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CHANGES FOR THE TEXT: VOLUME 1

Pen-and-Ink Changes:
Page-Col  Subject
1R

2R

3L
16R
22L

28R

Line(s)
19 fr bot

15 fr bot

20
6 fr bot

14

Correction
Change "teeth" to "health."

Change "subprofessional®™ to "military"
and after "or" add "civilian."

Delete "travel with the patient and.”
Change "tank" to "task."
Delete "by."

Change "reventive" to "preventive.”




CHANGES FOR THE TEXT: VOLUME 2

Pen-and-Ink Changes:

Page-Col Subject Line(s) Correction

1L 4-5 Change "we discuss anatamy, which is the
study of the structure of" to "the liv-

ing organism; physiology, which is the
study of the structure and."”

SR 6 fr bot Change "1-4" to "1-6."
10R 13 Change "This™ to "The."
16 Delete "it."

7 fr bot Change "Trapeziius" to "Trapezius"
and "trapezus" to "trapezius."

13L 21 Change "biceps" to "triceps."”
18R 22-23 Delete "The ejaculatory duct. The
fr bot ejaculatory duct is formed by the."”
30R 7 After "the" add "construction and
dilation of the iris."
44R 11 fr bot Change "hydro-ions" to "hydroxyl—-ions."
53L 16 fr bot Change "also" to "team."
54R 7 Change "10°0 C" to "100° C."
55R 8 Change "oftenal" to "canal."

11 fr bot After "Proceed with" add "caution."

57R 28 Delete "to to."
58L 15 fr bot Change "these" to "These."
58R 4 fr bot After "not" add "be."
62L 241-1.4 Delete the second "extended wings."
65L 242-8 Change "he" to "The."
81L 26 Change "pump" to "pulp."
250-1.a. Change "Nexk" to "Neck."
82L 5 Change "orizontal" to "Horizontal."




Line(s)

4 fr bot
8 fr bot
11 fr bot
last

23 fr bot

5 fr bot
15
6

6-7

Correction
"into."
Change "tooth'ss" to "tooth's.,"
Delete "what."
Change "accoding" to "according."

After "over" add "the" and after
"maxillary" delete "the."

Delete the second "sized."
After "not" delete "is."
Change "prophyloxis)" to "(prophylaxis)."

Change "you" to "the tooth" and "polish
the teeth" to "is polished.”

Delete "to."

Change "chroni" to "chronic."
Before "tester' add "If a pulp.”
Change "that" to "may."

After "position" add a camma.
After "This" add "is."

Change "expels" to "expel."
After "occlusion" add a comma.
Change "nystation" to "Nystatin."
Delete "of."

Change "imbalance. the" to "imbalance
of the" and aftec "flora" add a period.

Delete "to."

Change "pat" to "part."

Change "frequent" to "appear.

Change "Camingram" to "Coming fram."




Pag2-Col

118L

119R
120L

121R
125L

126R

127R
131L
131R

132L

134L

136L

137L

139L
139R

141R

142L

142R

Subject

278-8

286-1(6)

295-4

Line(s)
7

9 fr bot
3 £ bot

18-19

23
12

23

34
12

11-12
fr bot

18

23-24

6 fr bot

4 fr bot

5-6 fr bot

l6-17
fr bot

Correction
Delete the second "she."
Change "amterial" to "natex;/{al."
Delete the second "to." ,
Change "Heavy" to "A héa;;y" , delete
"is created" and change "it" to "the
wire."
Change "cuse" to "cause."
Change "ready" to "needed.”

Change "not" to "now" and delete the
second "is."

Delete the second "closely."
Delete the second "are."
Delete "A."

Change "to support to support" to
"under."”

After "is" add "the."
Change "Onm" to "On."

Delete "you can camplete", change "the"
to "The" and after "set" add "occurs."

Change "with" to "within."

Change "Add a" to "A" and after
"phosphate" add "is added."

After “obtain" add "fram."
Change "hand tole" to "handle."

Delete "you use" and change "you will
notice that" to "is used."

Delete "you can perform", change
"rectal" to "Rectal" and after "medi-
cations" add "is accamplished.”

Delete the first "d." and change "e."
to lld.ll’ llfll to llell’ and llg.ll to llf.'l




Page—Col
150L

157L

158L

163

Subject

235-18

250-1

307-2

Line(s)

14

Correction
Delete the second@ "to."

Change "235-18" to "235-17" and before
"Superficial" insert "235-18."

Change answers to read "(1) c., (2) a.,
(3) b., (4) 4., (5) e., (6 h., (7) i.,
(8) 9., (9) j., (10) £., (11) j., (12)
k., (13) b., and (14) g."

After "Fluorosis." add "307-"."




CHANGES FOR THE TEXT:

Pen—and-Ink Changes:

Page-Col

19L

27R

28L

28R

32L

32R
33R

38L

Subject

422-1(1)

422-1(6)

429-2,3,4

VOLWME 3

Line(s)

18 fr bot

8-9

10-11

21-22

28

33-34

16 fr bot
19-20

fr bot

14

1-16

18

13 fr bot

Correction

Change "these" to "the" and before "607"
insert "SF."

Change "AF Form 994, Dental Laborato.y
Prescription and Consultation Request"
to "DD Form 2322, Dental Laboratory
Work Authorization.”

Change "AF Form 994, Dental Laboratory
Prescription and Consultation Request"
to "DD Form 2322, I'»ntal Laboratory
Work Authorization.'

Change "AF Form 994" to "DD Form 2322."
Change "AF Form 994" to "DD Form 2322."

Change "AF Form 994" to "DD Form 2322"
and "precious" to "previous."

Change "AF Form 994" to "DD Form 2322."

Change "Prescription and Consuitation
Request, AF Form 994" to "Laboratory
Work Authorization, DD Form 2322,."

Change "office" to "cfficer.”

Change "..F Form 994" to "DD Form 2322"
and "Prescription and Consvltation
Request” to "Dental Laboratory Work
Authorization.,"”

Change "AF Form 994" to "DD Form 2322."
Delete "Part 4, Reporting . . . in the
report" and replace with "Part 4
Reserved."

Delete.

Change "any dental examinatiorns" to
"the periodic Gental examination."

After "sound" add "basis upon which."

Chnage "FSN" to "NSN.,"
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Page—Col
40R
41L
42L
43R
S8L
63L
64L
66L
71R

76R

79L

Line(s)

23

18

21 fr bot
6 fr bot
1-2

18

24

last

1-2
fr bot

12 fr bot
11 fr bot

9
last
25 fr bot

11-13
fr bot

Correction
Change "it" to "its."
Change "officer" to "custodian."
Change "plan" to "plant."
Delete "Base."
Change "notable" to "not able."
After "pulp," add "enlarging and."
Delete "and" and "debridement."
Change "to" to "so."
After "air" add a cama.

Change "70 percent isoprophyl alcohol”
to "an approved disinfectant."

Change "a 70 percent solution of
isopropyl alcohol" to "an approved
disinfecting solution."

Charge "after" to "ofter."

Change "a solution such as isoproyl
alcohol" to "an approved disinfecting
solution."

After "assistant" add "to the."
Change the second "you" to "your."
Change "will" to "may."

Change "AF Form 994, Dental Laboratory
Prescription and Consultation Request"
to "DD Form 2322, Dental Laboratory
Work Authorization."

Change "AF Forms 994 and 644" to "DD
Form 2322 and AF Form 644."

After "tray" delete ", is."

After "usually" add "rubber base or."

After "use" add "rubber base or."




Page-Col

110L

110P

111R

112L
114L
117L
121R
124L
129R

129R

137L

Subject

405-5

406-1
406-2
406-3
491-2

Page Changes:

Remove Pages:

5-8
21-24
131-132

Line(s)
29

13-14
fr bot

16
S and 17

30

19 fr bot
19 fr bot
17 fr bot
22 fr bot

19

Insert Pages:

5-8
21-24b
131-132a

Correction
Change "AF Form 994" to "DD Form 2322."

Change "AF Forr 954" to "DD Form 2322."

Change "AF Form 994" to "DD Form 2322."
Chnage "AF Form 994" to "DD Form 2322."

Change "AF Forms 994 and 644" to "DD
Form 2322 and ._' Form 644."

Change "AF Form 994" to "DD Form 2322."
Delete "or plastic."

After "aware" add "of other."
Change "ward" to "forward."
Change "is" to "may be."
Change "same" to "same."
Delete "and a polaroid color photograph
are" and "The photograph must . . .
entire occlusal aspect."
Change "C." to "4,"
Change "B." to "2."
Change "C." to "1."

Change "AF Form 994" to "DD Form 2322."
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4. Subject to mission requirements, availability of space
and facilities, and capabilities of the dental staff, what
members of the uniformed services are authorized the
same dental care as are active duty members?

S. Indicate in the blanks provided the correct order of
priority for dental attendance at bases where family
member dental care is authorized. (Some of the
categories listed have the same priority.) Number your
responses with number 1 being first pricrity.

a. Retired members.

——b. Family members of active duty members.
¢. Family members of retired members.
——d. Active d°ty members.

e. Family members of members who died
while on active duty.

Family members of members 'vho cied
while on retired status.

6. Who must make the determination as to the
availability of space and facilitic. and the capabilities
of the dental staff to provide authorized family
members dental care?

7. Subject to the availability of space, facilities, and staff
capabilities, what diagncstic service is authorized for
all dependents at all bases?

8. What generally limited care 1s provided to ehgible
civilian beneficiaries?

403. State procedures and forms used fn the scheduling
of patients.

Scheduling Patients. Once you know the patient’s
eligibility and the type of dental attendance to provide, you
can schedule an appointment. As we said earlier, dental
procedures vary from clinic to clinic; but there are
similarities in handling appointments. Each clinic uses an
appointment book and an appoint slip, and, in most cases,
bases its systems on an incremental time period.
Appointment schedules may be arranged to provide
treatment of military and dependent personnel (when
authorized) at different hours during the day, or even on
different days of the week.

Sometimes it's necessary to arrange
appointments by priority. The base
dental surgeon determines the pri-
ority of dental appointments when
manning or equipment are limited or

Q

short or when a person is going to a remote assignment and
inust have a dental clearance. You also need to be careful
when scheduling appointments that you limit a patient’s
advance appointments. You want to keep a person’s waiting
time for a appointmeui ¢ a reasonable length of time to
minimize the number of broken appointments. This also
leaves your clinic with enough time to handle any
emergency cases.

Completing forms. Some clinics use AF Form 1222a,
Dental Appointment Register, to keep a central
appointment book at the reception desk. This form has an
unnumbered hour and r-:aute columns on both side and can
be used to schedule appointments for eight operators for 1
day or one operator for 8 days. When you use AF Form
1223a, enter the patient’s name under the operator’s and the
patient’s organization designation under ‘‘unit.*’ The
advantages of a single appointment book is that it relieves
the professignal sections of appointment administrative
duties and the clinic’s professional sections den’t hav. to
answer calls about appointments. The book also provides a
ready guide to let the receptionist draw the patient’s records
from the files before the day’s appointments.

In some clinics, dentists use AF Form 1223, Dental
Appointment Register, to keep their own appointment
book. This system lets the dentists work out appointments
to fit the patient’s treatment needs.

When scheduling appointments ir: the appointmer book
make sure you do so accurately. Then, complete the
patient’s appointment slip. If you fail to do these two things
and if you don’t do them accurately, you could have more
than one patient report for an appointment at the same time.

AF Form 490, Medical/Dental Appointment, is used for
dertal appointraent slips. As an appointment is issued,
record it on this form. You should fill out the form
completely. Entar the person’s name, grade, organization,
date and time of the appointment, date issued, clinic to
which the patient is to report, clinic phone number, and
dentist with whom the appointment is made. Also, initial
the form to verify the appointment. By doing all this, you
provide a means of easily coordinating dental appointments
with the individual’s organization. You also benefit as a
result of patients punctually meeting their scheduled
appointments.

A policy can be adopted of reappointing patients to the
same operator for all subsequent treatment of the same
character. This policy is particularly applicable to
restorative dentistry patients. On the other hand, a policy of
reappointing patients to the next available open time may be
preferable. Another alternate is to keep a few appointments
open, thus permitting some flexibility in the dental officers
schedule, allowing him or her to take care of unforeseen
situations that may arise from time to time.

Broken appointments. Broken appointments result in a
loss of man-hours for dental officers and technicians and
should be kept to a minimum. You can help eliminate them
by impressing upon patients the importance of keeping
appointments. An active liaison between the Base Dental
Service and the organizational units will also help minimize
the problem.

11

13




Exercises (403):

1. What is common about all dental clinic appointment
systems?

2. Who decides the priority of dental appointments when
circumstances require a prionty system?

3. What form is used by clinics to keep a central
appointment book?

4. What form 1s used at chnics where each dentist keeps a
personal appointment book?

5. What form 1s used for der.tal appointment ships?

1-2. Examination and Classiflcation Standards

The dental examination is one of the basic professional
services provided by the Air Force Dental Service. Soon
after you entered the military service, you received your
first dental-oral examination to determine your dental
health. Throughout your service with the Air Force, you
will receive periodic dental examinations. The results of
these examinations are recorded on your individual dental
health record. This record serves 1s a reference when you
visit Dental Services.

404. State why the periodic dental examination is
conducted; and cite action taken by the CBPO, the
denta’ clinic, and organizational units in connection
with chis examination.

Periodic Examination Requirement. A periodic dental
examination and a dental health record review are made to
insure the currency of the dental health classification, to
make early detection of dental-oral pathology, and to check
the proper custody of the dental health record.

Consolidated base personnel offices (CBPOs) furnish the
dental clinics with rosters of officers and airmen by their
organizations and date of last examination. The CBPOs also
furnish the organizational units with rosters aind period
dental examination notification cards. The dental clinic
screens the dental health records and advises the
organizational unit of the personnel who require a dental
examination. The unit then coordinates the scheduling with
the dental clinic, annotates the notification cards to advise
members when to report for examinations, and sends the

12
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annotated cards to the members. A Type 2 exainination is
scheduled for personnel on the roster who have had less
than a Type 2 or have had no dental examination in the past
3 months. If bitewing radiographs were taken during the
past 12 months, a Type 3 examination may be substituted
by the examining dentist. AFM 162421, Base Dental
Service Reporting System, and AFM 30~130, Base Level
Military Personnel System, are the primary reference
sources for managing and reporting the Periodic Dental
Examination Program (PDEP). If you are involved in the
PDEP, you need to be thoroughly familiar with these
directives.

Exercises (404):

1. Give three reasons for conducting the penodic dental
examination and dental health record review.

2  What actions does CBPO take before scheduling a
periodic dental examination?

3. What steps do the dental clinic personnel then take
following CBPOs action?

4. What three actions do organizational unit personnel
take in regard to the periodic dental examination after
they receive data from the CBPO and the dental clinic?

405. Identify the types of dental-oral examinations and
clarify their use.

Dental-Cral Examinations. To insure uniformity in
nomenclature and definitions, dental examinations are
classified by type. The dentist has considerable latitude in
deciding what examination to do, except where directives
are specific. There are five types of dental examinations.
Types 1, 2, 3, and 5 are recorded or the appropriate dental
records. The Tyne 4 examination is . screening survey used
to classify anu not to record individual defects and
abnormalities. The Type 5 screening examination is a
modification of the Type 4 examination. A brief
explanation of the five types of examination follows:

Type 1 examination (DOD Code 00140). This is the
ideal examination, for it is the most comprehensive dental
examination performed. It is an extensive examination of
all hard and soft tissues, periodontal probing of all existing
teeth, review of new or existing full-mouth intraoral
periapical or panoramic radiographs with posterior bitewing
radiographs, and formulation of a comprehensive treatment
plan. Tue professional discretion of the examining dental
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officer and the availability of equi.ment dictate 1f new
radiographs are required. When indicated, specialty
consultations, other radiographs, diagnostic casts,
transillumination, percussion, electrical or thermal tests,
and other diagnostic proceduies should be inciuded
Because this examination is so comprehensive, it 15 not
always practical to do it for all patients.

Type 2 examination (DOD Codr 00120—periodic oral
examination). This type is a routine examination and is the
next most detailed examination. It 1s a mouth-mirror and
explorer examination with adequate artificial lighting and
posterior bitewing radiographs. When indicated, penapical
radiographs are made A periodontal screening examination
is performed when the dental officer feels that it 1s needed.

Type 3 examination (DOD Code 00130—uther
examination). A Type 3 examination consists of a mouth-
mirror and explorer examination, using either adequate
natural or artificial lighting. This 1s a generalized
examination of all hard and soft tissues. It includes
emergency oral examinations for evaluation of pain,
trauma, or defective restoraticas, the DOD-directed
Preventive Dentistry Program for Children, and food
handlers if requested. Selected area radiographs may be
used.

Type 4 screening survey (DOD Code 00133—screening
examination). The Type 4 examination consists of a
mouth-mirror and explorer or tongue depressor examination
with whatever illumination is available. It is most
frequently used as a dental survey and to determine the need
for oral hygiene instructions for personnel. The purpose of
the screening, such as oral cancer screenming, etc., is entered
in the dental treatment recor- (SF 603).

Type 5 screening-emiry into service (DOD Code
00133—screening examination). Th~ Type S examination
(used to initiatt a member’'s dental record) consists of
panoramic radiograph.  When this type of examination
1s used by the miltary processing center, 1t must be
followed by a 1ype 2 or Type 3 examination at the
time the patient tirst receives either defimitive treatment
or a pertodic dental examnation.

Exercises (405):

1. Why are dental examinations classified by type”?

2 What 15 the most compiehensive type of dental
examination performed?

3. Wh;n 1s the penodontal screeming examination
pertormed as a part of the next most detailed type of
examination (the routine Type 2 examination)?

4. What type of examination provides an excellent way
of determining the need for oral hygiene instructions
for the personnel of a base?

5 What does Type 5 screemng—entry into service
examination consists of”?

406. Identify classifications used to indicate a patient’s
dental health.

Dental Classifications. The Air Force Dental Service
has a umform system for recording the results of a dental
examination. It is a classification system that lets the
operator determine the dental status of each individual and
establish priorities of treatment. It keeps the base dental
surgeon nformed of the dental health status of the base.
numbers  are written to record the classification. Each
classification is carefully determined in accordance with the
prescribed critenia and is accurately recorded. A description
of each classification follows:

Class 1. This classification i< for those persons requiring
no dental treatment

Class 2. This classification is for
those patients who have existing dental
conditions which are unlikely to resul.
in a dental emergency within 12 months.

Class 3. This ~lassification is for
patients who have existing dental con-
ditions which are likely to cause a
dental emergency within 12 months.

Class 4. This classification is for
patients who require a dental examina-
tion.

Exercises (406):

Indicate the dental classifications that
are written on the dental health record
by writing 1, 2, 3, or 4 in the blank
before each item below.

1. This classification is for indi-
viduals who require a dental
examination.

2. This classification is for indi-
viduals whose existing dental
condition is unlikely to result
in a dental emergency within 12
months.

3. This classification is for indi-

viduals who require no dental
treatment.

1-3. Maintaining Dental Treatment Records
Evervone in the U. S. Air Force has a dental record. A
dental record is a chronological record of examinations,

evaluations, and tr*»tment received during a member’s
military career. This record may serve as a means of
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treatment planning, for casualty identification, or as a basis
for VA benefit claims after a member leaves the military
service. In this section, we will cover the responsibility for
dental records, the cortents of the records, and the filing
procedures. Af R 162-1, Management and Administration
of USAF Dental Activities, presents the requirements in
recording patient’s diagnoses, authorized abbreviations,
and teeth designations.

407. Specify individual responsibilities for the
maintenance of dental health records.

Responsibility for Dental Records. While anyone who
handles a patient’s dental record is responsible for that
record, there are some specific areas of responsibility
within the dental .’inic. In this section, we will cover the
primary custodial responsibility, the general responsibility,
and the contents of the dental records.

Primary custodial responsibility. The base dental
surgeon is the primary custodian of the dental treatment
records. This person is responsible for the preparation,
maintenance, use, and protection of all dental health
records. In some cases your office will have to handle the
dental health records of Navy, Marine Corps, and Aimy
active duty personnel. Treat them in the same manner as
you would the reca:Js of Air Force active duty personnel.
However, you may need to make some modifications so as
to conform with appropriate Army and Navy regulations.

When it is not adiinistratively feasible for the dental
treatment facility to maintain custody of the dental
treatment records, the base dental surgeon may recommend
that they remain with the custodian of the unit personnel
records group.

General responsibilities. Dental officers must see that
treatment of facility’> dental records include accurate and
appropriate entries of all professional services given. To do
this, they must know the regulations and directives
governing the preparation of dental records. Because these
records are used by various persons and agencies for
professional and administrative purposes, uniform
terminology is necessary. Other personnel, including the
receptionist, appointment clerk, records clerk. and dental
assistants and technicians, may be charged with making the
entries and filing t4e records.

Exercises (407):

1. Speaking in general terms, who can we say is
responsible for » aental health record.

2. Who 1s the pnmary custodizn of the dental tieatmen
records”

3. Who is responsible for the prepara.ion, maintenance,
or use of the dental treatment records?

4 When may the base dental surgeon allow dental
treatment records to remain with the custodian of the
unit personnel records group?

5. Who is responsible for seeing that dental records
include accurate and appropriate entrics of all
professional services given?

408. Identify which items in a list of dental health record
materials are permanent-type records and which are
temporary.

Contents of the Treatment Record Folder. You’ll find
the data you need to provide a comprehensive treatment
record of a patient’s dental condition and treatments in the
Treatment Record (AF Form 2100 series). This record
folder has the permanent dental records for all categories of
patients. Handle it with care. Don’t mutilate it by doing any
unauthorized taping or stapling.

Perm.nent records. The permanent records in the
patient’s Treatment Record folder are:

a. SF 603, Health Record-Dental, and SF 603A, Health
Record-Dental-Continuation.

b. AF Form 696, Dental Patient Medical History.

c. AF Form 935, Periodontal Diagnosis and Treatment
Plan.

d. Consultant and Laboratory reports and similar
records.

e. Initial full mouth and panorex radiographs.

f. DD Forta 2005, Privacy Act Statement-Health Care
Records.

Temporary records. Temporary records are considered
transitory documents. They have no specific professional
value once the information that they contain is entered into
the permanent vecord. These include:

a. Temporary SF 603, Health Record-Dental.

b. SF 513, Medical Record-Consultation Sheet, when it
is used for treatm=nt planning.

c. AF Form $44, Record of Dental Attendance.

Exercises (408):

1. What type of documents are temporarv records
considered to be?




9. What is entered 1n items 15 and 16 of SF 603A”

417. Identify correct statements about the function of
AF Form 596, Dental Patient Medical History.

Dental Patient Medical History. The purpose of AF
Form 696 is to identify any medical problems that could
affect or contraindicate the dental treatment of a specific
patient. Because a medical history must bc worked up for
all patients before a course of treatment can begin, have
your patients or their sponsors to fill out AF Form 696,
Dental Patient Medical History, in ink. This form will let
the examining officer check the medical history of the
patient and evaluate all positive entries and record any
findings in the space provided. The examinating officer
signs in inx all health histories initially evaluated. (See fig.
1-3.)

All histories with relevant positive entries are retained in
the patient’s dental folder. Histories that were completed 2
years before the date of the latest history should be
destroyed if there are no positive entries or entry changes.

When the dental officer decides that entries on AF Form
696 reveal conditions that reouire special attention in the
dental clinic, stamp °*See History”’ under the patient’s
identification block on the right side of the front of the AF
Form 2100 series record. The type face of the stamp should
b 0 smaller thar 5/16 inch and not obliterate other
displays in that area of the folder.

Exercises (417):

Indicate whether each of the following statements is true or
false by writing a T or an F in the blanks provided. Explain
any false answers.

AF Form 696 provides the dental officer a
method of checking the medical history of a
patient and identifying any problem that could
affect or contraindicate the patient’s dental
treatment.

— L

———2. In a case when a patient has some sensitivity,
the entry SENSITIVITY is stamped or written
in black ink immediately under the patient’s
name on the AF Form 2100 series.

———3. Dental patient histories should remain in the

dental folder for 2 years, regardless of whether
the information obtained was positive or
negative.
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— 4. Only positive histonies 2 years old should be
destroyed.

418. State the purposes of AF Form 644, Record of
Dental Attendance; and complete a sample AF Form
644, given hypothetical information.

Record of Dental Attendance. AF Form 644, Record of
Dental Attendance, has several major functions. It provides
information to be transposed to the dental health record and
for compiling statistical data for the automated reports. In
addition, the data in the periodic dental examination
program section is used to update the base-level personnel
system (BLPS), thus making this patient encounter form an
integral part of patient management.

AF Form 644 js also used if:

(1) The dental treatment records are not available, such
as when a person receives dental treatment away from the
base where his or her record is filed. In this case a duplicate
signed copy of AF Form 644 is sent back with the patient to
be placed in his or her record. The base treating the patient
takes credit for the treatment given. The base receiving the
duplicate AF Form 644 updates the patient’s record and
makes sure that an appropriate BPLS card reaches the
CBPO.

(2) A person receives treatment in one clinic and the
record is on file in another clinic on the same base. In such
cases, send AF Form 644 to the clinic maintaining the
dental treatment records files.

(3) The dental treatment records remain with the field
records group rather than in the facility and are not
available at the time of attendance. Use AF Form 644 to
record treatment. Transcribe data to SF 603 as soon as
practical.

General Guidance.
cian or health care provider initiates an
AF Form 644, or 644a.
reports section transfers information
from AF Form 644 or 644a to the SF 603.
All entries on these forms should be
made legibly and in a contrasting color
to decrease the possibility of overlook-
ing or misreading information. AF Forms
644 and 644a should not be locally al-
tered (for example, nverprint, color
variations, etc.) without prior authori-
zation by HQ USAF/SGD. Each person ex-
amined or treated requires a form com-
pleted according to these instructions.
Refer to figure 1-4 as we cover the
instructions for completing AF Form 644.
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DENTAL PATIENT MEDICAL HISTORY

(THIS FORM IS SUBJEC 1 10U THE PRIVACY ACT OF 1974 Use Biunket PAS—- DD Form 2005,
NAME (Last First. Middle Initist) SSAN (Sponsor)

UNIT OR HOME -15-"3. AGE_ |MOomE sHONK OUTY PHONK
2CR 42 |987-6543 | /123
YEAR OF LAST ICAL PHYSICAL PERSONNEL RELIABILITY PROGRAM (PRP) [CURRENTLY ON FLYING STATUS

EXAMINATION O vas Ty O vus NO

The answers to the following questions will asuist the dentist 1n evaluating your general health prior to Providing vour
dental treatment READ CAREFULLY AND ANSWER EACH QUESTION AS ACCURATELY A PUSSIBLE

1T WHAT IS YOUR IMPRESSION OF YOUR PRESENT MEALTM?

2 DO YOU HAVE A HISTORY OF vES]| NO YES | NO
vus| no vasf no . Anemia Hives, Skin Rashes
Heart Condition L | Asthma Kuiney Disease A&7 | Swelling of Ankles
Heart Surgery 7| Red Therapy §”” |Thyrod Uisease &” |Convulsions
1~ | Rneumatic Fever L [LverDiesse ~ |TB (Tuberculons) 47 | Venereal Discase
‘/ Frequent Chest Pains b~ | Jsundi implant Prosthesis Glaucoms
4”1 Huh Blood Pressure 3~ | Hepstits v~ |Csncer Complications of
47”1 Shortness of Breath Duabetes Lung Disease | Preenancy
{CHECK YES OR NO FOR THE FOLLOWING QUESTIONS. IF “YES” EXPLAIN ) YES

ARE YOU PRESENTLY. OR HAVE YOU BEEN UNOER THE CARE OF A PHYSICIAN OURING THE PAST YEAR?

4 ARE YOU PRESENTLY TAKING ANY MEOICINE OR ORUGS?

ARE YOU ALLERGIC TO ANY MEOICINE OR MATERIALS?

RIN N B

¢ MAVE YOUEVER MAD A REACTION TO A LOCAL ANESTHETICY?

~

HAVE YOU EVER HAD INSTANCES OF PROLONGEDO OR UNUSUAL BLEEDING? OO YOU BRUISE EASILY?

\

HAVE YOURVER EXPERIENCED ANY COMPLICATIONS OR |LLNESS FOLLOWING DENTAL TREATMENT?

\

OO YOU MAVE ANY OTHER DISEASE, CONOITIONS OR PROBSLEMS NOT LISTED ABOVE "MAT YOUR OENTIST SMOULO KNOW
ABOUT BEFONEK PROCEEO'NG WITH TREATMENT? PLEASE EXPLAIN

NONE

18 ARK YOU PREGNANT!? (If “*Yes" circle trimester block.)
0O vas TmimasTan | 1| 2] 3 "

SIGNATURE OF PATIENT (or legal gue OATE
L0 Jar £
8LOO0D PRESBURK oATE SLOOD PRESSURE | DAT
350 © 5|15 jan 85 €
OENTIST'S REMARNS (/f 'Y, cOntinie OR reverse,

) .

; —/Rf- o 1973 o rnar dowdat- oig - €O
fuﬂtﬂa::‘. 177 Y ,zg-“‘-ﬂmm 1-1,37 /’é ‘?‘/':N‘d"
B8P -mated - rpaud foro Cosil? 57513 Bt Hed. 10 Joo 83 € m.’g:%‘.q.“

SIGNATURE OF DENTE DAYE

rFORM *U. Y -
AF “?. . 008 widviovs “O" wiLL 8K USED v Ovnnmtm‘ PRINTING OFICE 1901 354-141/5500

Figure 1-3  Sample, AF Form 696
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Seetion I, Patient Informatiom.

a. Name of Patient. Enter the pa-
tient's full name.

b. Grade. Enter the sponsor's grade.

c. Organization or Home Address.
Enter the sponsor's organization or home
address.

d. Date. Enter the date the services
are rendered.

e. Time. Enter the time of day the
services are rendered.

f. Name of Sponsor. Enter the spon-
sor's full name or "same" if patient is
the sponsor.

g. Family Member Prefix (FMP). Re-
served for later use.

h. Sponsor's Social Security Account
Number (SSAN). Enter the sponsor's SSAN.
i. Beneficiary Type. Check the box
that applies to the patient's benefi-

ciary type.

j. Radiographic Prescription. Indi-
cate the type and tooth number (when
needed) for radiographic(s) ordered.

k. Transacticn Type. Already com-
pleted.

1. Base Code. Enter the four-letter
code for your base.

m. Clinic. Enter the proper number
(1-9) for your clinic.

n. Supplement (SPLMNT). Enter a "2"
if either of the following situations
occurs; otherwise, leave blank:

(1) If more than nine procedure
blocks are used.

(2) If more than two blocks have
quantities of 10 or more.

o. Encounter Type. Enter the letter
for the appropriate encounter (appoint-
ment, type (R, P, C, E, D, or A) that
best describes the purpose of the pa-
tient's visit (see AFM 162-421, para-
graph 3.2.1e(13)).

p. First FY Encounter. Reserved for
later use.

q. Appointment Use. Reserved for
later use.

r. Signature of Provider. Indicate
review and acceptance of the accuracy
and completeness of the AF Form 644 by
having the provider sign here.

s. Grade. Enter the provider's grade.

t. Code. Reserved for later use.

Section II, Clinteal Information.
Write the treatment narrative which will

be transcribed to the SF 603 in this area.

23

Additionally, on the AF Form 644a, check
the "PRP Notification Required" or "Noti-
fication Not Xequired" box. If action is

necessary, bring it to the attention of
the PRP monitor.

Seetion III, Dental Procedures and
Services.

a. Make a check mark or put the numeric
quantity of each procedure performed in
the appropriate box.

b. Enter the code and quantity in ‘
"Other Procedures" at the bottom of the |
reverse side for procedures not having a |
box.

NOTE: All current guidelines and restric- i
tions relating to procedure reporting

will remain in effect, including the

quantity limits per procedure,

PDEP Information (Active Duty AF Ouly).
Complete each item on this line if there
is a change in the patient's health status
or if a periodic dertal examination is per-
formed.

a. First Two Letters Last Name. Self-
explanatory.

b. Officer or Airman. Enter "0" for
officer or "A" for airman.

c. Social Security Account Number (SSAN)
Enter the patient's SSAN with the digits
grouped by three, two, and four numbers.

d. Consolidated Base Personnel Office
(CBPO). Enter the appropriate two-letter
code for your CBPO.

e. Health Status. Enter the patient's
dental classification.

f. Date Most Recent Examination. Enter
the date that the Type 1, 2, or 3 examina-
tion was done which caused the record to
be updated.

g. Number of Months Next Examination.
Reserved for later use.

Exercises (418):

1. Summarize the two major functions of AF Form 644,

2. Why 1s 1t imperative that you properly code and
accurately record all entries on AF Form 6447

17




RECORD OF DENTAL ATTENDANCE ]

THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 194 Lse Blanker PaS DD Form J006
) PATIENT INFORMATION

NAME OF PATIENTY Lgat First Viddie Initei, {emaot ‘::g::;:Anou (ifacfiieduty OM HOME [DATE Timg
ELwe,DaviD R Mgt SHeS 92.:9/00%0
NAME OF gPONSOR ‘Lest Firat Middie /nitisl) (414

®ADIOGRAPHIC PRESCHIPTION S ROUTINE  __GYAT

Xewin) Bewin, MremiaricaL " rancamasw
Crmsmise Scern Jormem _

SPONEOR & BEAN SENEPICIARY YYPE (Chock (8-

CIRCLE TOOTH ML MBER
1 23 4CD 6 7 6 01011121314 1818
@O a8 wY

Trons 8aee Code | Cline Spimnt [Encatr  [1et FY Encatr Apot Um [SISNATURE OF PROVIOER GrAOK [CoOS
Tvogi) 28 (& mn Type (Y or NI

o D / (718 Y
11l CLINICAL INFORMATION

Friodic Dewtal Exam

e 2
XR B avd 72r ™ 5,30, 3| 72

Def | *5-Do-Tem
Fil (eavitiz + Zntoy)

%

" SINGLE DIGIT QUANTITY {1048) DOUSLE DIGIT QUANTITY (45.88)

Vsar |l|UlA 1 [usm/te EPN-30 [MET 41 [OTHER 86|
L 1 AD

PdicEx 0120 | Other Ex 0130 | Scm Ex 0133 | Compr Ex 0147 | Wnitten 0150
T-2 v T-3 T—4/5 T-1 Consult
(V) (%) V) V) (*)
Biood 0160 | Intrsoral 0210 | Intrsoral 0220 | Panoramic 0330 | Cephlmtrc 034
Pres Film Ser Film Film Film
il R i *) 4 (#) (#)
EXAMNATIONS  "Macro 0450 | Micro 0451 | Endo Diag 0460 | Diag Clin 0471 | Ther Anes 9211 |
Tusue Ex Tissue Ex Test Photo Reg
DiaguosTIc | (#) (%) V) ) (®)
Gen Anes 9220 | IV Sed 9231 | Ther Med 9810 | Other THer 9630 | Prescrptn U831 |
ADJUNCTIVE Inject Med
senvicss (V) V) (#) (V) (*)
Ward 9710 | Grand 9715 | Hosp 9720 | POT 9918 | Dental 9923
Rounds Rounds Admmn Casts
(V) (#) (V) V) (#)
Diag 9924 | Lab Proc 9926 | Mouth 9940 | It Hndlg 9972 ndig
Mounting A&jnctv Med Protect Diag & Pr All Other
(y) (#) (v) V) |
10 2 Lwre Lt [O/a TOBAN ( ) laﬁc«. Hearh Sotus | Dete Most Resont Ne Menthe
IAC'Y?:; .DNU’TO(;‘-:WV) Nm:l" ) ;’ 23 Iy;l W (.-”7.’6 M / Esam (72;)/ Naxt Exom

e 844 sazvieus samien s ossorevse.

Figure 1-4. Sample AF Form 644.
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RECORD OF DENTAL ATTENDANCE

THIS FORM IS SULBJECT TO THE PRIVACY 4CTOF 1974 Lse Blanker PAS DD Form 200

PATIENT INFORMATION

MAME OF PATIENY Lost First Muddie Instiel,

]muou

!

ADDAR

Ioncnux‘\nou (Ifactiie duty  Om HOME
'Y

oars TiME

NAME OF GPONBOR :Last Firsr Middie [nital)

RADIOSRAPHIC PREECRIPTION

Enounul

Zarar

SPONEOR g gEAN

SENEPICIARY TYPE (Chech, (89,

UEAP |liUIA 13 |usm’y
~MC

4 JOEPN 30 IREY 41 [OTHER o;‘
AQ

Zewin) Dewiny
Crmasmigs Jcern Jovwam

12 3 6 8 ¢

Cramiaricac

T ranoGRAPrN

CIRCLE TOOTH SUMBER

¢ 0 10 11 12 13 4 18 1@
NNV BIMNINN NN

Trans
Tyue it

o

Clime
L

Spimnt | Encnte
[}4)

vpe
e

tot FY Encotr
(Y or N}

Appt Ume

SIGNATURE OF PROVIDER

oRaADE [COOER

11 CLINICAL INFORMATION

ODENTAL PROCEDURES AND SERVICES

SINGLE DIGIT OUANTITY 11044) DOUBLE DIGIT QUANTITY (48.98)

PdicEx 0120 [ OthetEx 0130 | SemEx 0133 | ComprEx 014C | Wntten 0150
T2 T—3 T—4/5 T-1 Consult
(V) (») (V) V) (®)
Blood 0160 | Intrsoral 0210 | Intraoral 0220 | Panoramic 0330 | Cephimtrc 0340
Press Film Ser Flm Film Film
(V) V) (*) (#) (#)

EXAMINATIONS  “ynjecro 0450 | Micro | 0451 | Endo Diag 0460 | Diag Cin 0471 | Ther Anes 9211

OIAGMOSTIC Tusue Ex Tissue Ex Test Photo Reg
(%) (%) (V) (V) (#)
Gen Anes 9220 | IV Sed 9231 | Ther Med 9610 | Other Ther

ADJUNCTIVE Inject Med

SERVICES (V) (V) (#) (V) (#)
Ward 9710 | Grand 9715 | Hosp 9720 | MPOT 9918 | Dental 9923
Rounds Rounds Admsn Casts
V) (#) (V) (v) (#*)
Dig 9924 | Lab Proc 9926 | Mouth 9940 | Pt Hndlg 9972 Pt Hndlg %73
Mounting A&jnctv Med Protect Dug & Pr All Other
(V) (#) V) (v)
1ot 2 Lve Last JO/A [SBAN (66.68) THPO Code |Hait Gt | Orte Mowt Masor NS Menthe
POEP INFORMATION |Nome (87 80) |00} 109-70) o Exom (72 77) Nent Enom
(ACTIVE DUTY AF ONLY) l I

AF

Figure 1-5.

roam
wany, 084  emevioussniTion s ovsoLETS,

AF Form 644 (objective 418, exercise 3).
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3. Using the information furnished below, plus the
information contained 1n foldout 7, complete the AF
Form 644 shown in figure 1-5.

The date is today’s date. The patient is Chie f Master
Sergeant Michael L. T. Goodrich, USAF, SSAN
123-45-6789. Chief Goodrich is assigned to Regional
Hospital Sheppard. The location designation of your
facility is VNVP, and you are in the base’s main dental
chnic. A Type 2 examination, including bitewing
radiographs, was performed. Chief Goodrich’s blood
pressure was 120/70. In addition to that examination, a
mesio-occlusal carious lesion on the lower left second
molar was repaired by placing a base material and an
amalgam restoration. Chief Goodrich is in dental
classification 2. The dentist was Dr. Kenneth Stoffers.

419. Given a series of statements about SF 513, Medical
Record—Consultation Sheet, indicate which are true
and vhich are false.

Mecical Record—Consultation Sheet. To provide
your patients with the best dental care possible, you need a
thorough evaluation of their general and oral health.
Careful and considerate charting of subsequent diseases
requiring treatment is outlined in pencil on SF 603, Health
Record—Dental, under item 16 (FO7) or on 603A, under
the same item, with brief notes in the Remarks section
underneath, when applicable. When a consultation is
necessary within the dental service for treatment planning,
SF 513, Medical Record—Consultation Sheet, is used (fig.

1-6). Operating instructions in dental clinics may provide
an organized system of doing the treatment plan, indicating
order of treatment by number. The system must be rational
and applicable to all patients, incorporating
recommendations of the various dental specialties into a
final plan before definitive treatment is instituted. This
approach may prevent later changes to the treatment plan.
An orderly sequence in treatment planning would be as
follows: .

(1) Systemic phase. Indicate systemic conditions which
require special management of the patient.

(2) Oral surgery phase. Indicate various oral surgical
procedures and identify the teeth to be removed. (Indicate a
precperative dental prophylaxis, if necessary.)

(3) Soft tissue phase. Indicate periodontal therapy for the
elimination of gingival inflammation and periodontal
pockets and the establishment of physiologic gingival
contour.

(4) Functional phase. Indicate occlusal equilibration,
restorative dentistry, and fixed and removable prostheses to
establish au optimum relationship for the entire dentition
(Indicate orthodontic therapy when it is the treatment of
choice and is avzilable.)

(5) Maintenance phase. Indicate instructions for
preventive dentistry counseling, periodic recall for special
cvaluation of the patient, and continuous provision of
followup treatment, as required.

File treatment plans accomplished on SF 513 in the
dental treatment record folder. They may be removed when
the proposed treatment has been completed, or they may be
modified to reflect current treatment needs.




416 — 7 Subsection 15. Restorations and Treatments, Subsection 16, 417-3 T
Subsequent Diseases and Abnormalies, and Subsection 17, 417 - 4 F All histonies with relevant positive entries are retained in the
Services Rendered patients dental folder

416 - 8  Subsection 17, Services Rendered

R 418 — | To provide the information necessary for maintaining patient’s
416 ~ 9  Subsection 15, Record only treatment rendercd or indicated tn individual dental health records and (2) to provide statistical
Section 17 of SF 603a data for the dental service report, thereby informing higher
417-1 T headquarters of the dental procedures performed by your clime
417-2 T 418 - 2 Because AF Form 644 provides iniormation for keypunching
4
418 - 3
RECORD OF DENTAL ATTENDANCE
(THIS FORM IS SUBJECT TO THE PRIV ACY ACT OF 197¢ Use Bianker PAS ~ DD Form 2005
| PATIENT (NFORMATIDN
NAME OF PATIENT (Last Firet Middile Inittel) amaDt ORGANZATION (lactive dury) OR HOME IDAVI TiME
ADORESS |
: /
Soodaich [MeHeal LT (ngor 1SAFB Regional Hssprtal |
NAMS OF SPONSOR (Last, Firet, Middle Initlel) Pup RADIDGRAPHIC PRESCRIPTION [ mOuTING STATY
Bowim) MawiL) Oremiaricar Oranocomasn
Ormsenias Ocern Joruem
SPONEOR 8 GEAN GENEPICIARY TvPa (Chack) (8—9}
USAP-18]UBA-13 [UBN/18 JOBPN-DO[RET-41[OTHER-9Y| "'——CIRCLE TOO—TH AUMBER
MC Ao 12 3 4 5 9 7 8 81011 1213 14 15 18
322 3 30 2 20 27 20 25 24 23 22 1 20 10 19 V7
Trans Bose Code Clinle Boimnt [@ncntr Jist FY Encntr APPt Use [SI1GNATURE OF PROVIDER anaot [coot
Typell) }(29) ({3 m ;f7v.l’¢ (Y or N}
° P |/ onndl, §ltfors _ |Col
11 CLINICAL INFORMATION
TDewvral Exam 7Type -2
Car #18-Mmo-B AmM
ANES ?eg
% 5,
DENTAL PROCEDURES AND SERVICES
mn SINGLE DIGIT QUANTITY (10-44) DQUBLE DIGIT QUANTITY (48.88)
’ Pdic Ex 0120 | OtherEx 0130 | Scrn Ex 0133 | Compr Ex 0140 | Written 0160
T--2 ‘/ T-3 T—4/5 T-1 Consult
(v') (%) V) (V) (#) |
Blood 0160 | Intraoral 0210 | Intraorsl 0220 | Panoramic 0330 | Cephimfrc 0340 |
Press Film Ser Film Film Film |
w) ¥V W) x) 2. (%) (#)
EXAMINATIONS  "Macrc 0450 | Micro 0451 | Endo Diag 0460 | Diag Clin 0471 | Ther Anes 9211
Tissue Ex Tissue Ex Test Photo Reg
olagnosTIC (#) (#) (V) (V) | (#) /
Gen Anes 9220 | IV Sed 9231 | Ther Med 9610 | Other Ther 9630 | Prescrpin  B831
Inject Med .
Aevices. | (V) (v) (%) ) (*)
Ward 9710 | Grand 9715 | Hosp 9720 | POT 9918 | Dental 9923
Rounds Rounds Admsn Casts
(v) (#) (V) v) (#) |
Diag 9924 | Lab Proc 9926 | Mouth 9940 | Pt Hndlg 997 Pt Hndlg 9973
Mounting Adjnctv Med Protect Dusg & Pr All Other
V) 1{v) (#) (v) (v)
10t 2 Lerg Last [O/A [SSAN (80 88) COPO Code [Heatth Btatus |ODate Most Recont Ne Meonths
POEP INFORMATIDN |Nams 37 88) 189 (99 70} 1) Sxem (7277) Next @xem
(ACTIVE DUTY AF ONLY) H H
AF ‘:::‘:‘ “‘ PREVICVEEDITION 18 DEROLETE
Cigure A-2. Sample, AF Form 644, Record of Dental Attendance
objective 418. exercise 3)
)
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419 - 1
419 -2

419 -3
419 -4
49 -5
419-6

4201

420 - 2
420-3
420 -4
21 -1
421 -2

422 - |
a3 -1
423 -2
-3
a3 -4
424 -1
424 -2
425 -1
425 -2
425 -3
22
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Aruitoxt provided by Eic:

T

F The system must be rational and applicable to all pauents
incorporating recommendations of the various dental specialtes
into a final plan before defimtive treatment 1s instituted

F The oral surgery phase should be placed before the soft tissue
phase

T

T

F Only general information and avoidance of dental
abbreviations

It provides a basic penodontal examination, diagnosis and
treatment planning record for periodontal therapy

It becomes a permanent part of the pauents dental record

The patients penodontal status before, duning, and after active
penodontal therapy

AFR 162-1

T
F Itts used to reque¢.. X-ri y examinations other than dental X-
ray services

(e
2)d
3)d
(4)a
(5)a
)b

Standard Form 88, Report of Medical Examunation, and
Standard Form 521, Clinical Record—Dental

The purpose of the medical physical will already hase been
noted on the SF 88 imuated by the hospital; from this purpose,
the type of dental examination 15 determined

No It s a part of the hospital records maintained for the patient;
however, the dental treatment record on it should be
summanzed and the summary should be entered on the dental
health record

So that any dental care provided does not interfere with the
paucent’s medical treatment

It helps to keep Dental Services strength at the proper level,
cvaluate the effect of, or the need for, improvements 1n the

organizanon, procedures, methods, equipment, training, and

professional education in the clinic. The report also supports

current personne! staffing, forecast requirements pertaining to

professional care, manpower, cquipment, factliies, and

training

a. Part 1 contains the total dental procedures and services
provided to pauents by dental care providers. The input
data depicts the full health care delivery of a dental activity.
Dental managers use this report for budgeting and
operations planning. AFM 162-693 covers procedures for
completing this part of the dental service report

b Part 2 summarizes the professional capabilities, availability
and management of dental personnel resources It identifies
all key personnel, officers, enlisted and civibans assigned
to the clinic Also laboratory techmicians with special
expenence 1denufiers, the number of cases mailed to area
denwal laboratorys, Red Cross volunteers mandays, and
time utilization of milstary and civilian employees.

¢ Deleted.

d. Pat 5 1s submitted by all dental personnel on extended
active duty who attend a training course in a civilian or
military institution

¢ Part 6 provides information requirements and normally
covers the entire course length. Long courses are submutted
quarterly

The budget sets the final pattem for the financial operation of a
clinic for an entire year

The age and condition of the equipment must be known In
ovder to determine if a replacement or new item is to be
requested

The dental service’s Medical E~ pense Report, RSC' HAF-SGD
Q) 7104

426 - 1
426 - 2
426 - 3
426 - 4
427 - 1
28 -1
428 -2
28 -3
428 - 4
428 -5
428 -6
428 -7
428 -8
429 - 1
429 -2
429 -3
429 -4
429-5
430 - 1.
430 -2
430-3
430 -4
431 -1
431 -2
431 - 3.
431 -4
431 - 5.
431 -6
432 -1
432 -2,
432 - 3.
432-4
432-5.
432 - 6.
432-17.
432 -8
432-9
432-10
132

To publish objective, comprehensive, and accurate accounts of
Air Force activities

The Otifice ot the Surgeon General

The significant developments t1n military medicine and their
contnbutions to operauonal effecuveness

It 1s incorporated 1n the history of the medical unit
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CHAPTER 2

)a

()b

AFR 0-2

A regulation

That this 1s the first departmental regulation that has been issued
for this subject senes

AFR 09

Local reproductics. aw*honzed

That the information has changed or a new form has been i1ssued
since the last edition of the index

Consult the last section of AFR 0~9 to fearn what you should do
with the obsolete forms on hand

Expendable items are those items for which atl accountability 1s
dropped from the records when they are issued

Nonexpendable items are those tems that retain their 1dentity
throughout the peniod of their use and for which accountabihity
must be marmtained on official records

The group

The class

Specific items in the group

e

2)f

3)a

g

($)d

©)e

Mb

T

F You are responstble for kecping your Federal Supply
Catalog

T

T

The table of allowances (TAs)

To tell what each clinic may procure n order to perform 1ts
nssion

TA 891, Denta! “himc, and TA 892, Dental Laboratory

The number of people the clinic serves.

A working level that normally does not exceed a 2-week
supply

The base medical supply acuvity

Each supply 1tem has a maximum ievel and reorder pount.
When the shelf supply reaches the reorder point, you order the
quantity needed to bring the shelf supply back up to the
maximum level.

The base medical supply officer.

Because any items listed on the 1ssue document will be charged
against your account, whether you receive them or not

In stock number sequence

Local pohicies.

The medical supply officer

MEMO.

To reveal whether or not (1) items and quantities on hand are
adequ ite, (2) items on hand are fit for use, and (3) established
levels are realistic

Annually, or more often if this is considered necessary by the
base dental surgeon, the medical supply officer, or higher
authonty. .

Narcotics and alcohol must be inventoried aileast monthly, and
items such as precious metals must be inventoried at least
quarterly
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432 - 11
432 - 12
433 - 1

433 -2
433-3
433 -4
433-5
433-6
434 - 1

Q

Aruitoxt provided by Eic:

A disinterested officer, or an NCO 1n the top three grades who
has becn appointed by the director of Base Medical Services
Medical Supply

Every Air Force meraber

It 1s 1n no way lessened

Personnel who have property responsibility must pay for the
loss, damage, or destruction of property resulung from their
maladmunistration or negligence n the use, care, custody, or
safeguarding of such property from causes other than fair wear
and tear

The finder

Property may be turned 1n to Base Supply as excess, it may be
transferred from one organization or person to another; or, in
the case of damaged or lost items, the person who has custody
may be hiable and may be required to pay for them

A wnitten record of the transfer of the property responsibility
must be made

(thd
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434 -2
434 -3
435 -1
435 -2
435 -3
435 -4
435-5
436 - |

(2)a

3c

b

The appointing authonity and the investigating officer

The person responsible for the custody of the property in
question may or may not be required to pay for 1t

The medical equipment maintenance section

Medical Supply may schedule repair by a civihian firm, send the
equipnent to a base having repair facilities, or schedule a visit
by a medical equipment reparer from your support base.

The base civil engineenng group

Minor emergency repairs

A work order request must be submitted by the hospital
engineer

CHAPTER 3

Handle, shank, and working end
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CHANGES FOR THE TEXT: VOLIME 4

Pen~and-Ink Changes:

Page-Col  Subject Line(s) Correction
1L 22 fr bot After "mirror" add "and."
28R 2 fr bot Change "if" to "of" and after

"determine” add "if it."

4 fr bot Delete "p.5."

29R 10 Change "functions" to "functioned."

30L 4 Change "Because" to "Initially because."
31L 16 fr bot After "This" add "gets."”

31R 23 fr bot Change "examines" to "has" and after

"handlers" add "examined."

33L 12 fr bot Change "carefully edited by your" to
"approved by your preventative dentistry
officer and the."

39R 11 fr bot Change "should" to "may need to."

40L 2 Change "veins" to "vessels."

4€R 5 fr bot After "calculus." add "First always
check any current radiographs."”

52R 636-3 Delete.

53L 24 Delete "topical."

25 After "paste" add "and does not replace
the topical application of 8 percent
treatment."

56L 13 After "and" add "mechanically mix or."

63L 23 fr bot Change "mouth " to "oral."

68R 23 Change "styalin" to "ptyalin."

79L 19 fr bot Change "his" to "This."

110R 23 Change "indicae possivle" to "indicate
possible,"

25




Page—Col  Subject Line(s) Correction

110R 32 Change "hyypoglycemic" to "hypo-
gly~emic."
111L 1 Change "Treatment protects" to "Treat-
ment is to protect.”
117L 636-3 Delete.
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Preface

YOUR 98130 AFSC indicates that you are an apprentice dertal specialist. Apprentice
means learner or novice and this adequately describes your status in training. This Carcer
Development Course (CDC) will provide you with the information needed, '* studied. to
upgrade you to AFSC 98150. The information you learned in the basic Dental Assistant
Course can now be used as a stepping stone to new levels of knowledge.

This CDC is developed in four volumes with each volume supporting the following
volume. For example, information found in Volume | is referred to in succeeding
volumes without explanation because it is assumed that you have already learned the
information.

Volume | addresses subjects that are basic background information of dental/medical
personnel. Some of this information is not used in the daily work situation but is needed to
ensure a wel: rounded medical education. This volume provides historical and mission
information, plus a brief introduction to medical and dental relationships. Volume 2
builds on already existing basic science knowledge and covers factors pertaining to dental
materials. Volume 3 stresses fundamental administrative, general, and specialty assisting
procedures. Volume 4 addresses dental radiology, preventive dentistry techniques, and
management of medical emergency procedures in & clinic.

Code numbers appearing on figures are for preparing agency identification only.

NOTE: If you know this course contains erroneous or outdated information or does not
provide the knowledge that the current Specialty Training Standard (STS) requires you to
have for upgrade training, contact your unit OJT advisor and fill out AF Form 1284,
Training Quality Report. If you need an immediate response to subject matter questions
while you are studying this course, call the author between 0700 and 1600 (CST) Monday
through Friday.

Consult your education officer, training officer, or NCO if you have questions on
course enrollment or administration, Your Key to a Successful Course, and irregularities
(possible scoring errors, printing errors, etc.) on the Volume Review Exercises and
Course Examination. Send questions these people can’t answer to ECI, Gunter AFS AL
36118, on ECI Form 17, Student Request for Assistance.

(NOTE: Do not use the Suggestion Program to submit corrections for printing or
typographical errors.)

This volume is valued at 15 hours (S points).

Material in this volume is technically accurate, adequate, and cu:rrent as of March
1984.
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CHAPTER 1

Mission and Organization of
Medical/Dental Service

mission. The medical mission supports the Air Force
mission that supports cotablished by the President
aad Congress. To amwdﬁe

N , radiology, dental, and others, all
working as a unmit to fulfill the medical mission. Each
section has a iefined mission. By each section fulfilling its
own mission requirements, it supports the overall medical

Exercises (001):
1. What is the mission of the Air Force Medical Service?

2. What is your “rst job even if you are a dental airman?

002. State the Air Force Dental Service mission and
indicate how the mission is supported by sections within
the dental service.

Mission Defined. The mission of the Air Force Dental
Service reads: ‘‘Maintain the oral teeth of the Air Force
personnel and other uniformed service members to ensure
their maximum wartime readiness and combat capability.
Train to ensure competency in tasks required to support the
overall medical mission in time of war or other contingency
situstions. Provide, to the extent possible, a
peacetime oral health service for all eligible beneficiaries.’’

You as a dental assistant support the medical mission
when you perform your ordinary dental duties. You may
also be called upon to participate as a8 W90230 augmentee.
WARSKIL training teaches you basic medical tasks
enabling you to function in the role of 8 W90230, Medical
Service Specialist augmentee. During a period of armed
conflict with an enemy force, the need may arise to provide
battlefield for the casualties. Under such
circurastances, the 902X0 staff is mobilized and moved to
areas to provide medical support for the casualties. To fill
the voids left by the mobilized 902X0, those who hold the
W90230 Air Force Specialty Code (AFSC) are activated
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and placed or duty within the scope of their W90230
AFSC.

As you can see, you have a lot of responsibility not only
as a member of the dental team but also as a medic. You are
not alone in supporting the mission. Support elements of the
professional and administrative services of the dental clinic
all work together to accomylish the mission. Let’s briefly
look at these support elements.

Professional Services. Sections within the dental clinic
actively involved in patient cs.c are considered to be
professional services. The support sections that comprise
the professional services are discussed briefly below. Many
of these sections are discussed in more detail later in
Volume 3 of this CDC.

Examination section. Dental examinations constitute
one of the basic professional services provided by the Air
Force Dental Service. The examination section identifies
patients needing dental treatment by detecting and
recording abnormal oral condiunns. Patients are then
properly routed to the appropriate treatment sections for
care. In some cases, the patient is referred to another
treatment facility for treatment if the prescribed treatment is
beyond the capabilities of the clinic.

Restorative section. Restorative dental treatment
encompasses & major part of the Air Force dental
professional care. In essence, it is the treatment rendered to
restore a patient’s dental condition to a healthy, functional,
and esthetically (pleasing to the eye) acceptable level. The
restorative section is primarily responsible for the
restoration of decayed or fractured teeth. Restorative
dentistry is essential to prevent and reduce manpower losses
due to dental conditions.

Speciality sections. Included in the specialty sections are
oral surgery, prosthodontics, periodontics, 2ndodontics,
orthodontics, and pedodontics. Each of these sections has
its own specific role in the support of the dental mission.
The specialities provide treatment for those conditions that

incidence of dental disease, the Air Force has emblished
the USAF Preventive Dentistry Program. Broadl
thegoalsaretopreventonldmmdnmnm
standards of oral health. To accomplish
USAF Dental Service has divided the prognm
phases—the clinical phase, community health phase,
dependent children’s phase. The preventive
section is covered in detail in Volume 4 of this CDC.
Rediographic section. The radiographic section
supports the other sections by providing Mﬁ
diagnostic radiographs. These radiographs are used in
sections of the dental clinic as aids for dental treatment.
Administrative Services. Basically spesking, the
administrative services perform various functions needed to
support the professional services. Included in the
responsibilities of the administrative services are the
management of the dental facility, provision of opsrational
suppliu\minin; of personnel, preparation and submission
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of reports, scheduling and reception of patients, and
maintenance of patient records.

Management. While the dental officers are under the
direct supervision of the base dental surgeon or his or her
designated representative, you are supervised by the dental
superintendent, or NCOIC, or their designated
representstive. The dental superintendent or the NCOIC is
usually a senior NCO having many years of experience in
the dental field. He or she assigns you to a work area,
makes arrangements for your training, and evaluates your
progress at petiodic mtervais. The t or
NCOIC works closely with the base dental surgeon in the

overall of the dental clinic. In additioa to his
or her function, the superintendent or NCOIC is
also for the unit administration of the dental

clinic. Unit administration tasks include preparing
necessary duty rosters and reports for the base dental
m‘lboenpauuybcllmeoﬂmwmor
those to be forwarded to higher headquarters.

Dental supply. As surely as a train noeds tracks, a dental
cﬂnicmdsmﬂulow 'mvkﬁn;ﬂnnwpplmis

Patient reception. mﬁmuepmpmemneepuonuto
greet him or her in a pleasant manner. Next, verify the
petient’s eligibility for treatment and complete or locate the
necessary trestment forms and records. Finally,
direct the patient to the appropriate waiting or treatment

dental treatment that each patient has received and as a
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possible source of information for identifying deceased
personnel. These records travel with the patient and are
used as a reference each time the person appears in a dental
clinic. Generally, the records are maintained in the clinic as
long as the person to whom they apply remains at that duty
station. Upon transfer, the records transfer along with the
patient. Proper entries must be made on the records, and
wuubeﬁledwmwmmilylouum

Exercises (002):
1. What is the mission of the USAF Dental Service?

2. ldentify the given areas as being professional or
administrative services sections by matching each
section in column A with the appropriate service in
columnB.

Column A

(D) luiology .

—_2) Swplynaion
———(3) Reception
section.
a—n(4) Training section.
e (5)  Examination
section.
e (6) Oral
section.

health

3. What section is essential in reducing lost manpower
hours due to dental conditions?

1-2. Organization of USAF Medical/Dental Service

The medical service is arranged in a logical pattemn.
Understanding the types of medical units is basic for each
medic. The medical/dental corps is comprised of many
types of people of various ranks and jobs. Each one is an
integral part of the corps.

Knowing who you work for or even who your boss has to
answer to helps you understand that actions are coordinated

spproval of higher headquasters.
Organization is addressed here under the headings of
Surgeon General, types of medical treatment facilitic.,
dental service, and sections.

003. Identify the medical leaders in the echelon of the
medical corps.

Surgeon General. The Surgeon General, o&m.h
the chief of the medical services for USAF, position
carries the responsibility and authorl forllnmu

management of the medical corps. The Surgeon General’s

office and staff are located in Washington, DC, with some
supoort staff located at AFMSC, Brooks AFB, Texas. The
sta/f consists of deputies and assistants who aid in the
management of the corps. The Surgeon General can obtain
the rank of licutenant general but does not have to be a
lieutenant general to fill the position.

The next lower echelon is the Command Surgeon. Each
command (AFLC, ATC, SAC, TAC, etc.) has a single
command surgeon who is in charge of the supervision of all
the medical iacilities and personnel within his or her
command. The Command Surgeon usually holds a general
rank. The office of the Command Surgeon is located at the
installation at which-the command headquarters is located.

The next echelon beneath command is the base level, and
the Director, Base Medical Services (DBMS) is in charge of
all medical facilities and personnel at this level. The
DBMS, like the Surgeon General and Command Surgeon,
is a physician but can be a Medical Service Corps officer at
smaller facilities. The DBMS is very often referred to as
Hospital Commander.

Exercises (003):
1. Where is the Command Surgeon’s office located?

«. What medical officer has ultimate responsibility for
the medical corps?

3. What is the highest rank the Surgeon General can
obtain?

4. What is the meaning of DBMS, and what is another
title used for the DBMS?

004. Classify each of the four types of medical treatment
facilities in terms of given descriptions.

Types of Moedical Treatment Facilities. There are four
classifications of medical treatment facilities within the
USAF Medical Service (see fig. 1-1).

USAF clinics. A clinic usually has no beds. When it
does, they are for quarters-type cases and transfer patients.
There are few, if any, medical specialties available other
than general practice. Patients are referred to regional
hospitals for more complicated treatment.

USAF hospisals. These facilities have some beds and
speciaities available. Due to limited specialties, some

are transferred to regional hospitals for treatment.

USAF regional hosplals. The regional hospital treats

patients as clinics and hospitals do. It accepts patients for

¥ Wi

.




__ MEDICAL CENTERS - NORMALLY ALL MAJOR
MEDICAL CENTERS MEDICAL SPECIALITIES AVAILABLE
__ REGIONAL HOSPITALS - WIDE RANGE OF
REGIONAL HOSPITALS | — gperyy rmes avANABLE
HOSPITALS —— HOSPITALS - SOME BEDS AND SPECIALITIES AVAILABLE

o CLINICS - USUALLY NO BEDS, NORMALLY FEW IF ANY
SPECIALITIES AVARABLE

Figure 1-1. Types of medical treatment facilities.

treatment from clinics and hospitals in its geographical area
if adequate care cannot be provided. Normally, a regional
hospital has a wide range of specialties available. Patients
requiring treatment not available at these facilities are
transferred to USAF medical centers.

USAF medical cemters. These facilitics normally have
all major medical speciahies. They accept patients from all
the smaller medical facilities within their geographical
areas. An example of a medical center you may have seen
is Wilford Hall at Lackland AFB, Texas.

One must look at these facilities as a pyramid. At the top
is the medical center and at the bottom are the clinics and
hospitals, with the regional hospital sandwiched between.
The medical centers regulate the transfer of patients from a
medical facility in their area to another medical facility.

Exercises (004):

1. Match each phase listed in column B with the
classification of medical facility in column A.

Column A Column B
—— (1) USAF Clinic. a. Has some beds and
= (2) USAF Hospital. limited  medical
—=—(3) USAF Regional facilities.
Hospital. b. Normally hss no
———(4) USAF Medical medical
Center. specialities.
c. Has all specialities.
d. Accepts patients
from clinics and
hospitals.

005. Distinguish between officer respomsibilities and
command requirements within the dental service.

Dental Service Organization. The dental service
organization follows the same pattern as the medical
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service. The top ranking dental officer’s title is Assistant
Surgeon General for Dentai Services. He or she works
directly for the Surgeon General, is a dentist, and is
responsible for the entire Dental Corps. The position of
Assistant Surgeon General for Dental Services carries the
top rank of major general but officers do not have to be that
rank to hold the position.

The Office of the Assistant Surgeon General for Dental
Services is located in Washington, DC. To aid the general
in fulfilling his or her duties, a deputy assistant, two dental
staff officers, and an advisor for enlisted affairs are
provided.

With the creation of the position, Advisor to Assistant
Surgeon General for Dental Services for Enlisted Affairs,
the dental enlisted force has a representative in the Assistant
Surgeon General for Dental Services office. The enlisted
force now has a channel of communication that reaches all
the way to the top of the Deatal Corps.

Beneath the Adsistant Surgeon General for Dental
Services are the command dental surgeons. The command
dental surgeons oversee the personnel and facilities that are
within their particular command (i.c., SAC, TAC, ATC,
etc.). Depending on the size of the command, the number
of staff, enlisted or officer, that works with the Command
Dental Surgeon varies accordingly. Dental command
headquarters are located at the base designated as
headquarters for the major command. Generally, command
dental surgeons are involved with the administration of the
dental facilities within their command.

The next lower level of command is the base, and this is
genenlly where you come in contact with management.
The dental officer in charge of facilities at a medical center
is titled Director, Dental Services. Those who are in charge
at hospitals or clinics (see Vol. 1, Obj 004 for types of
hospitals) have the title of Base Dental Surgeon. This title is
not to be confused with oral surgeon, nor are the duties the
same. The base dental surgeon (BDS) is responsible for

overall operation of the clinic, but he or she does have many




subordinates, officer and enlisted, who carry out his or her
policies.

A clinic is logically divided into sections according to
treatment administered. Examples are the examination and
radiology section, restorative section, preventive dentistry
section, oral surgery section, prosthestics, as well as others.
Each section has a dental officer in charge to ensure the
adequacy of professional treatment. Nontreatment
sections, such as dental supply, also have a dental officer to
provide guidance if needed. The type and amount of
treatment coupled with the clinic size determines the
number of dental officers needed to function as chiefs of
section. Of course, the larger clinics have more dental
officers fulfilling administrative duties than smaller clinics.

Exercises (005):

1. 'What dental officer is responsible for the entire dental
corps?

2. Which level of command is located in Washington,
DC?

3. What is the highest rank that the Assistant Surgeon
General for Dental Affairs can obtain?

*

Identify each true statement and explain why the statements
are false.

The Command Surgeo:: General holds the
highest position within the dental field.

The Advisor to the Assistant Surgeon General
for Dental Services for Enlisted Affairs works
directly for the Command Dental Surgeon.

The oral surgeon and the base dental surgeon
have the same duties.

The title of the dental officer in charge of a
dental cliric is Base Dental Surgeon.

—i,
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006. Differentiate between the various supervisors of a
dental alrman.

The chain of command is made up of progressive levels
of authority. Knowing the proper chain of command within
a dental facility enables you to solve problems faster by
handling situations at the appropriate level. To further
understand what is meant by chain of command, let’s look
at the levels of authority within a dental facility.

The first person in the chain of command is usually your
reporting official/supervisor. This is the person with whom

you should coordinate military and most working (job
related) procedures. Another person, although not an
official part of the chain of command but warrants your
consideration, is the dentist. This unofficial part of the
chain occurs when the dentist's and assistant’s duties
intertwine because of a common denominator, the patient.
The next official link in the chain is the department
NCOIC. Your reporting supervisor may not be the NCOIC
of the department you are working in, but you are still
obligated to coordinate with the department NCOIC on
matters which affect the NCOIC's department.

When you arrived at your present duty station, you were
assigned a reporting supervisor. This supervisor has the
responsibility to ensure that you fulfill your role as an
integral part of the USAF dental team. Here is a partial list
of this supervisor’s areas of responsibility: job
performance, morale, OJT, dress and appearance, airn.an
performance reports, and welfare.

Your reporting official (reporting supervisor) may be
your NCOIC but does not have to be. In a situation where
your reporting official is a different person from your
NCOIC, you have two people who are directly responsible
for a great part of your carcer. The NCOIC directs your
work efforts and capabilities and channels you to areas that
best suit the mission. Your reporting official monitors how
well you accomplish your Air Force duties. He or she is
responsible for ensuring that you become trained in the
areas of your assigned position. You, your reporting
official, and NCOIC have one common goal: to accomplish
the dental mission. However, because of the human
varisble, your NCOIC and reporting official have to tailor
tasks and jobs to fit your individual characteristics and still
fulfill mission requirements.

An unofficial supervisor is the doctor you work with. The
dentist has total responsibility for treatment rendered to his
or her patient, including treatment that you may deliver
within the scope of your duties. If you are working as a
chairside assistant for a dentist, then the dentist is your
unofficial primary supervisor, but geaerally not your
reporting official and, obviously, not the NCOIC. To
further understand how these three supervisors interact to
provide a smooth flow of supervision that does not cause
severe confusion to workers, let’s examine a hypothetical
situation.

Airman Harrington works as a chairside assistant with
Doctor Walker; Airman Harrington's NCOIC is SMSgt
Kibbey, and the reporting official is TSgt Dansereau.
Airman Harrington needs to go to the education office
during duty hours to check about enrolling in some off-duty
college courses. The first person Airman Harrington should
check with is the NCOIC of the section or clinic where he
works. The next step in receiving approval is to have either
Airman Harrington or SMSgt Kibbey coordinate the action
with Doctor Walker. Notice that Airman Harrington neither
checked nor coordinated his actions with his reporting
official. That's because his reporting official didn’t have a
need to be contacted.

Let's examine another situation involving the same
individuals, but this time Airman Harrington has been given
a date to take a CDC end-of-course exam at the base OJT
office. Again, the NCOIC, SMSgt Kibbey, is informed of
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the appointment and Airman Harrington's reporting
official, TSgt Danscreau, is notified of the exam date.
SMSgt Kibbey or Airman Harrington then coordinates the
date with Doctor Walker. In this case, all three of Airman
Harrington's supervisors are informed of the impending
course exam date and time away from the office.

One last situation should help you better understand
Doctor Walker’s role as a supervisor. Doctor Walker may
ask Airman Harrington to go to the medical records section
to get the records of an inpatient scheduled for treatment
later in the day. No coordination with either SMSgt Kibbey
o1 TSgt Dansereau is necessary if the hospital is connected
to the dental facility but, if the dental facility is separate
from the hospital, then either Airman Harrington or Doctor
Walker must inform SMSgt Kibbey of the reason that
Airman Harrington is going to be absent from his duty
station.

As you can see, it can be confusing as to who needs to be
notified in regard to specific situations. The best thing you
can do is keep your NCOIC informed. The NCOIC will
either ask that you coordinate with other supervisors or do it
himself or herself, as necessary. It must be pointed out that
local policy at your dental facility may vary from the
preceding examples. Please ensure that you fully
understand your proper chains of supervision if they are
different from those in the examples.

Exercises (006):

1. Which supervisor is responsible for your performance
reports, OJT, and job performance?

2. If a dental assistant is going to be absent from duty,
who must be informed?

3. To be absent from duty, from whom must permission
be obtained?

Identify true statements and explain why the others are
false.

Your NCOIC can also be your reporting
official.

Time off from the job must always be
coordinated with your reporting official.

A chairside assistant can’ be temporarily
excused from duty by a dentist.

Any matters that affect a department should be
coordinated with the NCOIC of the department.

—r,
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007. Differentinte between the various sections in a
dental facllity and describe the section’s responsibilities.

Sections. A dental facility is divided into many sections,
and each section has specific responsibilities. Obviously,
sections that specialize in patient treatment are going to
have many responsibilities focusing on patient treatment.
Each dental specialty is responsible for accomplishing
treatment that concerns the specialty section. Because the
scope of responsibility of the patient treatment departments
or specialties is generally self-explanatory, time is spent
examining those sections or departments having functions
that are not Juite as obvious.

Dental supply. Besides the responsibility of ordering
and issuing supplies, the supply section usually has many
other wide and varied tasks. Dental supply is usually tasked
with the responsibility of general equipment maintenance.
This consists of fixing minor general equipment
breakdowns or acting as liaison with repair units capable of
extensive or complicated repairs. Dental supply also
functions as a knowledge center on various subjects such as
mercury hygiene, product safety, and janitorial services. In
addition, supply frequently coordinates precious metal
recovery, spore tests of autoclaves, and examination of
oxygen cylinders located within the dental clinic. Not all of
the previously mentioned tasks or items are conducted at
each and every dental supply section, nor is the list to be
considered complete.

Records and reception desk. This section is the first
point of contact between patients and dental personnel. The
manner in which the dental patient is received may have a
more profound impact upon him/her than the actual
treatment. The reception desk is primarily concerned with
processing patients in and out of the clinic. Examination of
these duties reveals many hidden aspects of the job.
Determining patient eligibility, filing records, pulling
records for patient appointments, pulling records for
departing personnel, maintaining a locator system for
certain categories of personnel, inventorying records to
ascertain patient dental status categories, answering all
incoming phone calls, routing patients for treatment, and
many other jobs fall into the records and reception realm of
responsibility. The reception desk is usually a very busy
place, and personnel normally don't have time for idle
conversation; so there may be rules in your clinic
prohibiting visitation other than for work matters at the
reception desk. Rules are formulated to aid in efficient
processing of patients and present a professional
atmosphere.

Dental superintendent/NCOIC. Dental clinics may have
both a superintendent and NCOIC or just an NCOIC. The
position of superintendent can best be described as
administrative assistant to the base dental surgeon. When a
superintendent is present, the NCOIC functions as
supervisor of enlisted personnel. Both a dental
superintendent and NCOIC can be found at the larger dental
clinics; and generslly, the single position of NCOIC is
found in the smaller clinics. At a smaller clinic where there
is only an NCOIC he or she must fulfill the role of
administrative assistant to the base dental surgeon and
NCOIC. Because of the complexity and size of large
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clinics, enlisted supervision and administration may be
divided between the positions of deatal superintendent,
NCOIC, or others in large clinics.

Dental laboratory. The dental laboratory is staffed with
personnel holding AFSC 982X0. Support of prosthetic
treatment by fabrication of prosthetic appliances is the
primary mission of the lab. Laboratory technicians usuaily
are busy making various prosthetic devices and are working
against a deadline. For this reason 981X0 personnel should
stay out of the laboratory unless specifically invited to
enter.

Exerclees (007):

1. Match the correct response in column B with the task
listed in column A.

Column A

———(1) Supports Supply.
prosthetic NCOIC.
section, Superintendent.

————(2) Administrative Front desk.
assistant to base
dental surgeon.

———(3) Acts = lisison
with repair
facilities.

e (4) Fabricates
dentures.

——(5) Supervisor that
can be found
large and small
clinics.

————(6) Responsible for
general
equipment
maintenance.

———(7) Answers
incoming phone
calls,

spnoe

2. Briefly describe the duties of each of the following:
a. Dental superintendent.

b. NCOIC of dental clinic.

c. Dental supply.

d. Front desk.

1-3. History of USAF Dental Service

The best way to become familiar with an organization is
through the chronological events. History makes it possible
to commemorate special events and to show that every
person involved eventually becomes a part of the history for
future readers. Chronology begins with the first military
dentist, moves to establishment of the Air Force Dental
Services, and continues up to our present service.

008. Identify significant historical facts related to the
dental service.

First Military Dentist. The first American Armed Force
to conscript dentists for military service by legislative
means was the Confederate Congress of the South in 1864.
The Confederate Congress was prompted to pass a law
covering the conscription of dentists because of the
relatively high cost of civilian dental care in comparison
with the military pay of the Confederate soldier. The fee for
a single gold filling reportedly exceeded the 6-months pay
of a Confederate private. The rank and pay provided
Confederate dental officers were not recorded. It was
indicated that those who demonstrated extraordinary skill
were entitled to extra duty pay as determined by the
Surgeon General. Confederate dental officers were
required to fumnish their own instruments; however, dental
equipment and supplies were purchased from the hospital
funds. With the defeat of the Confederate Armies in 1865,
legislative means for providing a military dental service
became extinct in the United States. It was the policy of the
United States Government to make each officer and enlisted
person responsible for the care of his or her own teeth.

Contract Dentists. In 1844, Edward Maynard, a
prominent dentist from Washington, DC, made the first
overtures advocating military dentistry. Actual legislation
authorizing the establishment of a US Military Dental
Service was not enacted until 2 February 1901. The bill,
which became the original law for the establishment of the
United States Army Dental Corps, provided for the
erployment of | contract dentist for each 1,000 military
personnel sesved, but the total number of dentists was not to
exceed 30. Of the 30 contract dentists ultimately appointed,
21 were required to accept duty assignments at overseas
stations. The 9 remaining in the United States were
scheduled to provide an itinerant type of dental service to
the troops. The contract dentists were paid a monthly salary
of $150.00, exclusive of travel expenses, and were
permitted to wear uniforms. The medical supply officer
bought the dental instriments, equipment, and supplies.
Each dentist was allowed one enlisted man from the
Hospital Corps as his assistant.

Commissioned Deutists. The value and reception of the
original Army Dental Corps were reflected in the Surgeon
General’s Report to the Secretary of War for the fiscal year
ending 30 June 1902. This report disclosed that 13,498
dental treatments and operations had been performed on
9,148 patients frora 1 July 1901 to 30 June 1902. The
contract dental surgeons’ contributions to the military
mission were so well recognized that, on 26 November
1909, the Surgeon General recommended in a letter to the




Chief of Staff that their number be increased, and that their
social and professional status be improved by conferring
commissions on them. On 3 March 1911, the 61st Congress
passed legislation which increased the Dental Corps to 60
and authorized first lieutenant commissions with
corresponding pay, allowances, and retirement benefits.
The support of the Surgeon General and the National Dental
Association played a large part in getting this legislation
passed.

Reorganization. The reorgaaization acts on 29 August
1916 and 6 October 1917 put Navy and Army deatal
officers on equal status with medical officers in respect to
rank, pay, promotion, subsistence allowances, and
retirement benefits. The creditable coatributions of the
Army and Navy Dental Corps during World War 1
(1914~1918) and World War II (1939-194S5) won for them

praise and permanent in their ve
services. In 1949, the Medical of the Amiy
and the Air Force were the from

well established. This recognition paved the way for the
establishment of the USAF Deatal Service on 1 July 1949.
The following January, i i

strength of the Dental Service at 300.
The general Air Force expansion program at the outbreak
of the Korean conflict prompted in
authorized strength of this 350.
calendar year 1950, the
increased to 734. In March 1951,
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individual operatories, adequate ancillary spaces, and a
functional arrangement of activities and equipment.

Dental Research. In 1953, dental research was
established as a validated requirement at the Air Force
School of Aviation Medicine, and personne! spaces were
provided for research. Many valuable projects and reports
have resulted from Air Force dental research. Some of the

developments and contributions as a result of dental
research include the acrylic eye, the panoramic X-ray, the
bleedinglndhudﬁn;phukmikinundulmhing
aid in mass casualty care, the air-bearing handpiece, a
miniature electronic device to study tooth contact in full
dentures, stannous fluoride prophylaxis pastes, intraoral
photography, and palatograms related o phonetics in full
denture constructions. Dental Investigation Service (DIS) is
the current organization title.

Modical Service Scheol. In October of :~ 30, the School
of Avistion Medicine opened a branch & Gunter AFS,
Alabama. The Dental Services Division of this branch was
initiated in October 1951. No dental courses were offered at
that time. The first dental airman course stared on 9 June
1952; this was an advanced dental sechaician course. It was
during this time, also, that a dental laboratory course was
initisted for the 982X0 career field. The basic
specialists were taught by the Navy at the Great
Naval Training Center until the first USAF
Dental Course began on 9 September 1955, at
On 21 December 1959, the school transferred
University Command to Air Training Command.
1966-1967, the Medical Service School moved
present location at Sheppard AFB, Texas, and is now called
the School of Health Care Sciences.

Preseat Services. The dental services rendered today
are a result of the sum of ull past dental experience. New
developments and improvements are constantly being
adopted. These changes cause dentists to rely heavily on
the assistance of enlisted personnel. It logically follows that
enlisted personnel will play an even greater part in dental
services in the future.

Exercises (008):

I

g
Tl

g

Identify each true statement and explain why the others are
false.

The first Dental Corps was only a division of
the USAF Medical Service.

In the American Civil War, the Union was the
first to conscript dentists.

The first Assistant Surgeon Genersl
Services was appointed to the rank
general.

—3.




——4. The USAF Dental Corps separated from the
Medical Corps in January 1950.

—5. The first dental specialists were taught at
Gunter AFS, Alabama.

6. Mach the terms in column A with the

appropriate statement in column B.
Column A Column B
—(1) G-months pay. s. Put Navy and Army dental
e (2) 1 for each 1,000, officers on equal status with
e (3) RoOrganization acts. madical officers.
e (#) Dontal research. b. Contributions inchude
—(5) 1500. penoramic X-ray, air-bearing
—(6) 300, handpiece, stansous fluoride
—(7) 30. pastes, acrylic eys.
——(8) $150 month. c. Number of first contract
e o o
d s
civilian dentist,
e. sumber of
current dental officers.
f. Ratio of dentists per military
s dentists
by General Order No. 51, 1S

1-4. Interreiationship of Medical and Dental Service

Both the medical and dental service are also known as
corps. The basic organization is designated Medical Corps.
The Medical Corps has the to establish rules

the dental facility. A closer look at arcas
affecting dental personnel involve duties of the hospital and
009. Determine the interrelationship of the medical and
dental service.

Commander. The hospital commander is in

chacge of the total base medical facilities. This is the case

have chosen for yourself in the Air Force. The squadron
commander is a Medical Service Corps (MSC) officer, and
he or she is responsible to either the hospital administrative
officer or the Director, Base Medical Services.

Details. Many times you will be tasked with details that
may seem to be unrelated to your work in a dental facility.
An example of this is being detailed to mow the lawn
surrounding the hospital. Every member of the medics who
has been determined eligible for details has the privilege of
belping keep the grounds looking presentable. Even though
the dental facility may be physically separate from the
hospital, you should expect to receive a grass-mowing
detail. This is an extreme example, but it is entirely
possible and was pointed out to aid in understanding details.
Dental personnel have been known to pull ambulance duty,
night duty for emergency rooms, evening administrative
duty for the hospital, inspection duty for the hospital, etc.
Details are a part of Air Force life and are needed for the

efficient and proper management of a medical facility. Be
assured that detaiis are allocated fairly among all eligible

medical personnel.
Exercises (009):

1. Who, at local level, is responsible for patient
treatment?

2. Who is the squadron commander responsible to?

3. What area of responsibility belongs to the squadron
commander?

4. Why are details necessary?

5. What category of officer is the squadron commander?
Hospital commander?

. What areas of responsibility belong to the Director,
Base Medical Services?

. What is a proper title of the hospital commander?

. What do the initials MSC mean?
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CHAPTER 2

Career Ladder Progression

ADVANCEMENT in rank and pay are normal desires of
most people in the Air Force. To ensure that you have the
best opportunity for promotion, a conscientious, thorough
training program is provided for you. Whether you stay in
the Ai- Force 4 or 30 years, the rank yor. obtain comes as a
direct result of how well you manage your career. You can
progress as rapidly as regulations and your determination
allow.

2-1. Progression in AFS 981X0

Training leads to advancement. What you are required to
complete is, for te most pat, specific. Information
essential to your Air Force education, includes the AF
Specialty Code and duties of the dental specialist.

010. List the necessary elemeuts for effective
management of career progression.

Air Force Specialty Code (AFSC). The Air Force
Specialty Code that you now have, 98130, Apprentice
Dental Specislis:, was obtained after you successfully
completed and graduated from the basic dental assisting
course at Sheppard AFB. Progressing up the Career Iadder
to the Dental Assistant Specialist, 98150, is your next
objective (see fig. 2-1). To aid you in your quest, the Air
Force has entered you in upgrade training (UGT). When
yo» processed in at your first duty station, after graduation
from the basic course at Sheppard, you were automatically
entered into UGT.

This training consists of completion of this CDC and
documented satisfactoiy job performance. Upon
completion of these two portions of :our on-the-job-
training (OJT), and with the recommendation of your
training supervisor and commander, your S skill level is
obtained, which indicates that you are a skilled member of
the dental team.

Your 5 skill level is retained until you are promoted to the
rank of SSgt, at which time you become eligible for UGT to
the 7 skill level. UGT for the 7 skill level consists of job
proficiency training only, because a self-study course does
not exist for that level.

In addition to attaining job knowledge, you are required
*. complete certain professional military education (PME)
courses designed to aid you in your military career.

The dental technician course (3AZR98170 002) at
Sheppard AFB is available for S-level personnel with a
career job reservation (CJR). The course expands on the

. ',',’ ' [
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knowledge that you already possess about the dental field as
well as presenting new advanced information to aid you in
your duties.

Upon obtaining the AFSC 98170, your title is changed to
dental technician, and your duties are a combination of
supervisory tasks and chairside duties. The final rung in the
981X0 career field ladder is the 9 level. At this point you
are classified as a d ntal superintendent (E-7, E-8) or a
dental manager (E-9). These positions are 100 percent
management and supervision oriented.

Exercises (010):

1. What title and AFSC are awarded to graduates of the
primary dental course at Sheppard AFB, Texas?

2. What AFSC denotes a dental technician?

3. Whatis the title of the highest dental enlisted position?

011. Distinguish between various Cuties of dental airmen
of different ranks and skill levels.

Duties of the Den’al Alrman. To list all of the dutie~ :f
a given level of the 981X0 specialty is next to impossict-
because of peculiar requirements at individual localities.
However, the more important duties are summarized in
AFR 39-1, Airman Classification Regulation. These
981X0 and 98100 duties and responsibilities have been
extracted and are given below in the 3- to 9-level upgrade
sequence and are indicated by an alphabetic letter.

The duties and responsibilities for both the 3- cnd S-level
AI'SCs are the sa—e. The difference in these two levels is in
the depth of knowledge and degree of roficiency. In other
words, the experienced S-level airman is expected tc know
more 4hout a job task and is expected to fulfill performance
requirements of the tusk better than the relatively
inexperienced 3-le\ el airman.

AFSC 98130 and 98150 duties.




AFSC 98170
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Figure 2-1. Airman Dental Career Fiold Chart,




a. Assists dental officer in treatment of patients.
Receives patients, examines dental record, and prepares for
treatment by seating patient, adjusting dental chair, and
sclecting and arranging instruments and medications for
use. Retracts tissues and maintains clear field of operation.
Prepares syringe for injection of anesthetics. Prepares
materials for making impressions and restoring defective
teeth. Makes appropriate entries on individual dental
records to indicate condition of oral cavity and treatment
accomplished. Performs routine scaling and polishing
operations. Counsels individual patients on oral hygiene
procedures.

b. Exposes and processes dental X-ray films. Adjusts
machine to proper voltage, amperage, and timing. Places
film in proper position in relation to area to be X-rayed for
intraoral exposures. Aligns cone with film and area to be
X-rayed. Places patient in proper position for panoramic
exposures. Exposes, develops, processes, labels, and
mounts film. Practices and enforces accepied iadiation
safety standards.

c. Engages in general dental tasks. Sterilizes and cares
for dental equipment and instruments. Maintains dental
facility. Cleans, lubricates, and makes minor adjustments
to dental equipment.

d. Performs preventive dentistry functions. Performs
oral hygien~ ~nunseling and prophylaxis procedures.
Applies topica. .iuoride and performs other oral hygiene
procedures as directed. Counsels patients on oral hygiene
techniques. Assists in the clinical, community, and
dependent children phases of the Air Force Preventive
Dentistry Program.

e. Performs dental administrative and materiel tasks.
Maintains filing and publication system and performs
clerical tasks in support of professional or general
administrative requirements or procedures. Performs as
keypunch operator in support of dental services automation
requirements. Performs dental 1... -#riel functions related to
procurement,  Custodial responsibilities, budgeting,
maintenance, and disposition of dental supplies and
equipment.

J. Supervises dental personnel. Assigns duties to
subordinates and evaluates their work standards and
directives. Orients newly assigned personnel in local
operating procedures, regulations, and policies. Plans and
supervises on-the-job training in dental technical
procedures.

AFSC 98170 duties. The duties and responsibilities
assigned to the experienced dental technician take on a new
dimension. While some of the 98170 duties may overlap the
duties of the 98150, the 7 level will be more involved with
management and supervision, plus more involvement in
oral hygiene duties.

a. Assists dental officer in all dental areas. Provides
assistance to professional staff by performing preparatory
procedures in  patient treatment. Prepares dental
instruments, restorative meterials, drugs, and medicines.
Retracts tissue and irrigates oral cavity. Takes preliminary
impressions and pours casts. Measures, records, and
monitors vital signs; assists in the management of syncope
and other emergency procedures; prepares intravenous

infusion equipment. Performs emergency resuscitative
procedures. Assists in the operating room. Records
treatment and assists in dismissing the patient.

b. Performs oral hygiene duties. Performs oral
prophylaxis and periodontal scaling to the depth of the
sulcus. Uses dental hand instruments, mechanical
instruments, (including ultrasonic), and oral hygiene aids to
provide necessary oral prophylactic services. Polishes
restorations; instructs patients in mechanics o performing
daily oral hygiene. Removes periodontal packs. Selects
and applies anticariogenic agents and other medications as
directed by the professional dental staff. Assists in
planning, developing, and conducting preventive dentistry
program.

c. Performs radiographic techniques and duties.
Positions film and inachine to ensure coverage of area to be
radiographed. Exposes intraoral and extraoral films of
adequate quality to support all dental sections. Processes,
labels, and mounts films. Adjusts voltage, amperage, and
timing of X-ray machine. Ensures proper processing
techmques and standards. Provides guidance to radiology
section and user’s maintenance to equipment. Ensures that
proper safety standards are applied.

d. Maintains dental equipment. Cleans, sharpens, and
sterilizes dental instruments. Performs required testing of
sterilizing equipment. Coordinates with appropriate
environmental health personnel. Performs daily inspections
and user’s maintenaace of dental equipment. Reports
defective equipment or utilities for corrective action.

e. Supervises dental personnel and administrative
activities. Plans and schedules duty assignments of
subordinates and evaluates proficiency. Evaluates
improvement suggestions of subordinates, and makes
recommendations to superiors. Assists in determining
materiel and personnel requirements. Establishes and
supervises work methods and procedures in support of the
dental mission. Responsible for supervision of the
preparation of reports, records, and communications
relating to dental activities. Responsible for administrative
currency and accuracy of dental health records, dental data
automation input, and other communications. Supervises
the operation of the dental materiel section. Orients newly
assigned personnel in local operating procedures,
regulations, and policies. Conducts on-the-job training,
refresher training, and special training on new techniques
and methods. Evaluates adequacy of training and
capabilities and efficiency of dental airmen.

AFSC 98190 duties. Ataining the highest level of
proficiency should be the goal of all airmen. The highest
proficiency level for the 981X0 AFSC terminates with the
98190 AFSC. Notice that all the duties listed for AFSC
98190 are supervision and management oriented. When an
airman reaches the 9 level, he or she is utilized as a
midmanager.

a. Plans and organizes dental activities. Designs and
develops dental clinic organizational structures to designate
authority and indicate responsibility. Composes local dental
regulatiors and submits to dental surgeon for approval.
Develops and improves clinical work methods and
procedures to ensure full utilization of personnel and
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equipment. Establishes metliods of preparation, processing,
and filing of incoming and outgoing communications.
Determines clinical supply and equipment needs and
supervises requisitioning, storing, and issuing of dental
supplies and equipment. Coordinates dental clinic activities
with interrelated departments of medical service and base
agencies.

b. Directs dental activities. Plans and schedules
subprofessional duty assignments of dental specialists.
Controls workload and analyzes clinical procedures.
Directs procedures involving preparation, maintenance,
and disposition of dental reports and records. Establishes
and reviews operational procedures to comorm with
directives received. Establishes control for maintenance of
clinical equipment and compliance with safety regulations.

c. Establishes and conducts on-the-job training for dental
personnel. Plans and conducts continuous training
programs, including conferences and classes in dental
administration and technical procedures. Evaluates
effectiveness of training of dental clinic personnel by
observation of work performance, written and oral
examination, and comparison with cument and past
operational data. Conducts seminars to familiarize
personnel with advances in techniques affecting dental
service. Indoctrinates newly assigned personnel to local
operating procedures, regulations, and policies.

d. Inspects and evaluates dental activities. Inspects and
evaluates administrative and technical practices employed
in the dental clinic. Furnishes report of deficiencies and
outstanding accomplishments to dental surgeon. Interprets
inspection findings and recommends co..>ctive action.
Consults and coordinates with dental surgeon for
improvement in administrative and technical procedures of
dental clinic. Institutes corrective action and maintains
followup action to ensure adequacy and compliance.

e. Performs dental activity functions. Resolves problems
concerning subprofessional duties. Reviews
correspondence., reports, and records of the dental clinic for
technical accuracy, completeness, format, and compliance
with current directives.

The AFSC 98100, Chief Enlisted Manager (CEM), is
awarded to individuals who attain the rank of CMSgt,
Basically, the duties are much the same as those of a 98190.

Exercises (011):

1. What regulation contains a summary of the more
important duties of an AFSC?

2. What is the difference between the 98130 and 98150
AFSCs?
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How do the duties of a 98170 airman compare to those
of a 98150 airman?

What dental AFSCs have specified duties that are all in
the area of management or supervision?
[
!

Match the duties and responsibilities in column A with
the AFSC level in column B. Some column B item(s)
may be used more than once. Some column A item(s)
may have more than one correct answer.

Column B

98130.
98150.
98170.
98190.
98100.

spooTe

packs.

2-2. Career Progression

Knowing what your duties are and what is available to
you are part of planning your Air Force career. Rather than
taking what’s available, it is to your advantage to choose
the jobs you p~fer. Knowing what to look forward to will
help immensely in planning your future. This section
details typical clinic jobs available to typical dental
personnel by AFSC.

012, Contrast a given list of AFSCs with their respective
duties.

AFSC 98130. The majority of your time is spent as a
chairside assistant in the restorative section. You may be
asked to be a substitute in a specialty section or even an
administrative section, but this will occupy only a small
portion of your time. As you demonatrate your ability as a
chairside assistant, your supervisors take note of your
unique abilities. Performing your duties:in an cfficient,
timely manner has a direct influence on what jobs you are
asked to perform as you rise in rank and experience.

AFSC 98180. After obtaining the S-level AFSC, most
specialists will be assisting with restorative duties. Those




who have demonstrated the ability to assist in specialty

sections and who have indicated a preference toward

specialty assisting may be given full-time positions within a

specialty. Because specialty sections utilize vast amounts of
materials

dental and instruments that require the assistant’s
careful attention, only thoss who have demonstrated this
ability are allowed to work there.

A3 2§ level you may be tasked to work at the reception
desk of the clinic. Again, a unique ability is required. The
ability to function under stress, remember names and dates,
and especially to be able to interact favorably with other
people are requirements for front-desk duty. The reception
desk of a clinic must be staiYed with people who like
people. The reasons for this is discussed in Volume 3,

1.

X-ray is snother section that may require more of
time at the 5 level. it takes a great degree of talent to be able
%o take a good radiograph the first time. You are 1o spend a
considerable amount of OJT time in the radi~=-=phy section
before you can be allowed to proceed without supervision.
This is becauee a mistake could have serious consequences
both for the patient and you.

Dental supply work may be available w you but only at
those bases higher ranking midmanagement NCOs.
To work in the supply section, you need to exhibit
depeadability. Supplies are vital to the day-to-day openition
of a clinic, so your failure to procure the proper supplies
crestes & hardship for clinical personnel and also the
paticnt. Those who are unrelisble rarely, if ever, have the
opportunity to work in Supply.

AFSC 98170. As an accomplished technician, you must
spend much of your time as a midmanager and you may be
utilized as a preventive dentistry technician. The areas
previously mentioned in the AFSC 98150 section are the
main areas of work, but you are to be functioning as a
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working supervisor rather than just a worker. A working
supervisor is in charge of a section but also performs as a
worker in the section. An example of this is being the
NCOIC of the preventive dentistry section and performing
prophylaxis procedures on patients in addition to
accomplishing the administrative procedures necessary to
the proper functioning of the section.

AFSC 98190, At this level, you are either a NCOIC or
the dental superintendent of a clinic. All of this work is
supervisory and administrative.

Exercises (012):

1. Match the AFSC in column B with the duty in column
A.

Column A Column B
——(1) Working supervisor. s. 98130.
e (?) Performs b. 98150,

prophylaxis. c. 98170.
e (3) Substitme in a d. 98190,

specialty. e. 98100,
——(4) Pull-time

sdmiaistration,

——(5) Pull-time

sapervision.
e (6) NCOOIC of a section.
————(7) Restoration chairside
sssistant maejority of
time.
———(8) Accomplished
techaician.
———{(9) Reception desk d.ty.
———{(10) Worker in X-ray.




CHAPTERJ

Medical Readiness/Wartime Training

AS MEDICAL PERSONNEL you and your cc-workers
always have to be prepared for mass casualty situations.
The casualties may be the result of a natural disaster,
sccident or warfare. Constant training is needed to
maintain a competent state of readiness and to practice the
latest treatment techniques that the different categories of
victims require. The training you receive in nuclear,
biological and chemical warfare patient treatment may not
be needed during a combat situation. However it may be
needed because of a nuclear reactor accident, large
chemical spill, or a severe spread of disease such as the
outbreak of Legionnaires’ disease in Philadelphia in 1976.
The Air Force has comprehensive plans already in existence
that detail specific duties, should a disaster occur. Basic
understanding of procedures to use during a casvalty
exercise or the real thing is essential.

3-1. OPLAN

that gives s breakdown of duties, including disaster,
contingency support, and both communications and
operations security.

013. State the purposes of an OPLAN snd its annexes.

and resources are fully
This guidance is outlined in the Base Disaster

These annexes assign responsibility for menagement of
disaster situations to the ate .
One such annex (Annex
Service.

Q

- - - T

Annex F specifies (1) what the base commander requires
of the medical service, and (2) what support wili be given to
the medical service by other base services. Even though the
base commander is responsible for the preparation of this
anncx, usually the job is delegated to the Director, Base
Medical Services.

After the Director, Base Medical Services has completed
the medical annex, it is coordinated with other base
services. ‘chus, these services are aware of the support

-required by the medical service during disasters.

Exerclees (013):
1. What s the purpose of the Base OPLAN.

2. What is the full title of the Base OPLAN?
3. What is the alpha designation of the medical annex?

4. Who has the responsibility for developing standard
operating procedures for disaster conditions?

S. Why are annexes added to the Base OPLAN?

014, State the purpose and requirements of the Disaster
Casuaity Control Plan (DCCP).

Disaster Casualty Control Plan (DCCP). To fuifill the
requirements of Annex F, medical facilities are required to
formulate a Disaster Casualty Control Plan. Every USAF
medical facility must have a DCCP to provide guidance to
medical personnel regarding ns for and
operstions during a peacetime disaster. It provides simple
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guidance conceming specific tasks and responsibilities that
occur during a disaster situation. All medical personnel are
required to read the basic part of the plan and any annexes
that affect them.

Basic Plan. The basic plan has a list of references such
as manuals and reguiations, plans and maps, which can be
referred to if needed. There is also a list of organizations
(military and civilian) that the medical facility relies on for
support during a disaster. In addition, there are statements
describing the medical mission in a disaster environment,
the purpose of the plan, and types of disasters possibly
encountered. The last portion is a section describing each
major disaster team and references the annex cf the DCCP
often referred to for each team’s responsibilities.

Exercises (014):

1. What is the purpose of the Disaster Casuaity Control
Plan?

4]

2. Who is required to read the DCCP?

3. What portion of the DCCP would contain the
responsibilities of a major disaster team?

4. Which medical facilities need a disaster casualty
control plan?

5. The DCCP gives guidance for the management of what
type of djsasters?

015. State the purpose and requirements of the
Contingency Support Plan.

is
wartime plan. Anofmedimﬁmhducsrm
formulated as responses to warfare situations. Each USAF
medical facility prepares a CSP fi )

Exercises (015):

1. What is the purpose of the Contingency Support Plan?

2. What is the main difference between the DCCP and
csp?

3. Which portion of the CSP contains specific details?

4. How often must medical personnel be trained in the
concept of operations of the CSP?

016. Identify the purpose and function of the US Alr
Force COMSEC aad OPSEC programs.

Commmunications Security (COMSEC). Security is a
function that everyone should be aware of. There are
basically two security programs in the Air Force and each
has a particular purpose. One is to provide actual physical
mtywmmmupummm
capability (operational resources). Audentalmimnt it

program. However, the other program designed to
safeguard classified information and material has a direct

beuin;onyouuadamlmimm

of classified information is a tank
knownﬁomouofus As medics/dental assistants, we at
vmdmuhvemmp&emmdmlmddentd
records. These records often contain very personal
information that might possibly be used to place the patient
in a compromising position. We also work around sedated
patients. A sedsted patient might inadvertently make
statements that is a result of the sedative. The bottom line
when dealing with patients and patient records is what you
read or hear is no one’s business except the patients and the
doctors. Never repeat what you've heard while working
around sedated patients or what you might have read in a
patients medical/dental rerord.

Operations Secwrity (OPSEC). The OPSEC program is
designed to enhance mission effectiveness by contributing
toward the maintenance of an optimum level of overall
security for all Air Force operations

Opemiommnyhmimmlpmofdnluwﬂeld
of intelligence  countermeasures. Intelligence
countermeasures encompass all measures taken to provide
protection from the intelligence activities of foreign
countries and include counterintelligence, OPSEC, and

security. The OPSEC contributes to

improving security by identifying vulnerabilities that might
otherwise have been overlooked. It supports and




complements the counterintelligence, protective security,
and tactical deception programs by pinpointing
opportunities to apply and optimize effective measures
within their mpectwe disciplines. Finally, OPSEC
contributes to mission effecuveneu by providing an
objective basis for countermeasures j

WhatOPSECmumwyouundenulmmuamn
what we covered in COMSEC. Use commonsense about
information you read or hear. Be careful aot to discuss
information on the phone that might be used by persons
who do not have ‘‘the need to know."’ Often we as dental
assistants forget that our job does permit us limited access
to sensitive information and we should always think before
we speak about that information.

Exercises (016):

1. What is the purpose of the two Air Force COMSEC
programs?

2. How can dental assistants be exposed to classified
information?

3. What is the OPSEC program designed to do?

3-2. Field Sanitation

Future circumstances could cause you to live and work in
a field environment. Some areas of concemn in a field
environment include consumable water, dining facilities,
living quarters, shower facilities. latrines, and waste

disposal.

017. Indicate how military sanitation is maintained in 8
field hospitel.

Consumable Water. Water is always an important
item. It is essential for drinking and preparing food. It may
be availaole in abundance but unfit for consumption. Under
the direction of the environmental health section, water is
tested and treated in necessary abundance for the entire
medical facility. Drinking water is usually located
throughout the field facility accessible to all personnel.
Water is storéd in large canvas bags called lyster bags. The
bags contain outlets for filling cups and canteens. (If lyster
bags are unavailable, substitute containers may be used.)
Only water marked POTABLE is to be used for human
consumption.

Dlnhg Facilities. Food service personnel provide meals
for persons assigned to the field hospital. Mess kits are used
by individuals, and it is each person’s responsibility to
clean their own kit after each use. Large containers with

boiling, soapy water and others with boiling rinse water are
located near the dining facility for this purpose. Failure to
properly clean mess kits could cause serious illness to the
user.

Living Quarters. Living quarters will most likely
consist of ten*;. Several individuals are assigned to each
tent. Therefore, it is very important for each occupant to
keep their specific area clean and free of waste materials,
especially food scraps, which attract rodents. The living
areas should be free of clutter that could become safety
hazards. Tae area should also be well ventilated. Routine
inspections of the living quarters should be conducted to
assure that proper environmental standards are being
maintained.

Shower Facillities. Personal hygiene is very important in
a field facility to maintain health and morale. Efforts are
made to provid~ showers, whether hot or cold, and all
person’s are urged to usc them to protect themselves and
others from unnecessary health problems. Water used for
showers is genenally nonpotable.

Latrines. Latrines for a field hospital may be one of
several varicties. They must be properly located and
maintained to prevent environmental health hazards. A
typical type is the trench latrine with accompanying hand
washing setups. After each individual uses the trench, he or
she shovels dirt over the excreta. When the trench is filled,
another latrinc facility is prepared.

Garbage and Rubbish Disposal. Although waste
should be kept at a minimum, it still remains a problem.
Proper disposal of garbage and rubbish is critical because of
the ever-impending insect and rodent problem. The waste
materials sh wild be covered in a sanitary fill or burned in an
incinerator.

Exercises (017):

1. Which organization directs the preparation of water for
a field hospital?

2. Who is responsible for cleaning mess kits. and why
must the kit be kept clean?

3. How can we assure that living quarters remain clean
and safe?

4. Whatis a trench latrine?

5. How isdrinkabic water identificd?




3:3. Transportation and Trestment of Injured

The lives of patients, as well as much of the further
treatment given, can depend upon the manner in which you
transport them following an injury. After initial smergency

. patients can be transported by one of several

steadies it, and gives the command
patient, After patients are

Exercises (018):

1. What is the purpose of the fireman’s carry and the
limitations of that carry?

. What is a limitation in the use of the one- and two-man
supporting carry?

. Which carry is used for patients with head and foot
injuries? What limitations would prohibit the use of
this carry?

4. When a patient is to be loaded onto a litter, on which
side of the patient are bearers 1. 2, and 3 positioned?
What does bearer 4 do?

5. When is a litter patient transported head first?

019. Specify how to correctly on-load and off-load
ambulance

patients being transported by

. Litters are loaded into an ambulance with the patient in
what position?

. How many bearers are required to load and unload
ambulance patients?

. What danger exists when placing a litter into an
ambulance berth?

. Which berths of the ambulance should be loaded first?

020. Identify the tyr.es and causes of sb. .k and describe
treatment proceaures for such patients.

Shock. The term ‘‘shock’® has & variety of meanings,
physiological and otherwise. It is used to denote the
receiving of any amount of clectric cument by an
individual. Some people refer to a sudden hemorrhage or




Figure 3-1. Firemnan's carvy.




Figure 3-2. One- and two-man supporting carry.

Figure 3-3. Two-man arm enrry.

Figure 3-4. Four-hand carry.

clot in the brain as a shock or more commonly, a stroke.
Genenally, in mecdicine, shock means a state of collapse of
the cardiovascular system.

Types and causes of shock. Shock may sccompany
many- different emergency situations. Ordinarily they can
be related to one of the three major causes: (1) The heart
can be damaged so that it fails to act properly; (2) blood can
be lost so that the volume of fluid within the vascular
container is insufficient; and (3) tae blood vessels
constituting the container can dilate so that the blood within
them, even though it is a normal volume, is still insufficient
to fill the system and provide efficient circulation.

Common types of shock are:

(1) Hemorrhagic (blood plasma loss).

(2) Respiratory (inadequate oxygen supply).

(3) Neurogenic (loss of vascular control by the ncrvous
system).

(4) Psychogenic (the common faint),

(5) Cardiogenic (inadequate functioning of the heart).

(6) Septic (severe infection and blcod vessel damage).

(7) Anaphylatic (allergic reaction).

(8) Metabolic (unbalance of body fluid).

General care and trestment of shock. Once it has been
determined a m is lh'umd experiencing :‘mal:
vigorously treat ent. It is important to recognize
probable cause of shock becauss treatment is adjusted
accordingly. However, many specific principles of initial
treatment can be applied to all patients in shock. Thess
principles are listed here:



Figure 3-5. Lifiag und loading patient onto licser.

(1) Secure and maintain a clear airway and give oxygen
as needed. Do this first, before doing anything else.

(2) Control all obvious bleeding by gentle, firm
compression.

(3) Elevate the lower extremities about 12 inches if the
injury does not make this maneuver impossible.

(4) Splint fractures. By doing so, bleeding is lessened,
and pain and discomfort, which would further aggravate
shock, are minimized.

(5) Avoid rough and er.cessive handling of the patient.

Figure 3-6. Losding patient onto ambulance.

atti ck or with lung disease cannot breathe as well supine as
sitting up or in a semisitting position. With such a patient,
use th> most comfortable position.

(8) Record accurately the patient’s initial pulse, blood
pressure and other vital signs, and maintsin a record of
them at S-minute intervals until the patient is delivered to an
emergency facility.

(9) Do not give the patient anything to eat or drink. It is
important to check the patient's breathing. Lack of oxygen
may rapidly cause shock. Inadequate ventilation may be
cither the primary cause or a contributing factor in shock.

Exercises (020):

1. Match the type of shock listed in column A with it
correct description listed in column B.

. Allergic reaction.
. Unbalance of body fluid.




2. What is the first principle of initial treatment that
applies to all patients in shock?

3. What position should a patient in shock be kept?

021. Identify the characteristics and control measures
for bleeding from arteri-s, veins, and capiliaries.

Hemorrhage (Bleeding). Hemorrhage and bieeding
mean the same thing, mainly, that blood is escaping from
arteries or veins. Direct pressure on a bleeding point is the
most effective way of controlling hemorrhage. Bleeding
may be external or internal. In either case it is dangerous.
The average adult body has about 6 liters of blood. The loss
of 1 liter of blood in an adult or about 500 milliliters of
blood in a.child is very dangerous. In an infant, the loss of
even 25-30 milliliters of blood can cause signs of shock.
Hemorrhage initially results in weakness and, ultimately, if
uncontrolled, in shock and death.

Blood is transported within the circulatory system
through blood vessels. Injury and some diseases * ill disrupt
the vessels, resulting in bleeding. Characteristically, blood
from an artery spurts and is bright red. Blood from a vein
generally comes in a slow and steady flow, and its color is
much darker. Bleeding from abraded and open minute
capillaries. is a continuous steady ooze. The rapidity of
bleeding is very important. The average adult may
comfortably lose a pint of blood donated in a blood donor
center in 15 or 20 minutes. During the loss of this blood, the
body adapts to its being withdrawn quite well. If larger
amounts are lost, especially much more suddenly, the
patient may show signs and symptoms of shock, or
permanent vascular changes, or may die.

External bleeding. External bleeding is hemorrhage that
can be seen coming from a wound. Some examples of
external hemorrhage are bleeding from open fractures,
bleeding from wounds, and nosebleeds. In most instances
bleeding stops naturally from 6 to 10 minutes because the
body is provided with many mechanisms of defense, among
which are those that arrest bleeding. If a finger is cut, blood
will gush from the lacerated vessels. The vessels react by
constricting at the cut ends, which will diminish the
hemorrhage. A clot then forms at the cut end of the vessel,
and the bleeding stops as the clot increases in size and plugs
the hole.

In some patients who have undergone a severe injury, the
damaged blood vessels may be so large that clots cannot
physically occlude them. Somctimes only a portion of the
vessel wall may be torn and thus the wall cannot retract and
constrict. In these cases, bleeding must be stopped by
externally.

Control external bleeding. The control of bleeding is
often very simple. Almost all instances of external bleeding
can be controlled by applying local pressu.«. Pressure stops
the physical flow of blood and permits normal blood

coagulation. There are several ways to control bleeding
when it is external.

(1) Direct pressure may be exerted over the wound by a
finger or hand or by the application of a pressure dressing;
this method is by far the most effective in control of local
hemorrhage.

(2) Pressure on a major artery proximal to the wound may
be applied to occlude blood flow in that artery. This method
may diminish the rate of bleeding but rarely stops it because
of arterial collateral circulation around the pressure point.

(3) A tourniquet may be applied proximal to the wound
on an affected extremity. However, the use of a tourniquet
in instances of bleeding is rarely, if ever, necessary.
Tourniquets are not recommended for general use because
they have sometimes caused more damage to injured
extretaities than was caused by the injury itself.

Internal bleeding. Internal bleeding is usually not
visible, but it can be very serious and the patient may die of
shock. Bleeding from the mouth or rectum or biood in the
urine may indicate serious internal injury or disease.
Nonmenstural bleeding from the vagina is always
significant. Bleeding, however slight, from any body
orifice is serious, as it usually indicates some intemnal
source of a hemorrhage that may not be readily evident.
Examples of internat bleeding are:

(1) Bleeding from a stomach ulcer.

(2) Bleeding from a closed fracture of any bone.

(3) Bleeding from a lacerated liver or spleen.

The signs that may point to internal bleeding are those
that indicate the development of shock.

(1) The pulse becomes weak or rapid.

(2) The =kin becomes cold and clammy.

(3) The eyes are dull; the pupils may be dilated and slow
to respond to light.

(4) The blood pressure falls.

(5) The patient is usually thirsty and almost invariably
anxious, with a feeling of impending doom.

(6) The patient may be nauseated and may vomit.

Control of internal bleeding. The control of internal
bleeding depends upon the location of the bleeding site and
the cause of the hemorrhage. There is nothing you can do to
control internal hemorrhage within the body cavities or
organs. You must recognize the liklihood of this event on
the basis of the injury sustained and confirm these
suspicions by observing vital signs. Immediate
transportation to an emergency treatment facility is required
for the patient who has suspected internal bieeding.

The principles for treating any patient with suspected
internal bleeding at any site are:

(1) Treat the patient for shock from loss of blood.

(2) Anticipate that the patient will vomit. Give nothing
by mouth and keep the patient lying down, preferably on
one side, with a loosened collar and belt. Make the patient
as comfortable as possible, and offer reassurance.

(3) Treat obvious internal bleeding into an arm or leg by
applying a splint and local pressure or a pressure splint.

(4) Give oxygen. As blood is lost, the tissues of the body
are deprived of their needed oxygen supply. Inhalation of
oxygen on the way to the hospital may be lifesaving.



(5) Transport the patient promptly but gently and as
efficiently as possible to a emergency treatment facility.

Exercises (021):

1. Briefly describe the characteristics of bleeding from
arteries, veins, and capillaries.

2. How is external bleeding controlled?

3. How is internal bleeding controlled?

022. Identify the characteristics of closed and open soft
tiesue wounds and describe the treatment for each.

Woumsia. Most injuries involve some soft tissue, skin,
skeletal muscle, or fascia (the fibrous tiesue enclosing
muscles). Any such injury may be closed or open. A closed
wound is one in which soft tissue damage occurs beneath
the skin but in which there is no break in the surface. An
open wound is one in wnich there is a break in the surface of
the skin or in the mucous membrane that lines the major
body orifices (mouth, nose, anus, and vagina).

Closed soft tissue wounds. A blunt object striking
against the body with sufficient force crushes the tissue
beneath the skin. Within this tissue a contusion (bruise)
develops. It is a closed injury if the skin remains intact.
Subsurface damage may extend for varying depths beneath
the skin. The injury is followed by the development of
swelling and pain. Small blood vessels in the tissues are
usnally torn, and varying amounts of blood and plasma leak
into the wound. The immediate leak account; for the
swelling and the pain. The blood in the tissue gradually
migrates toward the skin and causes a characteristic
discoloration, an ecchymosis (black and blue mark).

When considerable amounts of tissue are damaged or
torn or when large blood vessels are disrupted at the site of
the contusion, a lump may develop rather rapidly from a
pool of blood collecting within the damaged tissue. This
condition is the most severe closed soft tissue injury and is
called a hematoma or, literally, a blood tumor. In all
fractures, a hematoma collects about the broken ends of the
bones. With a fracture of a large bone such as the femur or
pelvis, more than a liter of blood will be preseat in the
fracture hematoma.

Meanagement of closed wounds. Small bruises require
no special emergency medical care. With more severe soft

tissue injuries, swelling and bleeding beneath the skin can
be extensive and may cause shock. Some control of this
bleeding in cxtremities can be achieved by applying local

padding and a soft roller bandage for counterpressure.
Local applications of ice may help control initial tissue

swelling. If the patient has suffered extensive soft tissue
damage, the question of underlying fractures is raised, and
such injuries must be sought. Extensive soft tissue injuries
of the extremities should also be treated immediately with
the use of air pressure splints, which provide support for the
extremity and a balanced, distributed counterpressure.
When soft tissue injuries are associated with fractures,
splmtmg is a first priority to achieve control of the bone
injury and minimize soft tissue damage.

Open soft tissue wounds. Open wounds cause obvious
bleeding and are subject to direct contamination, which
may result in their becoming infected. There are four major
kinds of open wounds of soft tissue with which you should
be familiar.

a. Abrasions. An abrasion is a loss of a portion of
epidermis (skin) and part of the dermis (skin under
epidermis) from its being rubbed or scraped across a hand
surface. It is extremely painful, and blood may coze from
injured capillary vessels at the surface. It does not penetrate
completely through the skin.

b. Lacerations. A laceration is a cut produced by a
knife, razor, or any other object that may leave a smocth or
jagged wound through the skin, the subcutaneous (beneath
the skin) tissue, the underlying muscles, and associated
nerves and blood vessels.

¢. Awvulsion. An avulsion is an injury in which a whole
piece of skin with varying portions of subcutaneous tissue
or muscle is either tomn loose completely or left hanging asa

flap.

d. Puncture wounds. A puncture wound results from a
stab with a knife, nail, ice pick, splinter, or any other
pointed object, or from a gunshot injury. Extemal blceding
is usually not severe from a puncture wound because the
wound is so small. However, these instruments may injure
major vessels within body cavities and cause rapid, fatal
bleeding within the chest or abdomen.

Management of open wounds. Open soft tissue wounds
are treated with regard to three general rules. The order of
the treatment is determined by the extent of the wound
itself, the sevesity of bleeding, and the amount of blood
lost. Usually one approaches treatment of these wounds in
this order:

(1) Control bleeding.

(2) Prevent further contamination.

(3) Immobilize the part and keep the patient quiet.

Bleeding is controlled by the application of a pressure
dressing directly over the wound. The application of
pressure may be accomplished with:

a. A sterile dressing held by the hand.

b. A sterile dressing held by a pressure bandage.

c. A sterile dressing held by an air splint.

Exercises (022):
1. Describe a closed wound.




Describe an open wound.

™w

When soft tissue injuries are associated with fractuns
what is a first priority? Why?

Match ti.e type of open soft tissue wound listed in
column A withi ite correct description listed in column
B.

Column A Column B
e (1) Abrasion. 8. A stab with « knifs,
e (2)  Avulsion. nall, ico pick, splinter
e 3) Lacerstion. or any pointed object.
(4} Puncture b. Am\:l:ohphuoflkln

wound. with varying portions
of sutcutaneous tissue
otmuuhhd:lnm
looss completely or
hanging as a flo>
¢. A smooth or jagged
wound through the

tissue, the underlying

muscles, and
associated nerves and
blood vessels.

A loss of a portion of
epidermis and part of
the dermis from its
being  rubbed ¢r

scraped across & hird
surface.

5. Briefly describe the approach to the management of
open wounds.

023. Identify the types of fractures and specify
procedures for treatment,

Fractures. The most iniportant factor tc identify in the
initial evalus ‘on of a fracture is the integrity of the
overlying s.  and soft tissues. Thus, fractures are
classified 1s open (compovud) or closed.

An open fracture is any fracture in which the overlying
skin has been lacerated. Laceration can occur from the
sharp bone ends protruding through the skin or by a direct
blow lacerating the skin at the time of fracture. When
evaluated, the bone may or mey not be visible in the
wound. The wound may be onty a small punctv.~, or a
gaping hole with much exposed bone and soft tissue .

2

In a closed fracture the skin has not been penetrated by
the bone ends and no wound exists near the fracture.

It is extremely important to determine at once whether
the fracture is open or closed. Open fractures are often more
serious than closed fractures because they may be
associated with greater blood loss and, since the bone is
contaminated by being exposed to the outside environment,
the fracture may become infected. For these reasons, all
fractures are described as open or closed.

Special terms are used on occasion to describe particular
types of fractures, as follows:

a. A greenstick fracture occurs only in children and is an
incomplete fracture that passes only part way through the
shaft of a bone.

b. A comminuted fracture is one in which the bone is
broken into more than two fragments.

c. A pathologic fracture occurs through weak or
diseased bone and can be produced by minimal force.

d. A stress or fatigue fracture occurs when the bone is
subjected to frequent, repeated stresses such as running or
marching long distances, much as a paper clip can be
bioken by 1epeated bending back and forth.

€. An epiphyseal fracture occurs in growing children. It
is an injury to the growth plate of a long bone that may lead
to an arrest of bone growth if not properly treated.

Treatment of fractures. Emergency treatment of
fractures takes place after the injured patients vitsl
functions are assessed and stabilized. All fractures rhould
be splinted before the patient i, moved unless the patient’s
life is immediately threateneC. Splinting prevents the
motion of fracture fragments or of & soft tissue injury, thus
reducing pain. Splinting facilitates the transfer and
transportation of the patient. Splinting also helps prevent

a. Further damage of muscle, spinal cord, peripheral
nerves, and blood vessels by the broken bone ends.

b. Laceration of the skin by the broken bones,
converting a closed fracture into an open one.

c¢. Restriction of distal blood flow resulting from
pressure of the bone ends on blocd vessels.

d. Excessive bleeding into the tissues at the fracture site.

A splint can be fashioned from any material. It is simply
a device to prevent motion of the injured part. 1ue
following general rules of splinting should be understood
and followed.

(1) Remove the clotning irom the area of the suspected
fracture.

(2) Note and record the cirrulatory and neurological
(motion and sensation) status distal to the site o1 injury.

(3) Apply the splint so that it will immobolize the joint
above and below the fracture.

(4) During splint applicatios, allow minimal movement
of the limb.

(5) Straighten a severely deformed limb with constant
gentle manual traction so that the limb can be incorporated
into a split.

(6) If gentle traction increases the patients pain
significantly or if resistance to the limb alignment is
encountered, splint the limb in the position of deformity.

(7) In a1l suspected neck and spine injuries, correct the
deformity only as much as is necessary to eliminate airway
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obstruction and to allow effective application of a splint.

(8) Cover all wounds with a dry, sterile dressing before
applying a splint.

(9) Pad the splints to prevent local pressure.

(10) Do not move or transport patients before splinting
extremity injuries.

(11) When in doubt, SPLINT.

Exercisas (023):

1. Match the type of fracture listed in column A with its
correct description listed in column B.

Column A Column B
- mw' "unlmyll:efmm
L] od ‘ m
—(’) m‘ m-
a—(4) Pathologic. b. The bone i3 broken into
e (5) Stress. more than two

fragmente.

¢. Occurs through weak
or disived bone and
can be roduced by
minimal force.

2. What 1s cn open fracture?

3. What s a closed fracture?

4. When does emergency management of fractures take
place?

5. What is the purpose of splinting?

6. WWhen in doubt as whethe: ur not to splint, what should
you uc?

e

024. [Identify burns by type, causes, degree of
involvement and specify treatment procedures.

Burns. Bum injuries are generally rated in terms of
damage to the skin. Specifically, they are classified in the
percentage of surface damage and depth of damage through
the various layers of the skin.

“iere are several types of bumns such as thermal burns,
s from electrical cument, chemical burms, bums
resulting from radiant energy, and systemic react'ans to
heat. These injuries have only one commion factor: that the
human organiem has received, cither ivcally or over its
entire surface, a dose of excessive energy for which its
normal protective mechanisms are insufficient.

Thermal burns. The most common type of burn is the
thermal or heat burn. The seriousness of the burn can be
measured. It depends upon the depth of the burn (depth of
the skin injured) and the amount of the body suiface
involved,

Burns are classilied in degrees from one to three. A first-
degree burn is limited to the most superficial layer of the
epidermis and results only in erythema (reddening) of the
skin. A second-degree burn causes damage into but not
through the dermis and characteristically results in the

of blisters in the skin. In a third-degree burn,
the skin ‘s destroyed down to the subcutaneous fat. In this
type of bumn the skin may appear pale, dry, and white, or it
may even be brown or charred. Clotted blood vessels may
be seen through the skin as though one were looking at them
through parchment.

The utovnt of tody surface burned is very important in
determining the seriousness of the burn. A very rough but
reasonable accurate estimate of the amount of body surface
burned is determined by the rule of nines. This rule, which
apolies specifically to adults and older ~hildren, divides the
body into sections, each constituting approximately 9
percent of the total body surface area.

The care of thermal bumns depends on the percentage of
body surface involved. In no instance should grease (butter,
lard, vaseline, mineral oil, or other ointments) be applied to
a bum. For first- or second-degree burns you should:

(1) Immerse the bumed part in cold water for 2 to §
minutes if the patient is seen within 15 minutes of the time
of injury and the bumn involves Icss than 20 percent of the
total body surface.

(2) Cover the burn with a dry, sterile dressing or clean
sheet.

(3) Transport the patient promptly to a emergency
treatment facility.

For extensive first- or second-degree burns and for all
third-degree bums, fol'ow these precedures:

(1) Examine for and relieve any respiratory distress.
Always anticipate respiratory difficulty when there are
burns about the face and neck or when the patient has been
exposed to hot gascs or smoke.

(2) Cover the burmmed aea with a sterile dressing or
clean shoet, .

(3) Treat the patient for shock if it is present.

(4) Transport the patient promptly to an emergency
treatment fa. ‘ity,
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Chemical burns. Chemicals that cause severe bumns are
classified as acids or alkalis. Strong acids or strong alkalis
can burn any area of the body they contact; but they most
often contact and affect the skin, mouth, and eyes.
Generally speaking, alkali bums are the more serious
because these compounds penetruate deeper and cause
severe injury.

Strong chemicals bum rapidly; there is no time to waste.
The area of contact should be flushed at once with water.
Continue to flocd the area with water while removing all
contaminated clothing as necessary. The most effective
flooding is achieved under a large shower head. It may be
done effectively with a hose attached to a faucet, but the
force of the stream of water should be taken into
consideration if a hose is used. A hard blasr of water against
alrcady damaged skin could cause additional injury.

Electrical burns. Electrical burns may be more serious
then they seem at initial observation. In general, the
entrance wound is small, but the electric current
characteristically destroys a considerable volume of tissue
underneath what is an apparently small skin. wound.
Emergency care for electrical burns consists of covering the
burned site with a dry, sterile dressing and transporting the
patient to an emergency treatment facility. There are two
~ommon burns on the body; one at the point wheic the
ci tent entered the body and one at the point where it
: ited.

A major complication of electrical bumns is cardiac
arrest, either as cardiac standstill or, mere commonly, as
ventricular fibrillation. Fibrillation is an uncontrolled and
inerfective beating of the heart, wh. .h can be produced by a
sudden passage of an electric current through it. The local
injury in these burns is rarely of immediate concemn, but
respiratory and cardiac arrest are. Usually respiratory arrest
occurs first and, if not promptly treated, is rapidly Zollowed
by cardiac arrest. Attention to the patient with an electrical
burn must be directed to cexdiopulmonary resuscitation first
rather than to local care.

The extent of tissue damage, cutancous and .uscular,
from electrical burns may not be entirely apparent until
some time alter the burn has occurred. Characteristically,
the damaged tissue dies.

Radiation burns. Nuclear radiation and solar radiation
from the sun can both cause severe generalized burns.

Nuclear burns. The exposure of the whole body to a
certain level of nuclear radiation may be lethal. An
important point to remember is that when radiation injury
occurs simultaneously with a bum, implying that the patient
has been close enough to the firebali to have sustained
thermal as well as radiation injury, each injury tends to
make the other worse.

Solar burns. A solar bum (o1.'inary sunburn) can require
emergency care. First- and se-nid-degree burns ace easily
incurred when proper precaut..ns against overexposure to
the sun are nsglected. A person who has received sufficient
radiation from the sun to cause many large blist.s, in some
cases one large overall blister, has sustzined . »c>ond-
degree bumn of the surface of the body involved. This
person must be treated the same way as for any other
thermal bum of t; is extent and degree.

Heat exposure. People engaged in outdoor activities

may become victims of heat exposure. “his is particularly
true in warm climates, bright sun, or cases of extreme
physical exertion. Most people affected by heat exposure
are those who are not acclimated to the “eat or are not in
good physical condition.

Heat is generated through the normal metabolism of food
by the body. Vigorous exercise or labor creates more body
heat. The body reacts to keep the internal temperature
within the normal range by various mechanisms to lose
heat. One of these is sweating. Salt and water pass through
the sweat glands to the surface of the skin, where the water
evaporates. The process of evaporation absorbs heat,
thereby helping to cool the skin. Some of the salt is left on
the surface and must be washed off the next time the patient
bathes. Dilation of the skin capillaries also occurs in an
effort to bring the skin blood to the surface, where its heat
can be dissipated through radiation and convection, as well
as by sweating.

Three specific syndromes result from exposure to heat:

(1) Heat cramps are painful muscle spasms. These
contractions of the arms and legs following streauous
exercise are sometimes seen in people who are otherwise
healthy and in good condition. Heat cramps can occur
where the temperature is not particularly hot or the sun is
not particularly strong.

(2) Heat exhaustion (heat prostration or heat collapse) is

the most common illness caused by heat. These patients are
essentially in hypodermic shock. Heat exhaustion is
diagnosed by the signs of peripheral vascular collapse:
weakness, dizziness, loss of appetite, and nausea. The skin
is cold, clammy, and may appear gray. The body
temperature may be normal or even below normal. Heat
exhaustion characteristically occurs in spectators at outdoor
events in extremely hot, humid weather, who, without
realizing it, perspire profusely, loosing large quantities of
clectrolytes and water through the skin, without
replenishing their water intake.

(3) Heatstroke (sunstroke) is the leas¢ common but the
most serious form of heat exposure. Heatstroke occurs
when the body’s mechanisms for dissipating excess heat are
overwhelmed. The body temperature then rises rapidly, to
dangerous and, ultimately, fatal levels. Heatstroke can
occur in a vigorous athlete or laborer working hard in a hot
environment. The normal mechanisms of the body for
dissipating heat include sweating, dilation of the skin
capillaries, and respiration. In the exercising individual, the
major mechanism for dissipating heat is sweating. In
heatstroke, sweating ceases, so this mechanism for heat loss
by the body is no longer functioning. The heat then
continues to build up in the body through metabolic activity
to the point where body cells, particularly those of the
brain, are permanently damaged.

Treatment for heat exposure patients is as follows:

(1) Heat cramps—Rest, allowirg the patient to cool, and
giving water are usually all that is necessary.

(2) Heat exhaustion— These patients should be treated as
if they were in mild shock. The patient should be placed
supine, with the feet elevated, and taken out of the warm
environment. If conscious the patient should be given small
amount cf{ water.

(3) Heatstroke—The emergency cure of a patient with
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heatstroke is to decrease the body temperature as rapidly as
possible. This can be accomplished either by immersing the
patient in a tub of cold water, by covering the patient with
wet sheets or wet compresses and turning a fan on him or
her, or by sponging the body with cool water.

Exercises (024):

1. How are burn injuries specifically rated?

2. What is the most common type of burn?

3. Explain the rule of nine.

4. What is the treatment for first- or second-degree
burns?

5. How are chemical bums classified?

6. Why may electrical bums be more serious than they
seem at first observation?

7. What causes radiation burns?

8. Briefly describe the three specific syndromes resulting
from exposure to heat.

025. Associate five methods of heat loss from the body
and the steps taken to prevent cold injuries.

Cold Exposure. The lLuman body can only survive
within a very narrow temperature range. Human beings can
not survive long at body temperatures above 108° F or
below 80° F. Ordinarily, proper clothing allows people to
survive at temperatures well below 80° F, but, at
temperatures near freezing or below, significant cold
injuries can occur. Exposures to the cold can injure the
body surface, causing local tissue damage, or it can cause
profound generalized body cooling and, ultimately, death.
Cold injuries are caused by rapid loss of heat from the

body—either from a part of it, as when a hand touches a
frozei. piece of metal. or from the entire body, as when a
person is placed in a cold environment.

There are five major ways in which the body may lose
heat:

(1) Conduction. Conduction is the direct wransfer of heat
by contact from the body to a colder object, such as when
the warm hand touches a frozen piece of metal or comes in
direct contact with ice or snow. Heat is conducted directly
from the body to the external object.

(2) Convection. When heat is transferred through air
moving across the body surface to a cooler environment,
this is known as convection. A person wearing light,
summer clothing, standing outside when the temperatuie
drops suddenly, loses heat by convection.

(3) Evaporation. When water is transformed to vapor by
evaporation, it absorbs heat. A swimmer coming out of the
water feels a cold sensation because of the absorption of
body heat by the evaporation of the water. This is also the
mechamsm by which perspiration cools the body .

(4) Respiration. During respiration, or breathing, the
warmed air from the lungs is exhaled into the cold
atmosphere, thereby losing heat.

(5) Radiation. Radiation is loss of heat from the body in
still air, particularly from the uucovered head. Heat always
travels from a warmer to a cooler environment, even in
perfectly still air. A person standing still in a cold room
radiates heat.

Cold Injuries. Most injuries from cold are sharply
localized to the exposed parts of the body. They fail under
the general term of ‘‘frostbite.”’ Freezing temperatures
affect the cells in the body in a predictable fashion. The
cell, which is largely composed of water, freezes when it is
subjected to excessive cooling, and the resulting ice crystals
may destroy the cell. These injuries to different kinds and
locations of cells are essentially the same, varying only in
the degree and depth to which the tissue exposed has been
injured. The three most important factoss in determining the
severity of a local cold injury are: the duration of the
exposure, the temperature to which the skin was exposed,
and the wind velocity, or speed.

Freezing of a part of the body—frostbite—occurs when
the heat supply to that part of the body is insufficient to
counteract the heat loss. Predisposing factors to frostbite
include:

a. Inadequate insulation from cold and wind.

b. Restricted circulation because of tight clothing and
shoes, or because of underlying vascular disease.

c. Fatigue.

d. Poor nutrition.

e. The use of alcohol.

f. The response of the body to a lowering core
temperature by shunting blood, and therefore heat away
from the shell to maintain the core temperature.

Treatment of patients suffering from cold injuries varies
depending upon the area affected and the degree of cold the
area was subjected to. If a slight cold injury (frostnip) is
identified early, it can be reversed without tissue damage by
firm, steady pressure from a warm hand, blowing hot
breath, or holding frostnipped fingers against the body. The




area should not be rubbed. With superficial frostbite, the
patient should be taken out of the cold and the area
carefully, slowly rewarmed, as described for frostnip. With
deep frostbite, the patient should be transported to an

emergency treatment facility promptly. Treatment for deep
frostbite is immwdiate rewarming.

Exercises (025):

1. Match the method of heat loss listed in column A with
its correct description listed in column B.

Column A Column B
———(1) Radiation. s. The direct tramsfer of
———(2) Respiration. hest by comtact from
——1(3) Evaporation. the body 10 & colder
———(4) Convection. object.

———(5) Conduction. b. When heat is
transforred through sir
moving across the body
sufacs 0 & cooler
CRY NN

c. When war is
transforzaed 10 & vapor.

d. Wam air from the
lungs is exhaled imo
the cold stmosphere.

¢. Loss of hest from the
body in still alr,

2. What are the most important factors in determining the
severity of alocal cold injury?

3. What is the treatment for frostnip?

4. What is the treatment for superficial frostbite?

5. What is the treatment for deep frostbite?

3-4. Medical Aspects of Nuciesr, Biologioal, and
Chemical Warfare

Medical personnel must be prepared for rendering great
service to victims of nuclear, biological and chemical
warfare. This section concerns sheltering, casualties,
biological agents with protection and trestment, chemical
injuries, medical triage, triage categories, and
identification coding.

026. Describe medicai actions before and after a nuclear
attack.

Sheltering. In the event of a nuclear attack, medical
service personnel must move directly to predesignated
shelter areas. These areas are selected on the theory of nigh
survival rs:s of those sheltered. Medical personnel must
immediately form into preorganized teams having distinct
post attack functions. Post attack functions include the
monitoring of radiation levels, decontamination of
personnel, sorting of casualties, and treatment of the
casualties with high probability of survival. Medical facility
teams must attempt to repair and salvage any remaining part
of the medical facility and to protect it from radiation
contamination. In addition, reventive medicine teams must
take reasures to prevent epidemics.

With due waming, part or all of the medical resources
can be moved out of the medical facility to carry out the
medical mission at prepared sites or at locations that are
considered safer than the permanent medical facilities.
Some medical staffs are permitted to remain behind in
support of tactical operations.

Exercises (026):

1. List four duties that will be accomplished by medical
personnel after a nuclear attack.

2. Where must medicel personnel go immediately before
a nuclear attack?

3. If sufficient warning of a nuclear attack is available,
what must the medical facility do?

4. Which disaster team attempts to prevent epidemics?

027. Describe the casualties expected to result from a
nuciear weapon detonation.

Casualties. When a nuclear weapon is detonated, there
is an area surrounding ground zero in which the destruction
is s0 great that survival of inhabitants in conventional
structures is improbable. Nearly all houses are damaged
beyond repair due to blast and accompanying fires. Even
reinforced concrete and steel structures suffer damage.
Without protective measures, the casualties to the
inhabitants of this area are very high. Injuries that are
expected from ground zero are both numerous and severe.
Radistion poisoning, burns, wounds of all types and
severity are to be expecied. As the distance from ground
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zero increases, the number and severity of injuries
decrease. It is obvious that all types and degrees of wounds,
burns. and radiation exposure are encountered.

Exercises (027):

1. What types of injuries are expected to occur if a
nuclear weapon is detonated?

2. Where do most casualties from a nuclear explosion
occur?

028. Specify the general characteristics of viological
agents.

General Characteristics of Biological Agents. Most
biological agents have characteristics not possessed by
other weapons. Identification of micro-organisms is
difficult and slow because their presence carnot be detected
by the unaided senses. They usually have a delayed action
effect. Often days must elapse between the time the target
is exposed to an agent and the time the first symptoms
appear. Some coatagious pathogens spread from individual
to individual; therefore, personnel not in the ares of attack
could become casualties. The activity of a biological agent
is strictly limited by its ability to survive dissemination and
to maintain its virulence under exposure to the environment
(air, light, heat, cold, dryness) after dissemination.

Exercises (028):

1. List four characteristics applicable to biolog.cal
agents.

2. Why is identification of biological agents difficult?

3. The survival of a biological agent is affected by what
factors?

029. Specify basic protection and treatment for
biological agents.

Protection and Treatment. The principal portals of
entry for micro-organisms into human beings are through
abrasions of the skin; through the mucous membranes of the

respiratory system or gastrointestinal and genitourinary
tracts; and through the eyes.

Protection from biological agents rests mainly with each
individual. Good personal hygicne protects you and ,'our
associates by reducing the spread of discase. Keeping the
body and clothing clean is a simple and effective method of
reducang the number of disease agents that can enter the
human body.

Basic treatment for biological agent contamination
consists of removing all clothing and complete cleansing of
the body. This is done at a designated point at the
decontamination station of a medical facility.

There are numerous biological agents that can harm
human beings. The basic treatment is only the beginning of
the treatment stage. Competent medical diagnosis and
treatment rests with the professional treatment section after
the patient has been decontaminated.

Exercises (029):

1. How can an individual protect kimself or herself from
biological agents?

2. How can biclogical agents enter the body?

3. What is the basic
contamination?

treatment for biological

030. Specify the effects chemical injuries have on the

body, the treatment to be given, and certain
steps to be taken to counteract the presence of chemical
agents.

Chemical Injuries. Iniuries may result from the use of
various chemical warfare agents that have damaging effects
on different parts of the body. Some may cause burning and
Slistering of the skin or eye irritation. Others affect the
nervous systsm when they are inhaled. Symptoms can
range from mild headaches, coughing, and blurred vision to
laryngeal spasm, convulsions, and coma. Except for eye
irrigation and the cleansing and dressing of blisters, there is
very little that can be done for these patients in surgery.
Bandages are not placed over the eyes following
contamination with chemicals, even though some of these
patients may require c surgery at a later date.

There are fow safety guidelines that apply in chemical
warfare. Evan though thess measures are not of a surgical

with which they are instituted,
a. A field protective mask should be applied as soon as
chemical agents are deiected.
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b. When the air is free of chemical agents. the airway
should be cleared by forced deep breathing.

¢. Artificial respiration and intramuscular atropine can
be used to counteract systemic effects of some chemical
agents (when a nerve agent has been used. the specific type
must be identified, or a patient may be adversely affected
by the use of atropine).

d. Contaminated clothing and masks should be removed
before the patient is moved indoors.

e. Eyes and skin must be washed as soon as possible.

f. Personnel who care for chemical casualties in forward
arcas should wear protective masks, gloves, and clothing.

& Patients should be removed as soon as possible to
uncontaminated areas for continued treatment.

Exercises (030):

I. Name three areas of the body that are highly
susceptible to chemical injuries.

2. What symptoms often result when chemical agents are
inhaled?

3. What limited procedures are accomplished for
superficial chemical injuries?

4. How can the systemic effects of chemical agents be
counteracted?

5. How do you protect yourself when working with
patients in an area where chemical agents have been
used?

031. Associate combat wounds and conditions with the
correct medical triane category into which each patient
is placed.

Medical Triage. Natural or human-induced disasters
almost always produce mass casualties. The type and
severity of injuries is dependent upon the kind of disaster.
When there is a need for orderly sorting of casualties,
medical triage fills this need. Medical triage is the
continuing process of classifying and reclassifying the sick
and injured according to the urgency and types of
conditions presented. It is a system that ensures that the
greatest good can be rendered to t*~ greatest number of
individuals, in the shortest time, within the means
available,
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Considerations in iriage operations. Eftective triage 15
the key to optimum use of available medical resources.
Each medical person triaging casualties should consider the
following factors when determining priority for treatment,
transportation, and destination of casualties.

a. Capacity and capability of the supporting medical
facility.

b. Capacities, capabilities. and locations of other
medical treatment facilities.

¢. Type and length of treatment procedure each casualty
requires as well as the amount and length of postoperative
care and chances for recovery.

d. Effect of delayed treatment on each casualty.

e. Effect that treatment or transportation of one casualty
can have on other casualties.

Triage Categories. All patients are classified into one of
the following categories: minimal; expectant; delayed; or
immediate. When a paiient is placed in any of these
categories, their condition is always subject to change. For
ease of remembering, the term *‘medic’’ may be helpful
(minimal, expectant, delayed, immediate, changing).

Minimal—Those with minor injuries who require some
attention, but whose injuries are so slight that they do not
usually need a physician. Minor abrasions, lacerations,
mild anxiety states, simple fractures of small bones,
superficial bums, or partial thickness burns of less than 15
percent of the body are examples of this type of injury.
These casualties can be retumned promptly to duty. Some
personnel with minimal injuries may require little or no
medirzl care, but cannot be retumed to duty because they
are not self-sufficient. Examples include tem
blindness, moderate anxiety states, and buns of the hands
or feet. These conditions are such that they may not require
transportation to a medical facility; units or individuals can
provide temporary care for them.

Expectant—Those who are hopelessly injured or who
require obviously inordinate amounts of medical treatment
at the expense of other patients. Examples include
extensive head injury with brain involvement or very
extensive bumns. This category is normally not used in a
peacetime disaster unless the facility is totally overwhelmed
with casualties.

Delayed—Patients whose injuries do not jeopardize life
if definitive treatment is delayed, although recovery may
take longer than if prompt care had been given. The injuries
require professional medical care, but arc such that
immediate transportation to a medical facility is not
imperative. Examples include closed fractures of long
bones and moderate lacerations without hemorrhaging.

Immediate—Those whose injuries demand immediate
medical and/or surgical attention to save their lives. Rapid
treatment is imperative as long as the patient remains in this
category. For many of these injuries, simple treatment is
lifesaving; ¢.g., stopping arterial bleeding, providing ar
airway, treating a sucking chest wound, and minimizing
shock. Some injuries are an immediate threat to life but
require prolonged or complicated treatment. Extensive
bumns, evisceration and critical central nervous system
injuries are examples where the chance for survival is
guarded even with optimal treatment. If, after emergency




medical

treatment, the patient’s category changes,
transportation or further treatment may be delayed if the
situation dictates.

Changing. This is not a triage category, but serves as a
reminder that conditions of patients change, either as a
result of treatment or due to progression of the injury or
disease. Therefore, medical personnel should be aware that
triage is dynamic and patients must be continually classified
as deemed necessary.

Identification Coding. The triage officer examines all
casualties and classifies them according to the triage
categories. The categories must be readily identifiable. For
this reason, a color coded system is often used, and colored
clothespins or other markers are placed on litters or
clothing. The following colors are used for standardization:

® Minimal — Green

® Expectant — Biue

® Delayed — Yellow

® Immediate — Red

This allows follow-on medical personnel to recognize
patients who should be retriaged first, and it also permits
medical personnel to refer to ‘‘colors’’ rather than
categories in discussing patient priorities.

Exercises (031):

1. Match the term in column B to the correct statements
in column A. Use each term once, more than once, or

not at all.
Column A Column B
— () Shght injurics a. Medical triage.
that usually do b. Minimal.
not require a c. Delayed.
physician. d Expoctant.
————(2) Injuries that e. Immediste.
demand medical f. Changing.
or surgical
attention to save a
, life
——(3) Injuries that do
not jeopardize life
if definitive
treatment is
postponed.
—(4) Those who are

hopelessly injured
and whose

treatment  would

be at the expense
of other patients.
———(5) Classifying and
reclassifying  of
the sick and
njured.
———(6) Not a triage
category, but
serves a3 A
reminder of
changing
conditions.
——(7) Coded green.
————(8) Coded blue.
————(9) Coded yellow.
———(10) Coded red.
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3-5. Ground Crew Ensemble and Fleld Assembly

During a chemical warfare situation, 1t is necessary to
protect oneself from toxic chemicals. The current approved
method of protection is the ground crew ensemble. This
section covers limitations and components of the ground
crew ensemble and essential components of the USAF
minor surgery field assembly.

032. Specify the parts of the ground crew ensemble and
its limitations.

Ground Crew Ensemble. The ground crew ensemble is
designed to provide chemical defense body protection to
Air Force ground support personnel working in a toxic
environment.

The ground crew ensemble consists of a two-piece
overgarment consisting of a coat (blouse) and a pair of
trousers with fly front (pants), overboot, gloves, mask, and
hood (see fig. 3-7 and 3-8). It is packaged in a sealed,
vapor-barrier bag which provides protection against the
clements. The bag includes wearing instructions. The
ground crew ensemble has an outer layer of nylon and
treated cotton to shed droplets of moisture. The inner layer
is made of charcoal impregnated polyurethane foam which
provides protection against vapors, acrosols, and small
droplets of nerve and blister agents. The ensemble is
intended for wear over the duty uniform, but in high
temperatures it may be worn directly over underwear. The
overgarment is designed to be decontaminated or
reimpregnated for reuse.

Limitations. Some of the present limitations of the
ground crew ensemble are that it is a physiological heat
burden, is not POL (petroleum, oil, lubricant) msistant, not
flame resistant, does not afford protection from gamma
radiation, replacements are required when it becomes
heavily contamin:ted, can be laundered for training
purposes only, has a potential for static electric
charge/discharge, and has a shelf life of 5 years.

Components. The ground crew ensemble consists of:

a. Overgarment. The overgarment is a two-piece
permeable suit (pants and blouse). The blouse has elastic
cuffs, a zipper frontal opening, and snaps front and rear.
The pants attach at the waist and ankles via zippers and
snaps. The three snaps located at the back of the garment
are to prevent separation of the pants and blouse during
extreme bending positions.

b. Glove set. The glove set is a double set of gloves. The
outer glove is butyl rubber, and the i ner glove is of thin
cotton to absorb moisture and allow more freedom of
movement.

c. Overboot. The overboot is made of black butyl
rubber. It is universal size, can fit either foot and is attached
over normal footwear.

d. Mask and hood. The M17-series mask is worn for the
protection of the respiratory tract against chemical agents.
The M6 hood is designed to fit over the M17-series masks
and provides protection to the head, neck, and shoulders.




Figure 3-7. Ground crew ensemble top.

Exercises (032):

l. Describe the overgarment of the ground crew
ensemble.

2. How many gloves are in a ground crew ensemble?

3. What is the shelf life of the ensemble?

List four limitaiions of the ground crew ensemble.

Describe the composivuon (what 1t is made of) of the
ensemble.
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033. Identify basic components of the USAF Miror
Surgery Field Assembly.

The USAF Minor Surgery Field As:smbly. The USAF
Minor Surgery Field Assembly was developed by the USAF
Dental Investigation Services (DIS), USAF School of
Acrospace Medicine, to meet the needs of the medical
readiness mission. The concept of operation is to (1)
establish airways and stabilize respiration; (2) control
hemorrhage; (3) care for minor injuries so the patient can
return to duty (including emergency dental treatment
necessary to retumn the patient to duty); and (4) prepare for
evacuation of those patients requiring treatment at the next
echelon of care.

Comprehensive, definitive dental treatment is not
programmed for field operations; only emergency dental
care is planned, freeing the dental provider for more urgent
treatment of general casualties. The USAF Minor Surgery
Field Assembly was developed with this concept of
operation: in mind. It is primarily intended to be used for life
support by dentists, physicians, and nurses. Secondarily it
is used for dental treatment.

The USAF Minor Surgery Field Assembly (see fig. 3-9)
is composed of four major components: (1) platform/chair,
(2) light, (3) vacuum system, and (4) operating unit. The
assembly is packed for storage and transport in two crates

Figure 3-8. Ground crew ensembie bottom.
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constructed of wood with carrying handles. The larger crate
contains the platform/chair and two operating stools. The
smaller crate contains the operating light, vacuum svez.u,
operating unit, detachable air-powered instru~.cnts, and
supporting framework. A brief descriptior of the major
components follows.

Platform/chair. The platform/chair is designed to
provide a stable adjustable platform for litter-bome and
ambulatory patients. To ensure indefinite storage and
service life, no hydraulic or compressed gas cylinders are
used. Height adjustment and seat-back tilt are accomplished
by a side-mounted handcrank and a mechanical, spring-
loaded friction lever on the seat-back support. The
handcrank raises and lowers the platform/chair height. The
seat with the backrest fully reclined, the horizontal attitude
of the patient, whether litter-bone or ambulatory, is a
Trendelenberg position. The platform/chair is furnished
with height-adjustable armrests, equipped with Velcro-
retained straps for support needed during the administration
of IV flvids.

Figure 3-9. USAF Minor Surgery Field Assembly.

© controls,

Operuting stools. The opcrating stools contained with
the platform/chair are heavy-duty, dental-laboratory-style
mobile chairs. The stool is equipped with swivel castors,
swivel seat, and vertical height adjustment. Some versions
of these stools may have a foot ring attached to the top of
the base legs.

Operating light. The operating light is a commercially
available Pelton and Crane Light Fantastic 1. The
commercial product has been modified by the addition of
dual duplex (electrical) receptacles on top of the
transformer housing of the light arm. These receptacles are
powered by the power supply cable from the utility center to
the operating light transforiner. The light arm allows the
light to cover any operation sight presented by a seated,
prone, or litter-borne patient. Supg'emental-task lighting is
also provided by a pair of adjustable lights.

Vacuum system. The vacuum system assembly is a
modification of the commercially available A-DEC Air
Vacuum System. It is attached to the framework post with a
C-clamp-type attachment allowing the system to be
installed at any point along the post without disturbing other
post-supported components.

unit. The operating unit is a standard
commercially available A-DEC 4213 Mini-Trol
handpiece-control system for manual control of three
dynamic instruments. The instrument holders are bar
mounted across the front of the control enclosure. They are
adjustable for vertical tilt and unlimited horizontal position
within the scope of the mounting bar (see fig. 3-10).

Adjustments for drive air, coolant air, and coolant water
are located on the unit faceplate. All on-off volume
except those for the drive-air-pressure
adjustments, are equipped with dials or toggle handles. The
handpiece, or dynamic instrument, selection mode for the
unit is manually adjusted by the rotary switch located on the
right-hand end of the unit faceplate. An A-DEC 3-way
(air-water-spray) syringe is supplied and is located 01 the
mounting bar. All these instruments and the syringe can be
field-repositioned to suit the operator, and they are
equipped with coiled delivery hoses.

The foot control for the dynamic instruments is the

‘ standard wet-dry disk type, with foot-operated toggle

switch for on-off control of coolant water to the dynamic
instruments. This switch precludes the control in the unit
faceplate to prevent breaking the sterile procedure during
operation.

The USAF Minor Surgery Field Assembly was
developed to meet the needs of the medical readiness
mission. Someday, as a dental assistant, you may be called
upon to aid in the assembly, operation and disassembly of
‘the unit. Step-by-step instructions are included with each
unit. Any further information you require on the assembly
can be obtained by contacting the USAF Dental
Investigation Service, whose address is the USAF School of
Acrospace Medicine, Acrospace Medical Division, Brooks
Air Force Base, Texas 78235.
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Figure 3-10. Operation unit.

Exercises (033):

1. What is the operational concept of the USAF Minor
Surgery Field Assembly?

2. Why was the USAF Minor Surgery Field Assembly
Developed?

3. What are the major components of the assembly?




CHAPTERA4

Air Force Occupational Safety and Health

YOUR CONTINUED safety and health is vitally important
to the Air Force. Approximately 88 percent of all accidents
are caused by the unsafe acts of people. An additional 10
percent result from unsafe conditions that are allowed to
exist after they have been identified. Together with
accidents, avoidable illness due to faulty, incomplete, or
misunderstood infectious disease control practices cost the
Air Force n. llions of dollars in lost time and medical
expenses each year. This ¢ is concerned with the Air
Force Occupational Safety and Health (AFOSH) program,
general clinical work-safety principles, safety hazards that
are specific to dental clinic methods and procedures, clean
up and/or disposal of potendally hazardous or toxic
materials, asepsis, and accident reporting procedures.

4-1. The Alr Force Safety and Health Program

This section covers some of the things you’ll need to
know in order to help make your dental clinic a safe and
hea! “:ful working environment for all concerned. We begin
by looking at the Air Force Occupational Safety and Health
(AFOSH) Program, with its offices of primary
responsibilities, local responsibility, and surveys and
inspections.

034. Identify the origin of Air Force Occupational Safety
and Health (AFOSH) standards, to include the OPRs
and suthorities responsible for implementation.

Alr Force Occupational Safety and Health. The
Occripational Safety and Health Act (OSHAct) of 28 April
1971 directs the Department of Labor to develop and
en‘orce stsndards to ensure safe and healthful working
conditions tor all employces in the private sector of the
American work force. Sestion 19 of OSHAct directs federal
agencies to lave and use coraprehensive occupational
safety and health progcams that ire consistent with those
areas in the OSHAG! that apply to the civilian work force;
AFR 8-14, Air Force Occupatioral Safe:y and Health
(AFOSH) Standards, prescribe the condiiions and methods
necessary to provide a safe and healthful working
environment for Air Force members.

Offices of Primary esponsibility. The Office of the
Inspector General (IG), HQ USAF, is the OPR for the
safety aspect of AFOSH, and the Office of the Surgeon
General (SG), HQ USAF, is responsible for health.

Local responsibilities. Locally, unit commanders,
functional managers, and supervisors implement
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occupational safety, health, fire, and accident programs in
their areas of responsibility.

Surveys and inspections. Wing, group, and installaiion
authorities conduct occupational safety, health, fire, and
accident surveys and inspections in all workplaces at least
once a year, and in high-hazard workplaces af least twice a
year. These inspections and surveys may be cc aducted with
or without prior notice.

Exercises (034):

1. What do the letters AFOSH stand for?

2. What personnel have the local responsibilities for
implementing occupational safety, health, fire, and

accident programs?

3. How often should your workplace be inspected?

4-2. General Safety Principles

While it is difficult to prevent all snistakes, those that
lead to loss of limb or loss of life must be prevented. For
this reason, the following nine principles of safety,
beginning with preoperational training and ending with
preoperative planning, are designed to alert you to safety
consciousness.

035. Clarify how your become familiar with new
equipment without relying solely on your supervisor.

Preoperational Training. Naturally, you must know
the proper way to operate equipment if you are to do it
safely. Preoperational training is the training you should
receive before operating equipment. You are taught this
cither in a formal technical course or by your supervisor in
on-the-job Laining—perhaps both, as time goes on.

Preoperational training is especially important if you
acquire new equipment. Don’t assume that because you are
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a skiller! operator of the old equipment, you can operate the
new equipment equally safely and well. Since such things
as operating speeds, operating controls, and guards may
differ, you must read the operating instructions for the new
equipment very carefully. This first principle of safety
demands that you know your equipment and know how to
operate it safely. Be sure to ask your supervisor for
instructions and read the operating instructions before you
operate any new or unfamiliar equipment.

Exercises (035):

1. Who teaches the training you should receive before
Yyou operate equipment?

2. Whatis the first principle of safety regarding the use of
cither new or familiar equipment?

3. What is an altemate way for you to familiarize
yourself with new equipment other than by relying
solely on your supervisor?

ox.nmmmm-nmnmm

explain who has the primary responsibility f
peﬂwmh:anfuyeheckdwumn:
area.

Discipline. The second major principle of safety is
discipline. Self-discipline is best. Primarily, self-discipline
means that you are thinking for yourself. On the other hand,
ouuldedinclplinemmdmmouolnhdolum
thinking for you. So, for our purposes, the meaning of good
discipline is self-discipline.

To'illustrate the point of self-discipline, lot’s consider
clectrically powered equipment. In any
supervisor and his or her personne
electrically powered equipment for frayed
connections, and proper grounding, has
responsibility for checking the equipment you
clinic? The answer, of course, is you. This is
supervisor simply cannot check all equipment
before it is used. , yOu must
discipli=s in this area unless you wish to risk your
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Exerclses (036):

1. What is meant by the term **discipline’’ as it relates to
safety in the dental clinic?

2. Who has the primary responsibility for performing a
safety check of equipment in your work area?

037. Clarify the general safety principle of alertness.

Alertness. A third principle of safety is alertness.
Constant alertness is a prime prerequisite in avoiding
accidents.

Fundamentally, alertness means paying attention to what
you're doing, not just now and then, but all the time.
Unless you pay close attention, you may do something
wrong, resulting in an accident.

The principal enemies of alertness are external and
internal distractions. These are distractions thut occur
outside and inside of you, cither mentally or physicaily.
Youmustdoyombectwkeepﬁombeingtidemckedby
every distraction that comes your way.

Exercises (037);

Identify eack true statement and explain why the others are
false.

~—{(1) Alertness is of minor importance in avoiding
accidents.

———(2) The principal enemies of alertness are external
and internal distractions.




Still another unsafe practice it using an instrument for a
purpose other than that for which it was designed. For
example, it is unsafe to use a dental chisel as a screwdriver.
Its cutting edge is likely to slip off the screw and lacerate
some part of your body. fou may also ruin the chisel in the
process.

The way you use knives can be unsafe. It is potentially
unsafe, for example, to cut toward yourself. A slight slip
may cause you tc cut yourself severely. Always cut away
from yourself after making sure that no one else is in the

cutting path.

Exercises (038):

1. Match each safe or unsafe practice listed in column A
wi-* an action in column B.

Column A

—— (1) Cut away from
yourself and
others. .

—1(2) Bend your back instruments for approved
but not your legs.

(3) Get a good grip d.
on the top of the ¢
object; lift
suddenly, with
the back serving
as a fulcrum.

(4) Use a handy
dental chisel to
loosen a screw.

——(5) Performng a task

30 rapidly that a
mistake in
judgement
occurs.

——(6) Lift with your

legs, not your
back.

—(7) Work st 2

moderate
consistent rate.

——(8) Keep the cutting

edge toward you.

:
|

039, Identify the genera) safety principles of mental snd
physical fitness.

Moental and Physical Fitness, Maintaining mental and
physical fitness is the fifth principle involved in avoiding
accidents and promoting safety on the job.

Mental fitness. The mental fitness aspect of safety is
complex, to say the least. Much has been written about the
subject, and there are many different views sbout it.
Generally speaking, mental fitness may be approached in
the same way as physical fitness. Your physical body needs
proper nutrition, exercise, and rest, and so does your brain.
Make sure that you use cnly properly prescribed drugs, and
get appropriate exercise and rest.

3
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Physical fitness. Just as impaired mental fitness can
result in accidents, so can impaired physical fitness. Get
plenty of rest before each day’s work, cat balanced meals,
and participate routinely in a physical exercise program.
Faulty sight or hearing is a prime cause of accidents. If you
notice blurred vision or a decrease in hearing, arrange for a
medical appointment. Do all you can to stay as healthy as
possible. This helps reduce the probability of an accident as
a result of physical deficiencies. It also relieves you of
worries about your physical ccndition. Worrying can
decrease alertness and rause accidents.

Exercises (039):

Identify each true statement and explain why the others are
false.

Poor mental fitness and poor physical fitness
are NEVER causes of accidents.

— L

_____2. Mental fitness includes using only prescribed
drugs and getting appropriate exercise and rest.
___3. Staying as healthy as possible reduces mental

worrie: that could cause accidents.

040, Clarify what you can do to avoid common physical
hazards associated with dental clinic work.

Hazard Avoidance. The sixth major safety principle is
to recognize physical hazards that exist in the dental clinic
and then take the necessary steps to eliminate, reduce, or
avoid them.

Equipment and instrument hazards, Among the more
obvious physical hazards you may expect to encounter in
the dental clinic are the dangers imposed by the moving
parts of equipment and the hazards associated with the use
of dental instrumenta. Proper handling and precautions on
your part can climinate or reduce an;’ hazards involved.
Most obvious dental equipment hazards can be dealt with
by making maximum use of proper operational procedures.

Fire hazards. A major physical hazard is a fire. Three
clements are necessary in order for fire, the chemical
reaction of combustion, to take place. The elements are
fuel, oxygen, and heat. Before you can have a fire, you
must have fuel. In order for combustior to occur, sufficient
oxygen must be present. However, fuel and oxygen alone
are not enough, The third element requirament is heat.
Therefore, with fuel that is hot ensugh, together with
sufficient oxygen, combustion, or fire, does occur,

To preven. a fire in the clinic, control flame sources such
as torches *ud bumers; do not use flameable materials




around fire or heat sources; and ensure all gas hoses,
valves, and connections do not leak and are in good
working order.

The secret of extinguishing a fire is to remove anv ozne of
the three elements necessary for combustion. Better stll,
keep all three of these elements from getting together
simultancously, except when necessary, and you will
prevent an accidental fire frorm startig.

Exercises (040):

1. What can you do to reduce injuries due to physical
hazards that ate common in the dertal clinic work
environment?

2. What can you do to reduce or eliminate the hazards
associated with equipment and instrurr=nts?

3. What can you do to guard against accidental fires in
the dental clinic?

041. Specify how lax equipment maintrnance can result
in safety hazards.

“roper Equipment Maintenance. Tne seventh major
prirciple of safety is to keep machines and equipment 1n
good operating condition. If any machine is not in good
condition, one or hoth of the following situations may
occur: (1) loss of job efficiency, since you won’t be able to
turn out as muck work; or (2) a safety hazard.

Regardless of the type of .quipment that you may be
operating, watch out for any *‘play”’ that may result from
such conditions as loose nuts, worn parts, or working parts
getting out of adjustment. Any of these conditions can
cause ‘‘play’’ to develop, and this could become a safety
hazard (because of parts falling off, for instance).

If you’re using any kind of cutting instrument, the cutting
edges should be sharp. Any cutting edge that is dull may
8i:p o1 break and cause aa injury.

On electrically operated machines, iwitches must be in
good condition. A defective switch raight be an electrical
hazard resulting in a shock, or it might keep you from
stopping a machine when you want it stopped, thus causing
an ixccident.

Before operating any machine or piece of equipment,
become thoroughly familiar with s parts and familiarize
yourself with the safety hazards that may develop as a resul*
of defective or womn parts. Know what hazards to look for
and look for them before and after each use.

Exerclses (041):

Identify each true statement cnd exjdain why the others are
false.

A sharp cutiing edge on an instrument is more
likely to slip and cause an injury than a dull
edge.

“Play”" caused by loose nuts (or by worn o;
out-of-adjustment parts; can cause a piece of
equipment to become a safety liazard.

042. Identify how the working environmen: in the clinic
can influence job-related safety hazards.

Safety-Oriented Environment. The eighth major
principle of safety is that the working environment should
be conducive to safety. Your immediate surroundings
(environment) can help or hinder you from a safety
standpoint. Under the topics of physical fitness and physical

hazards, we have presented several elements of the total
environment. Good uousekeeping in the workplace is
another element you need to be aware of,

If floors or countertops are cluttered with instrvments and
debris, the chances of an accident occurring are increased.
It is important to keep floors and countertops clean from
such matter as oil, grease, paints, chemicals, and anything
else that may pose a safety hazard. You should also keep
hand instruments and other equipment clean. Jf these items
are greasy, they may .lip and cause an injury or accident.
Aside from keeping items clean, good housekeeping means
keeping instruments, materials, and other equipment you
use properly stored and in good (working condition) order.
A working environment that is clutiered with instruments,
debris, and materials poses a safety hazard that is casily
avoided with proper care and housekeeping techniques.

The layout of equipment is another important safety
factor. Equipment should be positioned so that you will
have sufficient space to handle the materials ycu’re
working on without creating a hazard to yourself or others.

Exercises (042);

1. Match each condition listed in column A with the
appropriate reference listed in column B,

Column A Column B

e —{(1) Floors and a. Good housckeeping
countertops b Layout of equipment not
cluttered with directy involving
waste. nousekeeping.

~ ——(2) Keep floor and ¢. An undesirable ¢ »ndstion
countertops  free
of oil, chemicals,
or other debris.

——(3) Keep hang
instruments  or
equipment clean,
properly  stored,
sad  in  good
working order.
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Column A Column B

(4) Position

equipment so that

you have

sufficient

working  space

without creating

hazards.

e (5) Position
equipment so that
you can be alert to
what 18 happening
around you.

043. Distinguish between preoperation pianning and
safety instructions.

Preoperational Planning. The ninth and last principle
we cover is planning. Proper planning must precede
cperation. No matter what Y ou are getting ready to do, you
should think about it and pian your activity properly so that
you can obsere necessary safety precautions. The amount
of advzace planning you do depends on the nature of the
task. Some jobs require more advance planning than others.
All jobs, however, regardless of their relative size, require
at least some preplanning.

The most in.portant thing to bear in mind when planning
to start a job is to check any pertinent safety instructions.
These instructions may concern the materials you work
with, protective clothing, or the type of equipment that you
v.e. Be sure to study safety wstructions carefully,
especially if the job or equipment is new to you. As you
begin each day’s wurk, even on comparatively simple tasks
that you are familiar with, it’s a good idea to plan ahead to
casure that all necessary safety principles are observed. If
protective clothing, saiety glasses, and other protective
items are called for, are they available to you? In brief, is
everything *‘shipshape’’ for the day’s work?

Whatever the job is you are assigned to, look for the nine
principles of safeiy vou have just studied. If you are safety
conscious, you'll find them. Remember, **7 ¢ life you save
may be ycur own.’’

Exercises (043):

1. What is the most important thing to bear in mind when
planning to start a job?

2. Before you begin z job, you should check pertinent
safety instructions. What can these instructions deal
with?
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4-3. Job Safety in the Dental Clinic

This section is concerned with job safety, particularly
associated with materials such as mercury, together with
infection and bumns. We also cover what constitutes
reportable and nonreportable mishags.

044. Identify mercury harards ana necessary safety
precautions within the dencal environment.

Mercury. Mercury is a liquid at room temperature.
Increased heat causes it to change to vapor. Because
mercury is not readily absorbed in the liguid state, the main
potential hazurd is in the form of mercury vapor. Mercury
toxication is encountered by dental personnel primarily
from two sources: direct absorption into the tissues through
contact or handling of mercury ar 1 mercury-containing
compounds or through inhalation of vapors that are emitted
through a volatilization of mercury and mercury-containing
substances.

Mercury contamination in the dental clinic is not always
associated with noticeable gross spills. Over a period of
tite, as a result of continuous small leaks or spills that go
unobserved, an accumulation of contaminating mercury can
reach unsafe levels. Spills and vapors must be kept at a
minimum. This requires that specific rules be followed.

Ensure mercury or amalgam is not heated or stored near
heat sources. Heat causes the mercury to vaporize.
Grinding or polishing amalgam creates heat as a result of
friction, which in tan produces mercury vapors that are
casily inhaled by the dentist, assistant, and patient. To
avoid concentrations of mercury vapor during these
procedures, use wa'er spray as a coolant/flush, while
simultaneously providing evacuation with the high volume
evacuator. In addition to removing the water used as a
coolant/flush, the high volume evacuator will remove large
amounts of contaminated air from the working area. .

Dental amalgam should be prepared over a large lipped
receptacle such as a stainless steel or plastic tray or a
cabinet well deep erough to contain any spiliage. The
7eceptacle should be impervious to mercury aud should be
cleaned each day to prevent an accumuletion of mercury
and subsequent vapors.

Mercury spills must be clcaned immediately utilizing the
latest directions and techniques available. AFR 162-1,
Management and Administration of USAF Activities, along
with the Dental Investigation Service at Brooks AFB,
Texas, provide information on cleaning techniques. You
should become familiar with your clinics local policies and
always notify your superviscr or NCOIC of any mercury
spills as soon as possible.

If available, precap.ulated amalgam should be used. The
chance of mexcury spills is virtually eliminated and vapors
are redaced during trituratic  © precapsulated amalgam is
not available at vour clinic then use a minimal mercury
technique, winich uses only the amount of mercury
necessary 10 provide a proper mix of amalgam. Capsules in
which amalgam is mixed require frequent inspection. Edges
of the capsule *hat fit together should be free of any scrap
am..gam that has lodged there from previous mixes. This
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slight buildup of amalgam may prevent the capsule from
closing properly. To check a capsule for leakage, place ..
drop of mercury in the capsule, close the capsule and wrap a
piece of autoclave tape or masking tape around the seam.
Place the capsule in the amalgamator and run it through a
cycle. After the cycle is complete, remove the tape from the
capsule and inspect the tape for mercury, especially the area
that covered the seam. A leaking capsule readily reveals
itself through this test procedure. Any capsule that leaks
must be disposed of immediately. Follow your clinic’s local
policy on disposing of capsules.

Checking for leaks is not limited to capsules but must
include the mercury dispenser too. If you notice small drops
of mercury laying around your amalgam storage or
preparation area, the culprit may be the mercury dispenser.
Investigate all of the dispensers’ seams for evidence of
mercury. While holding the dispenser over the preparation
area, gently tap the dispenser with a wooden pencil and
watch for mercury falling from the dispenser and check ths
seams again for any mercury. Of course, repair or replace
any dispenser that jeaks.

It is especialy important to remember to close the
amalgam capsule immediately after removing the amalgam
mass. The capsule contains a lhigh concentration of vapors
from the freshly mixed amalgam. If the capsule is left open,
the vapors escape and contaminate the air we breathe.

Mercury and amalgam continually give off vapor.
Mercury should be stored in unbreakable, tightly sealed
containers. Scrap amulgam is stored under X-ray fixer,
water or another recognized suppressant (e.g. Hgx, NSN
6850-00-495-5506) in a tightly closed plastic container.

The rules that have been set forth are there for your
protection. If dental personnel follow the rules,
contamination of the environment and especially of
personnel is kept to minimum standards.

Exercises (044):

1. Mercury is in what state at room temperature and what
causes it to change to a vapor?

2. What is the main potential hazard from mercury and
how does it aifect dextal personnel?

3. List two ways mercury contamination can occur in the
acatal clinic.

4. What precautions should be taken when grinding or
polishing amalgam?

5. Describe the type of receptacle used when preparing
dental amalgam and explain why this type is used.

6. What, if any, advantage does precapsulated amalgam
have over the minimal mercury technique of amalgam
preparation?

7. How should mercury and scrap amalgam be stored?

045. Distinguish the hazards of transmitting infection
and the steps t control microbial activity.

Infection. The prevention of infectious discase
transmission is one of the most important duties of the
dental assistant. Itis vital that the dental treatment room be
neat and clean as possible. All materials and instruments
used during patient contact should be prepared and handled
8o that they do not transfer diseases. All objects touched or
handled during patient treatment should be wiped with
disinfectant after each patient visit.

Personal contact is « mode of infection transmission all
dental personnel should be especially aware of. Infectious
diseaser such as tuberculosis, serum hepatitis, and venereal
diseases may be present in the patients mouth. Cuts or any
open arcas on fingers or hands should be covered by either
finger cots or rubber gloves while working on patients.

A hazard for the dental operator and the assistant is that
ofinhﬂingdnmistofbncteﬁnmddebristhumybe
produced by high-speed handpieces with water sprays. Face
masks offer you a degree of protection from transmission of
diseases by droplets. Germs are spread as people breathe,
cough, sneeze, or talk. Colds, flu, and tuberculosis are a
few of the illnesses that may be prevented by wearing a face
mask. It would be a good safety habit to wear a face mask
anytime you are working around a patient.

ZBye infections, or even loss of an eye, may be avoided by
woaring safety glasses. Bacteria and viruses transmitted by
droplets of moisture can enter into the eye in a number of
ways. AFR .62-1 states the wearing of protective
cyeglasses is a must for both patients and dental staff during
patient treatment. Safety glasses also afford protection from
projectiles or debris generated by scaling, cutting, or
polishing procedures. If you do not have a pair of well-
fitting safety glasses, it is your responsibility to procure a
set. If you are unsure of the correct procedures to obtain
safety glasses, see your supervisor for instructions.
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Exercises (048):

1. What is one of the dental assistants mest important
duties and what should be accomplished after each
patient visit?

2. What hazard for dental personnel may result from the
use of high-speed handpieces with water sprays?

3. Why should face masks be worn and when should they
be worn?

4. What type of infection deals with infective micro-
organisms and give examples of such infections?

S. Under what conditions should safety glasses be womn
and who should wear them?

046. Associate burns with the use of chemicals and
equipment used in the dental clinic environment.

Burns. Bums, whether chemical or thermal, are injuries
that can be avoided by exercising caution when working
with caustic chemicals and equipment that produc=s high
heat. When handling caustic chemicals, you shouid know
what the antidote is and where it is located. Chemical burns
of the eyes and skin can result from careless use of meny
materials such as etchant acids, radiographic solutions,
endodontic materials and bleaching agents. Proper storage
of chemicals is critical for safety. Consideration when
designating areas used for storage of chemicals should
include proximity to other chemicals, heat or open flame,
type ‘of container and cabinet. Equipment having the
potential to cause thermal burns, such as sterilizers, should
be located in an area convenient for use while minimizing
the chance of accidental burns.

Exercises (046):

1. In reference to handling caustic cnemicals, what
should you know?

2. What considerations should be made when selecting
areas used for storage of chemicals?

4-4, Accldent Reporting

In spite of our best cfforts to make the dental clinic a safe
and healthful place in which to work, mishaps may occur.
Fortunately, raost mishaps are no more than minor
annoyances. They cause no damage that cannot be quickly
repaired, and injuries, if any, are usually slight. However, a
mishap or injury of a more serious nature could happen.
This section differentiates between reportable and
nonreportable mishaps; and outlines your responsibilities,
and those of your supervisors, in handling and reporting
mishaps.

047. Differentiate  beiween reportable and
nonreportable mishaps.

Reportable/N ble Mishaps. AFR 1274,
Investigating and Reporting US Air Force Mishaps, groups
nonnuclear mishaps into four classes (A, B, C, and D)
according to the totai dollar cost and the extent of injuries
involved. Any mishap involving Air Force personnel (on,
or off duty) or equipment and costing $1000 or more to
recover from, or resulting in death, dismemberment,
unconsciousness, lost workdays, or transfer (even on a
temporary basis) to another job as a result of injuries
suffered, or that requires medical attention greater than first
aid, is considered to be reporable under one of these
clasaifications.

Exerclses (047):

1. You have just burned your hand on a hot sterilizer. The
bum is quite piinful, and you go to the hospital
emergency room for attention. While there, a
physician looks at your bumn, applies some ointment
and gauze, and sends you back to w~rk. Is this a
reportable accident? Explain your answer.

2. You rent an Air Force fishing boat for the weekend.
On the way home it breaks loose from your car, runs
off the road, smashes into 2 farmer's fence (causing
$300 damage), and destroys the boat and trailer (worth
about $800). No one is injured. Is this is reportable
mishap? Explain your answer.




048. Correlate
procedures.

Handling and Reporting Mishaps. The immediate
removal of accident victims from hazardous situations and
the rendering of emergency first aid are your first and most
important considerations whenever you witness or are
involved in a mishap. Your next most important concern is
to limit the situation that produced the mishap. This is, of
course, providing that you do so without unnecessarily
exposing yourself and other personnel to danger.
Otherwise, clear the area and call emergency personnel to
the scene as quickly as possible.

Initial notification. Notify your supervisor and the
supervisor of any injuried personnel quickly as possible
after & mishap. Include the following information in your
report:

a. Name, rank, Social Security number, and
organization of all personnel directly involved.

b. Give a brief, general description of injuries sustained
by personnel, including yourself, and their present location.

c. Briefly describe the damage done to facilities,
vehicles, equipment, and materials.

Remain available to answer any questions or to provide
additional information, as needed.

The formal report chain. Following your initial
notification, your supervisor contacts his or her supervisor
or unit commander, the unit safety officer or NCO, and the
base emergency response agency, if necessary, provided
this has not already bzen done. These agencies and
personnel, according to the nature and severity of the
mishap, may be required to contact additional agencies und
personnel such as those shown in figure 4-1.

mishap handling and reporting

Mishap forms. According to the nature and sevenity of
reportable mishaps, you, your supervisor, and all personnel
concerned with the mishap may be called upon to fill out
various forms concemning the mishap and your (their)
involvement with it. These forms normally originate in
base, wing, group, or unit safety offices. Your unit safety
officer or NCO is always available to help you fill them out
correctly.

Exercises (048):

1. What should be taken care of after mishap victims are
removed from danger and given emergency first aid?

2. Who is the first person you should notify after a
mishap is under control?

3. Is the drug and alcoho: abuse control officer notified of
every reportable mishap? Explain.

4. What kind of forms do you use for reporting mishaps,
and where can you get them? How can you be sure to
fill th>m out completely and correctly?
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Answers for Exercises

CHAPTER |

Reference:

001 - 1. Tc provide medical support necessary to maintain the highest
degree of combat readiness and effectiveness of the Air Force.
You are a medic assigned to the hospital.

Maintain the oral health of Air Force personnel and other
uniformed service members to ensure their maximum wartime
readiness and combat capability. Train to ensure competency in
tasks required to support the overall medical mission in time of
war or other contingency situations.

Provide. to the greatest extent possible. a peacetime oral health
service for all eligible beneficiaries.

(1)a.

(2)b.

(3)b.

4b

(5)a

(6)a.

Restorative dentistry

At the command headquarters installation.

The surgeon General.

Lieutenant General.

Director. Base Medical Services: Hospital Commander.

001 - 2.
002 - 1.

002 - 2.

002 - 3.

003 - 1
003 -2
003 - 3.
003 - 4.

004 - 1
(h)b.
(2)a
(3)d
4)c

Assistant Surzeon General for Dental Services.

The highest level of command.

. Major General

F. The Assistant Surgeon Genersl for Dental Services holds the
highest position within the dental field.

F. The enlisied advisor works for the enlisted force by
providing advice to the Assistant Surgeon General for Dental
Services.

F The oral surgeon is resp-asible for performing oral surgical
procedures. while the base dental surgeon is responsible for
overalt operation of the dental facility.

T

Reporting supervisor (reporting official).
The NCOIC

The NCOIC.

T.
F. Your NCCIC is responsible for allowing time off.
F. All time off must be coordinated with your NCOIC.
T.

(De.
2c.
(3)a.
de.
(5)b.
6.
Md.
007 - 2. a. Administrative assistant to the base dental surgeon.
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010 ~ 1,
010 - 2.
010 -3

o1 -1.
olt - 2.
01l -3.

011 - 4.
o1 - 8.

012-1.

b. Supervisor of enlisted personnel and at smaller chinics
administrative assistant to the base dental surgeon.

¢ Minor equipment maintenance, knowledge center, precious
metal recovery center. coordinates testing of autoclaves.
and orders and issues supplies.

d. Answers incoming calls. records management, routes
patients, and determines patient eligibility.

T.

F. The Confederate Army of the South first conscripted
dentists.

T.
F. They have never scparated.

F. Great Lakes Naval Troining Center taught the first Air Force
dental specialists.

(d

Af.

3)a.

(4)b.

(S)e.

6) g.

Me.

Ry h.

Hospital Commander (Director. Base Medical Services).

Either the director, Base Medical Services. or the Hospital
administrative officer.

Military image and role fulfitiment.

For efficient and proper management of a medical fa ..

A Medical Service Corp (MSC) officer; cither a physician or a
Medical Service Corps officer.

Patient treatment and physicai facilities.

Director. Base Medica! Services.

Medical Service Corps.

CHAPTER2

Apprentice Dental Specialist. 98130.
98170.
Dental manager

AFR 39-1

Depth of knowledge and degree of proficiency.

There is some overlap with the § level: but the 7 level 1s more
involved with management, supervision, and oral hygiene
duties.

98190 and 93100.

(1) d.e.

(2) b.

(3)a.b,c.d.e.

4)d.e.

($c.d.e.

{l)c.
(2)c.
3)a.
(4)d.e.
(8)d.e.
6)c.
Ma.
8)c.
9) b, c.
(10) b. c.




013 -1
013-2
C13-13
013 -4
013 -8,
014 -1
014 -2
Ol -3
014-4
014 -5
01s -1
015 -2
ots -3
015-4
016 -1
0t6 -2
0l6-3
017 -1
017 -2
017 - 3.
017-4
017-5
018 -1
018 -2
0i8-3
018 -4
018-5
019 -
019 -2
019 -3
019 -4
020 -
020 -2
020-3
021 - 1.
021 -2
021 -3
022 -}
022 -2
Q

CHAPTER 3

To maximize the effectiveness of personnel and resources
dunng a mas> casualty situation.

Base Disaster Preparedness Operations Plan

F

Base commander.

To assign responsibility for management of disaster situations
to appropriate units and personnel.

To provide guidance to medical personnel regarding
preparations for and operations during a peacetime disaster

All medical personnel.

Annexes.

All medical facilities.

Peacenme

Provide guidance during wartime casualty situations

DCCP 15 guidance for a peacetime disaster, and the CSP gives
guidance during a wartime situstion.

Annexes

Annually

(1) To provide actual physical security to those items that make
up the Air Force combat capability, and (2) 10 safeguard
classified informatior and materiat.

Patient medica’/dental i cords and sedated patients.

To enhance mission effectiveness by contributing toward the
1aaintenance of an optimum ievel of oversll secunty for all Air
Force operations.

Environmental health section.

Each individual is responsible for his or her own mess kit; 1o
prevent serious iliness to the user.

By keeping the living area clean, free of waste materials, and
free of clutter.

A ditch used for a latrine.

With the word POTABLE marked on the ouside of the water
container

To move an unconscious patient. It should not be used for
patients who have spinal cord or neck injuries.

It cannnt be used on patients with fractures of the extremities.
Four-hend carry. The patient must be conscious to aid 1 self
suppont,

Bearers 1, 2, and 3 are on the patient’s injured side. Steadies
the fitter and gives the lifting command.

When going up steep inchines.

Hea! first.

Four

Bumping the patient’s head on the crossmembers of the tracks
Top berths.

he

2)e.

3)a

4 h

S)c

©d

Mb

@)f

Secure and maintain a clear airway and give oxygen as needed
In general, keep the patient supine.

Blood from an artery spurts and is bright red. Blood from a
vesn generally comes 1n a slow and steady flow and its color 3
much darker. Bleeding from capillaries is a continuous steady
ooze.

By applying local pressure.

It depends upon the Jocasion of the bleeding site and the cause
of the hemorrhage.

A closed wound is one in which soft tissue damage occurs
beneath the skin but in which there is no break in the surface.
An open wound is one in which there is a break in the surface of
*he skin or in the mucous membrane that lines the major body
onfices.

022-3
022 -4
022-5
023 -
023 -2
023-3
023-4
023-5
023 - 6.
024 - 1
024 -2,
024 - 3.
024-4
024 - 5.
024-6
024 -7
024 - 8
225~ i
025 -2
€25~ 3
025 -4
025 -5
026 - 1.
026 - 2
026 - 3.
026 - 4
027 -1
027 - 2,
L
028 - 2
028 -3,
029 - 1.
029 - 2.

77

Splinting .s a first priority 7o achseve control of the bone njury
and minimize soft tissue damage

(hd

2)b

3)c

4)a

Contror the bleeding, prevent further contammatior, and
immobihize the part and keep th= patient quiet

(hb

2)e

(3)a

@)c

(5)d

Any fracture in which the overlying skin has been lacerated

A closed fracture 1s when the skin has a0t been peastrated by
the bone ends and no wound exists near the fracture

After the injured patient’s vital functions are assessed and
stabilized.

Sphinting prevents the motion of fracture fragments or of a soft
tissue injury, thus reducing pain

Sphnt

In terms of damage 10 the skin.

Thermal.

This rule applies specifically 10 adults and oider ¢ ildren,
divides the body into sections, each of which constitutes
approximately 9 percent of the total body suriace area.

Immerse the burneJd part 1n cold water for 2 10 5 mnutes if the
patient 1s seen within 15 minutes of the nme of injury and the
bum involves less than 20 percent of the total body surface.
Cover the bumn with a dry, sterile dressing or clean sheet and
transport the patient promptly to an emergency treatment
facility

As acids or alkabs.

Generaily the entrance wound is small, but the electric current
charactenistically destroys a considerable volume of tissue
underneath what is an apparentty small skin wound.

Nuclear radiation and solar radiation.

(1) Heat cramps which are painful muscle spasms, (2) heat
exhaustion 1s heat prostraion or heat collaspe, and (3)
heatstroke 1s whe.1 the body's mechamsms for dissip ating
excess heat are cverwhelmed

(e

d

3)c

@b

S)a.

The deviation of the expesure, the temperature to which the
skin was expesed, and the wind velocity or speed.

Firm steady pressure from a warm hand, blowing hot breath, or
holding frostnipped fingers against the body.

The patient should be taken out of the cold and the area
carefully, slowly rewarmed.

These patients should be transported to an emergency treatment
facility. Treatment is immediate re warming.

Monitori~g of radiation levels, decontamunation of personnel,
sorting 01 casualties, and treatment of casualties.

Predesignated shelter areas.

Move 10 a prepared site or iocatiun considered safer

Preventive medicine.

Radiation poisoning, burns, and sl types of wounds
At ground zero.

Identificac.on 1s difficult and slow, delayed action, can spread
fi /m individual to individual, imited by 1ts abthity to survive
Cannot be detected by the unaided senses

Air, light, heat, cold, dryness

Good personal hygiene.

Through abrasions of the skin, mucous niembranes of the
respiratory system, gastrointestinal and gen..ounnary ‘racts,
and eyes




029 -3

Removal of all contaminated clothing and complete cleansing of
tiie body

030 -1  Skin. eyes, and nervous system

030 -2 Mild headaches. coughing. blurred viston, laryngeal spasm.
convulstons, and coma

030 - 3 Cleansing and dressing of blisters, and eye imgation

030 -4 Through the use of aruficial respiration and intramuscular
atropine

030 -5 By weanng protective masks, gloves and clothing

031 -1 (hh
2)e
e
4)d
(5)a
6)f
(b
@ d
9c

(10) e

032 - 1. ltconsists of twe pieces. coat and trousers

032 ~2 Two parrs :4 total)

032 -3 Five years.

032 -4 Physiological hcat burden. not POL resistant, not flame
resistant, no gamma radiation prolection, replacements are
required. hes static electric charge/discharge potential.

032 -5 Outer garments sre nylon and treated cotton with charcoal
impregnated polyu ihan: foam, cotton gloves =nd buty! rubber
gloves, boots of butyi rubber, mask and hood.

033 -1. (1) Establishing arways and stab: izing respiration; (2)
controlling hemo:thage: (3) caring for muior injuries so the
patient can return to duty (including emergency dental treatment
necessary to return the patient to duty); and (4) preparing for the
evacuation of those patients requiring treatment at the next
echelon of care

033 -2 To meet the needs of the medical readiness mission

033 -3 (1) Platformici.air, (2) hght, (3) vacuum system. and (4)
operating unit

CHAPTER 4

034 -1 Air Force Occupational Safety and Health.

034 -2 Umt commanders. functional managers, and supervisors

034 -3 At least once a year, high-hazard work places at least twice &
year

035 ~1 Formal techmcal course or your supervisor in on-the-job
training

035 -2 Know your equipment and how to operate 1t safely

035 ~3  Read the operating instructions

036 - | Self-disciphine

036-2 You

037 -1 F It’s a prime prerequisite 1n avoiding accidents

037-2 T

038-1 (hd
(ra
Ha
4)c
51b
(6)a
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039 -1
039 -2
039-3
040 - 1
040 - 2
040 -3
041 - 1
04] -2
042 - |
043 - |
043 - 2,
044 - 1.
04 - 2.
044 - 3.
044 - 4,
044 - S,

044 - 6
044 -7

045 — i
045 - 2.
045 - 3.

045 - 4

045~ 5

046 - 1
046 ~ 2

M7 -1

047 - 2

048 - 1
048 — 2

048 - 3,

048 — 4

(Mb
(8)d

F Impaired mental and physical titness can cause accrdents
T
T

Practice proper handling procedures and take necessary
precautions

Make maxim: m use of proper operational procedures

Control flame sources such as torches and burners, do not use
flammable matenals around fire or heat sources, and. ensure all
gas hoses, valves, etc , are gas-tight and 1n good working
order

F A dull cutting edge 1s more likely to slip and cause 1njury
T

(e
(2)a
Ja
@b
(5b

Check pertinent safety instructions
Matenials you work with, protective clothing, or type of
equipment that you use

Liquid: heat.

Vapor; mercury toxication.

Noticeable gross snills; smalt leaks or spills that go unobserved.
Avoid heat buildup by use of water spray as a coolant/flush,
while simultancously providing evacuation with the high
volume evacustor.

One that is impervious to mercury, large lipped tray or cabinet
weil To contain any spillage.

Chance of mercury sp'* is virtually eliminated and vapors are
reduced during triturati.

Stored in unbreakable, tightly sealed containers, under X-ray
fixer, water or another recogmzed suppressant in a tightly
closed plastic container

Prevention of infectious disease transmission, all objects
touched or handled during patient treatment should be wiped
with disinfectant

Inhaling the mist of bacteriz and debnis

To provide a degree of protection from tran'mission of diseases
by droplet infection: any time you are work 2g around a patient
Personal contact, tuberculosss, serum hepatiis nd venereal
diseases

Dunng patient treatment; t oth patients and dental staff

What the antidote is and where 1t 15 Jocated

Proximity to other chemicals, heat or open flame, type of
container, and cabinet

No. The accident did not result 1n death, dismemberment.
uncnsciousness, lost workdays, transfer to another job, or
required medic.l attention greater than first aid

Yes The accident 1nvolved Arr Force personnel off duty and an
equipment recovery ccst of $i000 or more

Help contain the situation that caussd the mishag

Your superviscr and the supervisor of any injured personnel

No They are not in the formal report chain

Mishap forms. base, wing, group or unit safety offices Consult
your anit safety officer or NCO




1. MATCH ANSWER SEEET TO THIS EXERCISE NUMBER.
2. USE NUMBER 2 PENCIL ONL Y.

EXTENSION COURSE INSTITUTE
VOLUME REVIEW EXERCISE
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INTRODUCTION TO DENTAL SERVICE

Carefully read the following:
DO’s:

1.

Check the ‘‘course,”” *‘volume,’’ and ‘‘form’’ number, from the answer sheet address tab against the
*'VRE answer sheet identification number’” in the nghthand column of the shipping hst If numbers do
not match, return the answer sheet and the shippiag list to ECI immediately with a note of ex sanation
Note that item numbers on answer sheet are sequential in each columu.

Use a medium sharp #2 black lead pencil for marking answer sheet.

wnte the correct answer 1n the margin at the leit of the item (When you review for the course
examinaticn, you can cover your answers with a stnip of paper and then check your review answers
against your vriginal choices.) After you arc sure of your answers, transfer them to the answer sheet I
you have to change an answer on the answer sheet, be sui> that the erasure 1s complete Use a clean
eraser. But try to avoid any erasure on the answer sheet *f at all possible.

Take action to retum entire answer sheet to ECI.

Keep Volume Review Exercise booilet for review and reference

If mandatorily en:olled student, process questions or commenis througn your unit trainer or OJT
supervisor. If voluntarily enrolled student, send questions or comments to ECl on ECI Form 17

DON’Ts:

Don’t use answer sheets other than one 1urnished specifically for zach review exercise
Don’t mark on the answer sheet except to fill in marking blocks Double marks or excessive markings
which overtlow mar"ing blocks will register as errors.

. Don’tfold, spindle, staple, tape, or mutilate the answer sheet.

Don't use ink or any marking other than a #2 black lead pencil

NOTE: NUMBERED LEARNING OBJECTIVE REFERENCES ARE USED ON THE VOLUME

REVIEW EXERCISE. In parenthesis after each item number on the VRE 1s the Learmng
Objective Number where the answer to that item can be located When answenng the items on the
VRE, refer to the Learning Objectives indicated by these Numbers. The VRE results will be sent to
you on a postcard which will list the actual VRE items you missed Go 1o the VRE booklet and
locate the Learring Objective Numbers for the stems missed Go to the text and «arefuliy review the
areas covered by these references. Review the entire VRE again before you take the closed-book
Cour«e Examination

7Y
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MULTIPLE CHOICE

Note to Student  Consider all choices carefully and select the best answer to cach question
1 (001) Which of the following statements besz describes the mission of the Air Force Medical Service”

To provide treatment to those 1n need of medical care.

To provide support to maintain the highest degree of combat readiness and effectiveness of Air Force
To provide medical care for USAF and NATO personnel as needed 1n combat situations

To provide treatment for all US armed forces to imaintain a high degree of combat readiness

oo

o

1002) Which of the following sections s essentialiy responsible for treatment of dental conditions to prevent and
reduce manpower losses”

a Restorative ¢ Prosthodontic
b. Endodonti d  Oral surgery
3 (002) What tasks must be learned to obtain the W ARSKIL Air Force Speciality Code (AFSC)?
a. Basic dental ¢ Basic medical
b Advanced dental d Advanced medical
4. (002) The USAF Preventive Dentistry Program ts divided int) how many phases”
a 2. ¢ 4
b 3 d 5
5 (002) Which of the following sections 1s included tn the clinical professional service»”
a. Radiographic ¢ Records/Reception
b Dentai suppiv d Chnical managemer t
6. (003) The individual in charge at the echelon beneath the Command Surgeon s the
a Hospital Commander ¢ Base Dental Surgeon
b Surgeon Generzl d  Director, Base Medical Services
7 (003) Which of the following positions may a Medical Service Corps officer hold”
a. Surgeon General ¢ Der*al Surgeon.
b Command Denrtal Surgeon d Durector, Base Medica! Services
8 (004) Which medical facihity v-ually has no beds’
a Chmcs. ¢ Region ' -ospitals
0. Hospitals. d. Medic _.nters.
9 {004) Of the following medical factlities, which normally furmshes tre ument 1n all major medics] specialties?
a Chnics. ¢ Regional hospstals
b. Hospatals d Medical centers
10. (005) What ;s the title of the highest pesition withia the Dental Corps ?

a. Surgeon General.

b. Command Dental Surgeon.

¢. Assistant Surgeon General for Dental Services

d Advisor to Assistant Surgeon General for Dental Services for Enlisted Atfairs

2 981500 26
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.i. (005) What 1s the title of the dental officer 1n charge of dental facilities at a medical center”?

a Director, Base Dental Services. c. Base Dental Surgeon
b. Durector, Dental Services. d Command Dental Surgeon

12 (006) Which supervisor 1s responsible for accomplishing your performance report”
a. Chinic NCOIC ¢ Dental supervisor
b. Reporting official. d. Dentist with whom you work.
13. (006) Who momtors the quality of your work and ensures that you are trained in areas of deficiency”’
a  Chmc NCOIC ¢ Dental supervisor
b. Reporting official. d Dentist with wvhom you work
14 (007) Which section s responsible for haison between the dental clinic and repair units?
a Dental supply. c. Records/Reception
b Adnmunistrative d. Chnical management.
15 (007) Which of the following sections is staffed by personnel holding AFSC 952X )?
a Frontdesk c. Denial laboratory
b Dental supply. d Dental superintendent.
16. (008) In what year was the Army and Air Force medical departments separated?
a. 1017 c. 1949,
b. 1945. d 1951
17. (008) Between the years 1950 and 1955, where did dental specialists receive their basic dental training”?

a. Great Lakes N al Training Center
b. Gunter AFS.

c. Sheppard AFB.

d. School of Aviation Medicine.

18  (009) Who is ulumately responsible for patient treatment and base medical phy<:cat faciinties?

a. Hospital Commander. ¢ Squadron Commander
b. Adinuustrative Cfficer. d. Base Denta! Surgeon

19 (009) The squadron commander of a medical umt belongs to which corps?

a. Dental. c. Medical
b. Hospital. d. Medical service

206 (010) Before you can receive your S sk,i level, you must complete CDC and OJ* requirements and be
recommendeu by your

traiming supe vior and Base Dental Surgeon
commander and Base Dental surgeon
comuande, and trainu.g superviLor

tr .ang supervisor and dertal superintendent

ao e
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21,

22

23

Y
.

30

(010) Which of the following must you complete to obtain the 7 skill level”?

Career development course and professic ial military education
Job proficiency tratming and professional military education
Job proficiency tratning and dental technician course

Career development course and job proficiency training

an o

(011) Which regulation contains a summary of the more important dutics of « dental ainnan’

a AFR 162-421. ¢ AFR 139-1
b AFR 162-1 d AFRO-2

(011) Which AFSC 1s mostinvolved in management and supervision and oral hygiene duties?

a 98150 c 98190
b 98170 d 68100
(012) Which AFSC 171 spend the most ime assisting 11 the restorative dentistry seciua?
a 98150 c 98190
b 98170 d 98100 CEM

(012) Which AFSC would a working manager most hikely hold?
a 92100 CEM ¢ 98170
b 98150 d 98190
(013) Which  ° .he following specifically assigns responsibility for management of disaster situations to
appropriate units and personnel
a Annexes ¢ Contingency Support Plan
b Base OPLAN. d  Drsaster Casuaalty Controt Plan
713) What alphabetic letter designates the med:ical annex of the Base OPLAN"

a C L
b F M

[o" N o}

(0141 Which medical facilities must have 2 Disaster Casualty Control Plan?

Chmcs and hospitals only

Hosprtals and regional hospitals only
Medical centers and regional hospital< anly
All medical facihities

c o oo

(014 Which of the following provides ample guidance concerning specific tasks and responsibilities during a
disaster”?

a Annex A ¢ Contingency Support Plan
b Base OPLAN d Disaster Casualty Control Plan

(015) The Cenungency bupport Plan 1s best described a¢ a plan which gives

specific guidance for simple tasks duning wartime Jdisaster situations
simple guidance for specific tasks duning wartime disaste- situations
snecrfic gmdance for simple tasks during peacetime disaster situations
simpie guidance for specific tasks during peacetime disaster situations

jo " o B i -\
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3l.

32.

13

34.

36

37

38

(015) How often must medical personnel be trained 1n the concept of operations of the Contingency Support
Plan”?

a Monthly ¢ Semannually
b Quarterly d Annually

(016) As a dental assisiant. which of the foilowing Air Force security programs has the most direct bearing on
vou”

Providing actual physicai security to those itemns that make up the Air Force combat capability
Safeguarding of classified information

Training in the concept of the contingency support plan

Participating in the disaster casualty control plan

an o

(016) When performing your duties as a dental assistant, you cat, . € expos. 1 to classified information from

a. apatient’s medical record. ¢ asedated patient
b. apatient’s dental record d all of the above

(016) Which programr  ‘esigned to enhance mission effeciiveness by contributing toward the maintenance of
an optimurr level of overal! secunit, for all Air Force Operations?

Disaster Casualty Control Plan (DCCP).
Commuications Security (COMSEC:
Operations Secunity (OPSEC).
Contingency Sunport Plan (CSP).

Bo o

{0'7)How are t.~" containers of drinkiug water identified”

They are markeq *‘LYSTER BAG

They have outlets .or filling cups and canteens
They are marked *‘POTABLE ™

They are located only in the medical facihity

a0 ow

1017) How mus: garbage and rubbish be disposed of 1n a field env ronment”?

Bagged 1n plastic bags.

. Bumned ir a sanitary landfill.
Bagged and burned in a landfill
Rumed In an incinerator

_Q.O [= 2 -V

(018) Which type of carry 1s best used for a patient who 1s conscrous, has a broken arm and leg, ang st be
transported a considerable distance?

Four-hand carry.

Fireman’s carry.

Two-man arm carry.

One- and two-mar: supporting carry.

o0

(018) Latter patients are transported up steep inclines by

using a htter and transporting feet first

using a iitter and transporting head first

removing tne patient from the hitter and transporting 1n a wheelchair

removing the patient from the litter and transporting by an approved type of patient hand carry

a o oW
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3y

4]

42,

43.

45.

47

48.

49.

(019) How many htter bearers are required to load and unload an ambulance litter patient?

S
6

an

a. 2.

b. 4
(019} Which berths of an ambulance stould be loaded first”

a Top. ¢ Dnvers side

b Bottom. d Passenger side

(020) Wat is the first principle of initial treatment thar applies to all patients in <hock ®

Control all obvious bleeding.

Secure and maintain a cle.r airway.

Elevate the lower extreniities

Avoid rough and excessive handling of the patient

ey ow

Which of the following ty,es of shock 1s caused by an allergic reaction?
a. Anaghylactic. ¢ Neurogenic
b. Psychogenic. d. Metabolic
(021) How much blood loss n an adult s considered very dangerous”
a. 1/2 pint. ¢. 172 hter.
b. 1 pint. d 1 ter.
(021) Which of the following charactenstics does bl'ood escaping from an artery exhibit?
a. Asteady flow and is dark red.
b. Inspurts and is bright red.
¢. Aslow and steady flow
d. A con*inuous steady ooze.
(022) What is the most severe closed soft tissue injury?
a. Bruise. ¢ Ecchymoses
b. Contusion. d. Hematorna
(022) What type of soft ussue wound 1s characterized Y a whole prece of skin with varving portions of
subcutaneous tissue or muscle either tom loose completely wr left banging as a flap?
a. Abrasion. €. Avulsiorn
b. Laceration. d. Puncture wound.
(023) What type of fracture occurs when the bone 1s broken 1nto more than two fragments”
a. Commnuted €. Stress.
5. Greenstick. d Pathologic.
(023) A fracture that occurs when the hone is subjected to frequent, repeated stresses is called
a. pathologic. ¢. greenstick.
b. stress or fatigue. d. epiphys:al.
(024) What degrer »f bum causes damage into, but not through the demis, and charactenstically  sults in the
appearance of bl | 2 the skin?
a. First, ¢. Third.
b. Secor. d Fourth.
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52.

53.

54

55.

56.

57

58

(024} When should grease be apphed to a thermal burn?

In the case of first-degree burns

In the case of second-degree burns
In the case of third-degree burns
Never

(02") Generally speaking, whar type of chemical burns ate more seneus because they penetrate deeper and
cause more severe injury”’

a Aikah ¢ Radant energy
b Acds d Systemic reactions to heat

(024) First atter.aon to the patient with an efectricai burn niust be Adirected to

a local care ¢f the burn ¢ cardivpulmonary resuscitation

b treatment for snock d keeping the patient covered and dry
(025) The dire.. . r of heat by cuntact from the body *o a colder object 15

a conduction ¢ .vaporaiion

b convection d radiation

{025) Loss of body heat through convection occurs

wil. « warm air from the lungs 1s exhaled 1nto the cold atmosphere

with the direct transfer of heat by contact from the body to a colder object

when heat 1s transferred through air m.oving across the body surface to a cooler environment
with the loss of heat from the body 1n still air.

S 60 o

(026) Whica of the follow:ng is a medical function after a nuclear attack”?

Monitor radiation levels.

Muve to shelter areas.

Move the medical mission to 4 predesignated site
Treatment of persennel with high mortality prebability

an o

(026) With sufficient warning, which of the following can be done *»1th medical resources 1f the medical faciaty
1s not a designated shelter area?

Cover and try to protect from fallout.

Try to protect the resources from the blast

Move to a prepared sit= or location considered sa“t than the medical facihity
Have preventive medicine teams take precautions to prevent epidemics

an o

(627 If you are 1n a conventional structure, what percentage best indicates the chances of survival at ground
zero of a riuclear blast?

a. Cpercent ¢ 50 percent
b 33 percent d 75 percent

(027) . ..stance from ground zero increases, the casualties wiil

a.
D.
c

d

Increase.
decrease.

receive increased radiation poisoning
receive more severe blast wounds
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61

62

(628) Which of the following best describes identification of biological agents”

a  Can usually be easily identified with sophisticated equiprnent

b Can be quickly identified once the human senses have detected them
¢ Difficult and slow to identify

d Canbe dentified bty 1ts dissemination method

(028) What himits a biological agent’s ability to sv - ae?

Number of days since dissemination
Availability of hosts

Positive identification

Environment

a o Toe

(029) Which of the following 1s a principle portal of entry for a bi. jogical agent’
a Ear. ¢ Eyes
b Scalp d  Palms of hands

(029) Which of the following 1s an example of basic treatment for biological agent contamination”

a. Atropine injection.

b Use of protective mask

¢ kemoval of contaminated clothing and cleansing the body
d. Oxygen therapy

(030) How should an airway be cleared of possible chemical contamination”
a. Forced deep brzathing. ¢ Coughing
b Oxygen therapy d. Frequent spuiing
(031) Which of the following describes the triage term ‘*‘delayed’’”

a Treatments to be delayed because patient 1s going to die.

b. Treatment has to be delayed until transported to a surgical umt

¢ Injuries are so slight that treatment by a physician 1s not necessary
d. Injunies do not jeopardize life if treatment is delayed.

(031) A bluc colored triage tag indicates which of the following categories”
a. Mimmal. ¢ Delayed.
b Expec:ant. d Jmmedate
(032) During which warfare situation 1s the ground crew ensemble worn”
a  Che.ncal, ¢ Nuclear
b Binlogical d Conventional
(032) What 1s the shelf life of the ground crew ensemt.'e”

a. | year ¢ Syears
b. 3years. d Indedinite

(033) The USAF Minor Surgery Field Assembly was developed

a. toinsure dental health in wartime.

b. to use dentists during wartime condi® _.:s

c. to meet the needs of the Medical Readinzss missior.
d. to add a dental clinic to the field hospital

86
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69

70

71

72

73

74.

75

76

7

78

(033) Which of the following 1s not a concept of operatian of the USAF Minor Surgery Field Assembly”

Establish airways and stabilize respiration

Control hemorrhage

Prepare for evacuation those patients requining treatment at the next echelon ot care
Perform oral surgery procedures under field conditions

ao o

(034) Which office has pnmary responsibility for the safety aspect of AFGSH”
a Surgeon General ¢ Umtcommander
b Inspector General J  Functional manager
(034) How often do wing, group, and installation authorities conduct occupational safety. health, fire. and
accident surveys and inspections”?
a. Weekly ¢ Quarterly
b Monthly. d Yearly.
(035) The first principle of safety demands that
a you wear protective clothing.
b. your supervisor has operated the equipment first
c. your work area is properly hghted.
J. you know your equipment and how to operate it safely
{036) The second major principle of safety 1s
a. disciphine. ¢ preoperational checks.
b alertness. d avoiding unsafe practices
(036) In accordance with the general safety pinciple of disciphne, the person having the pnimary responsibility
to safety check equipment 1n your work area s
a. you. ¢ the Ground Safety Officer
b your supervisor. d the Medical Equipment Repair NCO
(037) One of the major principles of safety 1s
a imtiative. ¢ ntelhgence
b. awareness d alertness
(037) The principa' enemy of alertness 1s

a drugs. ¢ distractions
b. talking d. poorlighting

(038) When hifting heavy objects, the main point to remember 1s

te bend your back.

to stand up straight and lift with your legs

to hift an object fast to avoid strain.

to keep your back stia:ght and lift with your legs.

a0 ow

(038) Which action listed belsw 1s nor a safety practice?

Use tools or instruments onl fcr their designed purpose
Lift with your back, not with your arms or legs.

Work at a moderate and consistent pace.

When using a knife, cut away from yourself.

ao op
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79

80

81

82

83.

84.

85.

86

e1.

(039) Which statement concerning the general safety principle of men. 1 and physical fitness 1s correct”?

a. Mental fitness should be approached in a similar manner to physical fitness
Physical exercise programs normally have no effect on accident reduction
Mental worries are unrelated to alertness ard accidents.

Sight or hearing difficulties rarely cause accidents.

an o

(039) Which of the {ollowing statements besr describes mental fitness®

a  Maintaining mental fitness is a complex process.

b. Mental fitness 's totally different ‘rom physical fitness
¢ Little has bee'. written concerning mental fitness

d Mental fitness is of hittle concern to job safety.

(040) Most obvious dental equipment hazards can be dealt with by making maximur vsc of

a. proper operational instructions. c. safery giasses
b. protective lubricants d. gloves.

(040) Which: of the following 1s not necessary 1n order for the chemical reactior. of combustion to take place”

a. Fuel. ¢ Heat
b. Oxygen d Wina,

(041) Which of the following general safety principles 1s incorrecthy staied as 1t concerns proper equiprient
maintenance?

a. A defective electric switch ‘s hazardous even if it works.

b. Any machine not in good condition constitutes a safety hazard

¢. Worn or loose parts and parts out f a¢,.stment are all hazardous.

d. The cutting edge of tools should be kept dull or semisharp to avoid 2nous accidems

(041) Which of the following 1s a primary rule concerning electronically operatea machines”

Machines should be positioned on wood or rubber hases
Switches should be in good condition.

Cords should be two-wire,

Cords should be at least 6 feet long

a6 op

(042) Maintaining a safety-oriented environment 1a~ludes

k=eping floor and countertops free of 011, chemicals, or other debnis.

keeping hand instruments or equipment clean, properly stored. and in good working order
positioning equipment to allow for sufficient working space

all of the above.

Ao ow

(042) Positioning equipment so you will heve sufficiem working space 1o handle your matenais s referred to as

a. good housekeeping. ¢ an undersirable condition
b. layout of equipment. d environmenta! safety

(043) The amount of safety preoperational planning tha should precede the beginnuig of vour opxrations
depends upon the

a
b.
c
d.

nature of the tasks to be accomphshed

amour: of supcrvision available.

attitude of youi supervis ory per-onnel.

number of regulitory public  as imposed upor you

19 9815001 26
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(043) The most important fact to bear in mind when planning to start a job 1s to check

a. with your supervisor first.

b. the power source of the equipment
c

d

. your wvility to operate the equipment
. any pertinent safety instructions.

89. (044) While the dentist is grinding or polishing an amalgam restoration. vou must provide

air spray and high volume evacuation.
water spray and high volume evacuaaon
air and water spray.

weter spray and saliva ejector.

a0 os

. (044) How should mercury be stored”

Under X-ray fixer
Under water.

In amber colored glass bottles

In unbreakable, tightly sealed containers

anoe

91. 1044) How should scrap amalgam be stored?

In a refrigerator in a plastic bottle.

Under 70 percent alcohol in an amber colored plastic container
Under X-ray fixer or water in a ightly closed plastic container.
In amber colorea glass bottles out of direct sunlight.

an ow

92. (045) When should all objects touched or handled duning patient treatment be wiped with. cisinfectant”

a Atthe beginning of each du  say
b. Atthe end of each duty day.

c. After each patient visit.

d Twice each duty day.

93 (045) What offers you protection from transmission of diseases by droplets”
a. Continual awai zness ¢ Safety glasses
b Face mask. d Gloves

94 (045) Under what conditions should you wear satety glasses”

When the dentist is using high speed dnlls
During subgingival scaling procedures.
Duning patient tizatment.

All of the above.

ao >o

95. (046) When working with caustic chemicals, ycu should know the

a. manufacturer’s location. ¢ siock nst number
b. shelf-life of the substance. d ant:dote

96. ({46) Which of the follow.ng is nor a consideratior. when designating arc1s us t or storag= of cherrwals?

Proximity to other chemicals.

Proximity to heat.

. Type of ~ontainer or cabinet.

. Equipment in which chemicals wi'l b~ used

anow
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97 (047) Nonnuclear rmshaps are classed according to the

a. total dollar cost only

b extent of the injury only

¢ personnel involved and location of the mishap

d extent of the injury and total dollar cost 'nvolved

98 (047) Which of the following would not be considered cause for a reportabie mishap’

2 An Air Force member breaks a leg ff duty.

b A civihanon base 1s involved 1 an automobile accident

¢ A military truck 1s damaged with repair costs estimated at $500 00

d A mihitary member 1s admitied to the hospital as the result of a fall at their private residence

9G  (048) What are your first and most important considerations whenever you witness or are involved in a mishap?

a. Clear the area as quickly as possible.

b Call emergency personnel to the scere.

¢ Contain the situation that caused the mishap

d Remove the victims from hazardous situations and render emergency aid

100 (048) VYno should you consuit to correctly complete an accident report”?
y y p po

a. Umtsafety officer/NCO. ¢ Your supervisor
b Accident victim’s supervicor d Accident victim
|
END OF EXERCISE
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Preface

THIS SECOND volume of CDC 98150, Dental Assistunt Specialist, presents the basic
dental sciences that are of concern to your job proficiency These knowledges are
beneficial in several ways For example, they allow you to communicate with the dental
officers 1n the terminology native to your vocation, thoy enable you to present a more
professional 1mage to the patients, and they allow you to perform better 1n your job
because they have given you the background knowledge you need to tnderstand your job
As 1 other volumes of this CDC, we review the material necessary (o prepare you for
your promotion testing (SKT), and we present new information to advance your
knowledge in dental technology.

Chapter 1 presents a comprehensive study of anatomy and physiology of cells and
tissues, body systems, elementary chemustry, and basic microbiology, sterilization, and
distniection  Chapter 2 1s concerned with dental anatomy, physiology, and histology
Chapter 3 covers -ral pathology from dental plaque to oral mamifistations of systemic
disorders Chapter 4 presents the various dental matersals you are hkely to come 1n
contact with  The last Chapter, chapter 5, 1s devoted to the various therapeutic agents and
aids used n dentistry.

There are a number of foldouts that supplement this volume The«e are numbered 1n the
text of this volume and are located 1n the supplemental matenals to Volume 4

This volume s valued at 60 hours (20 points)

Matenal ir. this volume 1s technically accurate, adequate. and current as of 15
November 1983

1
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A BASIC KNOWLEDGLE of saence s important to you,
the denfal assistant, o that you may understand the body n
health and disease In this chapter we discuss anatomy,
which s the study of the structure of we discuss anatemy,
which 14 the study ot the stm-cture of function of the
organism, chemistry. which deals with the composition,
structure, properties and reactions of a substance, and
microbiology. which deals with micro-orgamsms and their
etfects on other forms of life A tundumental understanding
of these basic sciences will provide you with a necessary
blding block for many areas cf dentistry

1-1. Anatomy and Physiology of Cells and Tissues

The human body 15 @ complex organissm made up of
many smaller inéividual parts In your Air Force tramning,
you briefly studied thc major systems, organs, tisaues, and
cells that make up the human body This chapter will
expand your area of study of the various parts of the body.
their relationships to each other. and how they function to
maintain the body

200. Analyze the cell and specif its functions.

Cells. A cell 1s the smallest functioning unit of hife that 15
capable ot independent evistence Cells may exhibit the
basic life processes of movement. respiration. digestion,
excretion, and reproduction The shape of a cell may be
related to the function it will perform A cell on the surface
of the skin, for example. functions best as a thin, flat cell,
whereas a red blood cell functions best as a round hiconcave
dise

Protopiasm. The cell 1s nucroscopic 1n size and 1s formea
from a jelly-like substance called protoplasm Protoplasm 1s
the essential substance of living cen upon which vital
functions  such as nutnition,  secretion, growth, and
reproduction depend  Protoplasm is often referred to as the
“hife -ubctance.” because e forms the physical bast., of all
Iiving things  All the substances contained within the cell
membrane compri.e the protoplasm A cell 15 composed of
different parts, each having its own function (see fig 1-1)

Nucleus The racleus i the control center of the cell
Chemical reaction and cell reproduction (mutosis) are
controlled by the nucleus Genes, which are biological units
of heredity (a blucprint for an organism), are containcd
within the nucleus

Nucleoplasm Nucleoplasm 1s protoplasm located within
the nucleus

Basic Sciences

CHAPTER 1

Crvioplasm A watery form of protoplasm inside the wcli
15 catled cytoplasm and refers to all material Iving outside
the nucleus The lie processes of a cell take place n the
avtoplasm Cel™ mve o fluid environnient and the fluids
transfer food . nd oxygen from the blood through the cell
membrane  Digestion and respiration occur within the
cytoplasm

External cell membrane. The external cell membrane
functions as a cell wall or boundary that encloses all cell< It
also functions as a semipermeable barrier that determines
which nutrients and materials are taken into the cell
(ingestion) and which substances are given off (excretion)

Some cells .nove by the protrusion of a pseudopodium
{false foot) The protoplasm flows in one direction with the
cell membrane extending arong the forward edge of the
protoplasmic mass like a false fout The mass then mor 2s
nto 1ts extension and movement 1s accomplished Ths type
of movement 15 characteristic of a single-celled ammal
called the amoeba and 1< known as ameboid movement
Some blood cells have the abilit> to move n this mann~-

Cell function. All living things perform vital tunctions
{processes) such as respiration, digeston, excretion, and
reproduction  The ability to perform these functions
distinguishes protoplasm from nonliving matter Each cell
performs these functions within itse!f

In an organism composed of only one cell. the celi and
the organmism are the ~ame The single cell carries out all the
vital function of he organism Higher n the scale of life,
the structure of the organism becomes more and more
complex The highest level o structure. the human body,
represents an extremely complex collection ot specialized
cells As each cell pertorms the vital functions necessary tor
1 to stay alive, the body as a whole pertorms the same vital
functions

Metabolism and reproduction are vapertant processes
performed by cells Metabolhisnn s the chewie sl process that
converts putrients into energy and into new tissue (growth
and repair) Metabolism  combines  the  processes of
assimilation (absorption of a substance). respiration, and
exeretion  Assimilation 1s the converston of food mto
protoplasm for growth and repair of the body  The ability of
the body to repair wornout, damaged. or pontunctioning
parts 15 essential to Iife This repair process 1s possible
because of the reproduction of cells

The process of reproduction 1s carried out by most ¢y
Most cells. hke orgamsms, reproduce then kind on an
individual basis Reproduction s essential for continauation




Cell Membrane

Cvtopiasm

Nucleus

Frgure 1-1 Pants ot acell

of the species. Cells (with certain exceptions) reproduc. for
growth and repair of the orgamsm The organism
reproduces for the perpetuation of the species (sec fig 1-2)

Centrosomes are rod shaped todies 1n the cytoplasin and
are essential for reproduction Most cells reproduce by
sphitung or divid.ag  The process of cell division 1s called
mitosts and occurs 1n the following stages

a Prophase (first stage) Duning this stage the nuclear
membrane disappears Centrioles, which are located within
the centrosome. become active and form spindles

b Metaphase (second stage) Duning this stage the
chromosomes pull to the center ¢. the cell  The
chromosomes then duplicate hemselves

¢ Anaphase (third stage) During this stage the twe
groups of chromosomes separate

d Telophase (fourth stage) Dunng this final stage a
nuclear membrane develops around the new cells and
tinally the daughter cells separate

¢ Interphase No diviston processes occur during this
stage It 1s a resung pentod for the cell, as far as mitoses i
concerned

Specialized cells. There are a number of speciahized cells
which perform many ditferent functions Some of these
cells have the ability to form tissue and substances sn the
body . while others remove or destroy tissues and substances
in the body Examples of speciahzed cells are as follows

Formatve Formative cells are these cells that form
tissue and substances nd are idenufied hy the suffix Alass
Exanmples of fermative cells follow

«  Amcloblasts afc specialized celis windh form e
enamel of the tooth Amelo (French for enamcl), blast
(formative cell)

b Osteoblasts are specialized cells whach form bone
Osteo (bone), blast (formative celh)

¢ Odontoblasts are specialized celts which forry dentin
Odonto (denttn), blast (formative cell;

1 esorptive cells Resorptive cells are cells that remove o
destroy tissues and substances 1 the body and are identitied
by the suffix «fast The principal example of a resorptive
cel s a osteociast, which aids 1n the removal or resorption
of bone

Other specialized cells. 1t 15 beyond the scope of this text
to cover alt of the cells in the body on an tndrvidual basis
Some cells. poveever, are signtticani cnough to mention
because of their relationshinp to dentistry

Newrons  Nuerons or nperves cells, transmit impulses
from one part of t:e body to another

Phagocvies Phagocytes are celis that engulf foceign
matter 1 the body such as bactena

Glandular  cells  Glandular
substances (salivary glands produce saliva)

Ervthrocvies  Erythrocytes (red blood cellsy transport
oxygen from one part of the body to another

Other cells Other cells, such as those that form the
muscles of the body, have the ability to shorten their length
ot contract and do so upon stimulation (recerving the proper

erve signal)  Other cedls that form the lning of the
ntestine have cell membranes that allow enly certain
elements of food to be picked up or absorbed 'nto the
cytopiasm  The nutrients are ther released into the
vloodstream to be transported throughout the body. where
they are metaboiized

cells  secrete chemeal

Exercises (200):

I Which part of a ced’ torms the wall or boundary of the
cell that imits the flow of the mner fluds”

2 What two processes oceur within the (ytoplasm of a

celtl?

ToName the part ot the U sbat resatates the cells
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201. Specify the types of tissues m terms of fundion or
structure.

Lissues. Trsues many he descrhad us croup o e o
speadlized cells that have sl ~tuctvone o od
the four man group
connective, muscle  and
cach group (see table -1

Epuhetal. Epithelal tissee covers the surtace of the
bodv. Tmes passageways and the coviies of the bods

tanction

ol tinee cells e opnthen

nerve s Weowsl) briethy

[SANEEES

tdigestive and respiratony tractsg, and forms sedetny
portions of wlands, and ~ome parts of the scnse orgdns
These tissues are best recognized by the shape and
arrangement of the cells such as the squamous or tlat and
the columnar or elongated cells

Connecrive. Connecine tissues form the supporting
structures of the body and serve to bind parts and hold them
i place Comnective tissues (tormed by tibroblasts) serve
as d major framework of organs and provide tissue spaces
Connective tissue also forms the “roadbed ™™ for blond
vessels, serves as packing for organs, and forms a net of
elastic fibers that suspends <oft organs such as the Iner
spleen and Iymph nodes  Scar tissue, higaments. tendons
and cartifage are all examples of connective tissie

Muscie. Muscle trsues have the pecial charactenstics of
irmtabihity (respond to stumuln). contracubility (shortening ).
extensibihty tlengtaenmng), and elasticity {ean streteh and
resume original skape) The three tvpes of muscle tissue are
the <keletal, smeoth. and cardiac

Sheletal  This tvpe of muscle tissue comprises the
muscles that are attached to. and enable the movement of,
the ditferent parts of the skeleton Sheletal muscle tissue 1s
also called striated muscle. which means that cach fiber 18
cross-triped or comprised of alternate light and  dark
portions (see fig -3 ) Skeletal muscle tesue 15 alvo
considered voluntary because the movenients are, in mo-t
instances, under conscious control

Smooth This type 9f muscle tissue 1+ touna in the walls
of mterior organs of the body. such as the muscular Javers
o1 the ntesanes, the bladder. and the blood vessels
Visceral muscle tisue s conadered  as smooth or
nenstriated because the fibers do not exibit the cross-striped
appearance of the strated muscle osee fig 1230 Vscerd]
muscle frssue s considered imvountany because movement
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et these muscles s aceomplished through the autonomic
ner ous system (which 1§ not under conscious control

vardiac  The heart muscle 1s composed ot this special
type of involuntary muscle tissue The structure of card.ac
niuscle tissue 18 different from that of the other muscle
tissue The fibers interlace with one another with only a
mimimu. of connective tissue between them (see by 1-3)
Cardiac muscle tissue 15 also considered involuntary and 15
tound only 1n the heart

Nerve. This type of tissue 15 the most lnghly specialized
ussue 1n the body  The nervous system 1s the dominating
machinery of the body and controls the reactions ot the
individual 10 response te changes that oceur in and about
him or her Nerve cells. or neurons that make up nerve
tssue. conduct elecarseal impulses Nerve tssues ncludes
sensory . which deals with pamn and towch, motor, which
sctivates muscles, and mived. which are handles of sensory
and motor neives

MUSCLE

Skelotal Voluntary Strisiad

Visceral Involuntary Smooth

Cardiac Involuatary

Pagurc !
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Exercises (201):
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202. Identify aspects of blood quantity in an average
adult, functions 1 formed elements. plasma. and the
process of coagulation.

Blood. Blood s ared. stichy tluid arculating through the
arteries. capiliaries. and vemns The color of blood varies
from bright red when  tlows n the arterres to dark ree
when 1t flows in the v :ins The average adult male has S to
6 quarts of blood wh le tie female has shightly less Whyle
the secondary functions ot blood are numer: s, its priman
function v transportation Blood carmies caygen trom the
lungs 1o the tissue cells and carbon dioxade trom the tissue

TARBHE

cels o the angs e edso canies tood matenads (mutnonts

ansorbod ron the digasine fract 1o the teue cells and
v es waste products for dimnnation by the evareton
arrans Blood carnes hotmones trom the dactfoss glands to
the tisstes and catries antibodies ro protect the body agdinst
micction Blood wiso helps to reculate body tempet tue
and marmtams the body < tlnd batane e tsee table 1229

Blood cells. The torniea elements af the blood consist of
tice tvpes of cedls red blond cells renvthioaviesy white
hhod cols tleuhocvtesy and platelets tthrombocytesy e
e - h

Red Blood cellv The envthiocvte has o biconcave dise
shape and contains po nuddees In the acault male there are
about S mull on red blood cells per cubic centimeter of
blood  Their characteristie red color 14 due to the presence
ot hemoglobin, a substance composed of iren. salt and a
protein - Hemoglobin combines with oxyvgen to torm
oxvshemoglobin Oxygen in this form 15 carmicd trom the
lungs to the tivsue Carbon dioxide 15 essenuially carried in
the blood plasma The rad blood cells are produced 1n the
red marrow of the bones

White blood cells The levkoceytes have a nucdcus Thes
vary m shape and size and are almost colorless The white
blood cells are larger than red blood cells Under nermal
condittons the white blood cells number trom 6.000 to
8,000 r cubic centimicter of hlood  An increase 1n the
number of white cells 1s known as leukocvtosis A decrease
in the number of these cedls below the normal standard s
catled leukopenia Leukocstes have the ability to move and
change thenr shape (amoeboid movementy It 1< this ability
to move that allows tnese cells to leave the capiliary wall
and move to the sie of an anfection The white cells
function to fight arfection by enveloping and ingesting
owtenia, a process called phagoatoss When large
nutabers of white dload celis and bactena destroy cach
other they cotiectie peals Called pus or evudate

P2

FORMEDITEMENT 0f P

Area of

FElement Destruction

Sowrre

frur-t n

1 Frvthrooytes
tred cells)

Bone Muriow Spleen, Liver

Respiration

Hemnplabin swort s (G s

carbon dioxide aw 1,

ORNEC [EEE whil

2 Leucocytes
{white cells)
Granulocytes
Neutrophils
Eosinophils
Basophils
Agranulocytes

Bune Marrow Spleen, I iver

I.ymphocytes
Monocytes

[ ymph Nodes
U'nknown

Fight infection

Fight infection
Form scar tissue,
Some antibody {oiniation

3 Thromr .3tes
(platelets)
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Bone Marrow

RBlood Clots

Coagulatinn of blood
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LEUKOCYTE {White Blood Cell)

THROMBOCYTES (Platelets)

Froure 1-3 Blood vudis

Blood platclers These cells contan certamn chemieals
necessary for hlood dlotting 1 thair oytoplasm they
disitegrate at the site of inju.y and refease these chemials.,
which setup the coagulation process

Plasina This s the iquid portion of the blood Tt carries
all the cells meationed above  In addition 1t
dissolbved  food  products,  cellular waste
chemicals. and minerals

Process of coagulation Cloting or coagulation of the
blood 1v essential for the preservation of hfe Without
proper coazulation, death would result from a minor cut
The clotting process progresses through four physcal
stages These stages desenibe the condition ot the bloe *
e

The flud stage  The fluid condiion of the blood 18
<imply the carlrest flow which comes from ¢ wound  {f the
pressure 10 the vessel s great enough to keep dislod ing any
attempt at cotting. the patient v ifl conttnue to bleed The
flow must be slowed to allow the substances concerned with
oty o remman unde bed tong enough to react with
cach other Pressure packs are used to stop the biood flow

The viscous stuge The sticky or viscous stage slows the
flow down and begins to torm a framework for the stage
which will finally cause the tTow to stop

The gel stuge The gel stage. like tne setting of a
collodral suspension. 1~ the  thickeming  process  th.”
continues until a plug s formed and the flow 15 stopped

The organzational stage  The 1nvasion of the clot by
twue-forming  cells v called orgamzation of the ot
thealirgy Clotting 15 both a chemical and physical reaction
It involves an ntncate cham of events For our discussion,
the events can he simpthied and traced through the
substances mvolved

CAITICS
products.,
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r1) Thromboplastin - Jrus substance 1~ found 1 tissue
tlud and 1~ alse tormed by platelet breakdown It 18
released from these two sources when tissue 5s damaged

(2) Fibrinogen and prothrombin - These substances are
soluble proteins tormed by the Iiver They are arculated
through the blood by the blood plasma

13 Vitanun K The wall of the decending colon produces
thiv substance from certain substances n the feces Ity
essential for the production of prothrombin by the hiver

The most essential part of a clot 15 an insoluble proten
substance called tibrim Fibrin 1s not present in pormal
whole blood but s tormea when bleeding occurs The
platclets, which are very fragtle, diantegrate and form
thromboplastin. as do the tissue fluids A reaction hetween
the thromboplastin - and  blood  calcum  1ons plus
prothrombin forms thrombm which converts the soluble
fibrinogen into the msolubie fibrin clot as follows

2 Dlaicki disicgionon, plus ussee dlusl, o velds

thrombopiastin
® [hromboplastin, plus - alc wm wons, plus prothrombin

vields thrombin

e [hrombin, plus tibrimegen. vields tibnm ot

The Clot thus formed adts as a plug to close the wounded
blood vessel and prevent great loss of blood  The dlotis also
the hasis for the growth of new tissae 1 the healing process
The ability of the blood to clot ditter m mndividuals A clot
al pormally start to form within 3 to S nunutes after the
iury was sostained Bigure 15 shows o diagram ot the

clothing process




Eaxercises (202i:

1 Hoew muach blood icronnd mothe average adalt madd?

rJ

Nane the three formed cloments of plood and the

pPrimary tunct on of cach

3 Whates phasmiy’

3 Boethy owptan th Croteee sacchaniam

203. Spedify the functions of the body systems.

Body Systems. The body organs are
systems that perform particular fanctions
are descrtbed below

a Integumentary System (Skimy Covers and protects the
bedy from injury. discase. and nfection It has tunctions of
sensation. thermal regulation and secretion

b Skeletal Syseem Provides a framework for the body .
supports the organs. and furnishes a place ef attachinent tor
muscles

¢ Muscular System Permitts motion and propulsion of
the body

d Cireulatory Systemv Transports oxygen and nutrition
1in blood to all parts of the hody and carries away the waste
products formed hy cells

e Respiratory System Removes oxygen from inhaled

grouped  mnto
Some systenie

ERI
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arr and grves off cathon diovide prodaced by s of the
hody

t Dhigestive System Digests
sihstances and excretes waste products

¢ Excretory Ssstem Evoretes hquid and solid waste
products

B Nervous Systermn Gives the body awareness of ats
enmvironment and enables it to react to st from that
eny ironment

and  absorhs food

1 Endocane System Scearetes chemieal substances
thormones) that attect the activaty of cells
; Reproductive  Syatem Produces amd transy ot
seproductive cells
Exercises (203
I Identidy cach rue statement dad cxplan why the

others are false

I The integumentars sysfenl func ns anosensabien

and thermal reguletion

Lhe skeletai sestem tunctions only as o fratewark

tor the bods

3 The muscular ssster restiets ol miotion of the
hody

4 The arculatory  system transports oxveen
autritien m the Hood to all parts of the hody

5 The respiratory system removes carben droede
troni ihaled air

and

G The digestive sastem dhigests and abscrbs food
substances

7 The cxeretory ssstemexcrets bgurd and sohd waste
products

8 The nervous ssstem prevents the body from
reacting to <timul from its environment
- .9 The reproductive syswemy produces and transports

‘productive <ells
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1-2. An.atomy and Physiology of the Integumentary
System

Huoe yvouever exanined any fruits or vegetables closeiy?
Ivou did and gave it some thought. you may have notieed
d snvlarity between those itens and sour own body Give
up " It s the coverng that protects them and «ontains the
mner parts: We also have a protective coserimg called skin
Of course. the sarenutic name would be mntegament What
4re some ot the shin ~tructures. cad now do they tunction?
Let s answer some of those questions because the shin 1s o
body system that has w big intTuence on i the other bods
svems
204, Specify  composition and  functions of the
integumentary system,

Integumentary Structures. The \hip i 4 tough, elastic
structure covering the body It consists of two principal
layers The outer layer 1s the epidernis (shown 1n tig 1-6)
and the inner layer 18 the dermis or true skin' The eprdernus
isedt s composed of a superficial laver and an inner layer
The superficial or hor vfied laver consists ot flat and lifeless
cells that are constantly being worn off and then replaced by
the Inving cells which form the inner laver Huair and nals
are moditied eprdermis Hair 1v present in vanving lengths
amd thicknesses on almost the entire vrtace o1 the hody

BLOOD VESSEL

EPIDERMIS

SKIN

exeept the palms ot the hands and ~oles of the feet The
parts of the hair are the 1oot rhe portion helow the surface,
aid the shaft. the portion above the surface The shaft
contams preneent feotors The root s embedded in g pit-like
depression called a hair follicke The dermis is the thicker
Part of the Shin, it consists of connedive ussues containing
blood vessels. nenve endimgs sweat glands. sehaceous
glands. and har tollicles The dermis 1s held n place by g
laver of connective tissue

Functions of the Skin. The <hin covers and pretects
underlying structures from myury and death 1 the hormified
laver s unbroken o can block tae passage of almost every
known vaniets of germ It ahvo plays a great part
tegidating body temperature, for it forms 4 large radiating
surface

The sweat glands can cocl the body through evaporation
of sweat: Sweating s also a means of excreting waste The
sweat glands are coiled wbular glands embedded 1n the
dermis and surrounded by small tuts of capillanies These
glands. located partly 1 subcutaneows tissue. open by
medns of ducts to the curtace of the skin (refer again to fig
I-4) Normally, about | liter of fluid 1s excreted daily. but
the amount varies with atmospherie temperature, humidity,
body temperature. and the amount of exercise that 1 taken
Sweat consists of water (99 pereent). salts. and organic
waste products  Sebaceous glands are awoctated with the
hair tollicle mentioned 1 the preceding patagraph They

DUCT OF SWEAT
GLAND

SEBACEOUS GLAHD

DIRMIS

SUBCUTANEOUS  FATTY TISSUE

HAIR  FOLLICLE

BODY OF SWEAT
BLAND




secrete oif and sebumy dtat and ctlular debn e and eepiny
into the har fothicles near the swertaee o1 the G Sobum
keeps the oo trom bocormn e dee o
protective B on e SR ane i o oo e o
dbsorption o1 watcr

it ad o oes

Exercises (204):

Idenoty cachtrue ~to cocrramt Oy on o

talse

b The davers ob the sk the Lo s ard

epidernais

2 Theeprdermis isconsdered the frue oken

3 The two parts of hair are the toots and shaiis

4 The structures within the dernns ae the blood

vessels, connective tissue. nerve endings cweat

alands, and hair tolhicies

—— 5 The shin keeps the body cool by secreting swed?
that ¢y aporates

e & The shinas considered an exeretory deviee becaus.
it rids the body ot waste thrugh the wweat glands

—— 7 The skinowill normally secrete about 2 hiiers ot
luid each day

% The excrete | oraic of the chim depends on
atmospherie pressure, esetone, body temperature
ard hupndity

— 9 Har s prevented trom becoming iy by he
sehum

pa

1-3. Anatomy and Physiology of the Skeletal
System

Chances are sou have noticed o hons hemg bl and
remember e stage where onlv the framevwork was
standing The framevwork was made of acavy lumber ard
gave stabihity to the entize touse The human sheleton s
much the same It ucis as a strong. supporting trame work
that gives stabtlity and shape o the sest of the hody - This
section covers bone functions, bone  ypes, and bone
structure

205, Specify  the number, type, composition. an
functions of bones in the human skelcton.

Functions The functions of the 206 bones of the skeletal
system are to give the body support and shape, to protect
certamn organs that nught be cavaly mjured. to fumish
systent that gives movement with the assistance of muse les,
and to contain bone parmw which manutactures hlood
cells Foldout 1-1 of supplementar, matenal to Volume 4
shows the types of bones the number of cach tpe. and
therr spectic locations

Types of Bones. Bones are Clasatied by their shape as

a Long  temurand humerus

b Short wrist (Carpusy and ankle ttarsus)

¢ Flat <kull sternum. and scapula

d Trregular verebrae, mandible, and pelvis

Structure of Bones. Bone structure consists of a4 hard

Aruitoxt provided by Eic:

CUTLE vt teepact honor an mper Taver of spongy
reatccitousy teaie and a0 contal cmedudlaryy canal
containmy marroa There ae o topes of marron 1ed
shichos the manutactenme center of the red blood cells and
of some winte blood ceils b sellow n wineh fat cells
predonnnate The surtace of bone s covered with o thin
mombrane penosteuny thet contwns nerves and blood
vossels New hone s tormed trom this membrane In cases
of tracture the seesatien of pan anises tom the
perosteuny not tom the bone Bone a8 be o hard and
Clastic Tes two thinds nineral matter dhime salt w give ot
fardness and one-thied arganmic matter (protemy 1o gree 1t
clastivtty s age mareases the propotton of nnner
IMcredses, mabing bones more bottie and mere cas

Areken Asvou can readily see bones arc comploy and ply

anampattant roke i out fite process

Eaercises (205

oo Hoy muany bor os g roard o it Bimagey s geton
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1-4, Anatomy and Physiology of the Muscular

System

You may recall that the sheletal systern can be compared
to the framework of a house: When you add muscles to the
sheleton, it s siubar 1o plaster matenal added 1o the
framework of the house Of course. muscles, unlike plaster,
are used to aid body movement  This section discusses the
purpose ot the muscular system, muscle groups. locations
of muscles, and then related functions

206. Cite the relationship of the muscular system to the
entire body weight, size of the muscles, and essential
body functions that are aided by muscles,

General Functions. Tt mav surpiise ou to learn that
one-halt of your body werght 1c made up of muscles Also,
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the torm the body takes s due largehy to the muscles which
corvet the bones It your body bad ne swan o cover it niost
of vour sheleton would sty be covered by muscles Liinb
movement, locomotion and erect posture are provided by
vour muscles They dlso aid such essential body tunctions
as arculaton of the blood. 1espiration and digesuon Y our
sight and speech are also arded by musele activity Maore
than SO0 muscles are Jarge enough to be seen by the naked
eye while many others are microscopic This CDC wall net
attempt to deserthe wlt the muscles but only the mape
functional ones as shown in treures 1-7and 129

Exercises (206):

o How machof vow body s o ssmusddo

Whatossentng body ten tons ere ade I by masdies

Ao HOw many of musclos e aee enotigh to v seep iy
the nahed ovd?

207. Identify the two main muscle group. and contrast

their structures and functions.

Muscle Groups  Generally speaking, our musceles are
divided into two main groups—-voluntary and involuntary
They have contrasting and peculiar characteristies, as the
fotlowing matenal explains

Voluntary muscle. Voluntary muscle 15 so-called
because 1t 1s controlled by will through the central nervous
system Al the skeletal muscles (the muscles attached to
the  skeletony are of  the voluntary type  Becanse
microscopic examination shows at to be crosshatched.
voluntary muscle 1s known also as striated muscle  Besides
the skeletal muscles, those that move tie eyeballs. tongue,
and pharvnx are voluntary  Each skeletal muscle 1s made ap
of three mam parte They are (1) the onigin, (2) the beliy,
and (3) the insertion The ortgin 1s the point at which the
muscle 18 anchored and usuaily consists of a short tendon
attached to the bone  (Tendons are made up of nonelastic,
dense. fibrous tissue ) The belly 1s the Targest part of the
body and 1s made up of many fibers The insertion 15 the
point upon whick the action ot the muscle 1v applied.
resulting in motion

(nvoluntary muscle. An mvoluntary muscle 15 so-called
because 1ts nerve supply comes from the autonomic nervous
system (the part of the nervous system over which we have
no drect control)  Because 1t dees not appear under
MICTOSCOPIC exanmnation to be striated. involuntary muscle
s called smooth muscle 1t s found 1n the walls of the blood
vessels, respiratory passages, gastromtestinal tract, ureters,
urinary bladder. and certain other organs A special kind ot
imvoluntary muscle 1s the cardiac muscle  Its structure 15

106

10

quite ditferend from that ot any othier musdde e that 1t
poth smooth and stated

Faercises (207

H Noroy the ta 2o Gt v ey LRI
N
R Nt i

ek b e e

oW bh tvpe ob musdde voluntwiy or 'mvoluntary)
aicve s the cvchalis toncue and phatyny’

3 Wihieh muscle (oluntary o imvoluntary)

vonttols the heart via the awtonomic nervous system”

Bpe

N

Nante the specral kind ot inveluntary muscle that s
both vmooth and strated

208. Specify the functions of major muscles,

Major Functional Muscies. This previous section ‘
explained the purpose of museles and pres:nted contrasts
between the two types. voluntary and tnvoiuntary The
tollowing section 1t concentrates on the major functional
mus-les —those  that are more obvious i our daly
acti s Figures 1-7 and | 8 exhibited both antertor and
postc tor views of these muscles

Masseter. This muscle raises the mandible to close the
mouth and 1s the muscle used in mastcation of frod The
masscter musele originates 1in the zygomatie process and
adjacent parts of the maxilla and 15 inserted 1in the mandible

Temporalis. The temporalis muscle assists the masseter
and draws the mandible backward It has 1ts ongin in the
temporal fossa and 15 inserted 1n the coronoid process of the
mandible  (Note  This musele 15 not shown 1n the
illustrations

Sternocleidomastoid. This muscie 1s located on the side
of the neek. serving as ahiner Inone mstance, itactstopull
the head left or right ot the shoulder and. 1n another, 1t acts
to flex the head toward the chest or wulders It oniginates
in the sternum and clavicle with 1ts 1 sertion 1n the mastoid
process of the temporal bone

Trapeziius. The trapezus muscles are a par of broad,
diamond-shaped muscles on the upper back that raise or
lower the shoulders  These muscles cover approximately
one-third of the back They originate 1n the very large area
comprised  of 12 thoracie  vertebrae, seven  cervical
vertebrae. and the ocaipital bone  and have then insertion in
the cdavicle and scapula




FRONTALIS

ORBICULARIS OCULI
MASSETER

——— ORBICULARIS ORIS

TERNOCIEIDOMASTOLID
TRAPEZIUS — S OCIEDO ©

SELTOID
PECTORALIS MAJOR
BICEPS
— TRICEPS
BRACHIALIS RECTUS
ABDOMINIS
EXTERNAL
ABDOMINAL FLEXORS
OBLIGUE

N\

WY TENDONS

SARTORIUS

GASTRO™NEMIUS

EXTENSORS—] T4 “ |
SOLEUS “\“

Frgure 1-7 Major muscles of the body tanterior view)
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Frgurc 1-% Major musdes of the body rpostenion vicw s
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Deltoid. The deltoid abducts (draws away) the arm and
has 1ts origin in the ciavicle and spine of the scapula

shoulder blade lIts insertion ts on the lateral side of the
humerus (upper arm) and 1t fits 2s a cap over the shoulder

Pectoralis major. This muscle rotates the armi inward and
draws the arm across the chest It oniginates 1n the clavicle.
sternum. and carttlages of the true nbs and the external
otlique muscle. Its insertion 1s found in the greater tubercle
of the humerus. It1s the prominent chest muscle

Latissimus dorsi. This a broad. flat muscle that draws the
arm downward and backward and rotates 1t inward It
covers approximately one-third of the back on each side.
This muscle anses from the upper thoracic vertebrae to the
sacrum and the postenor portion of the chest of the 1lium.
These fibers >onverge to form a flat tendon that has its
insertion 1n the humerus

Biceps. This muscle flexes the elbow and turns up the
hand. In the anatomical position. it 1s located on ‘he
anterior surface of the upper arm. It has 1ts ongin n the
outer edge of the glenoid cavity and 1its insertion 1n the
tuberosity of the radius The bracmalis and the biceps are 1ts
opposing muscles The triceps 15 the great extensor of the
forearm. while the brachialis 15 the flexor of the forearm

Diaphragm. Besides being the primary muscle of
respiration. this muscle forms the floor of the thoracic
cavity and the ceiling of the abdominal cavity (Note The
diaphragm 1s not illustrated ) It modifies the vertical size of
the thorax and abdomen It has two large openings. the
esopliageal and the vena cava A third opening. the aortic
opening. lies behind the diaphragm. These open:ngs allow
for the passage of nerve and blood ve .sels

Gluteus maximus. This 1s the largest muscle of the
buttock. It extends the femur and rotates 1t outward. It has
its origin 0 several areas—the crest of the ilum. the
posterior surfece < 7 the lower sacrum, and the side of ths
cOCCyx.

Sartorius. This 15 the longest muscle of the body. It
extends obhiquely across the thigh antenorly. It flexes the
thigh on the hip and the leg on the thign. and also rotates the
thigh outward.

Gracilis. This long. slender muscle 15 located on the
nner area of the thigh It assists 1n adducting (turming
inward) the thigh and flexing ¢he leg It originates in the
symphsis puluis and has 1ts insertion 1n the medial surface
of the tibia below the condyle.

Biceps femoris (hamstrings). This muscle acts to flex the
leg on the thigh and to extend the thigh. It originates from
the tuberosity of the ischium. It has 1ts insertion 1n the
lateral side of the head of the fibula and lateral condvle of
the tibia. Itis often called the hamstring muscle.

Calf muscle. The main muscles of the calf are the
gastrocnemius and the soleds The gastrocnemius orig:nates
at the distal end of the femur and the soleus from the head of
the fibula and medial border of the t'bia. Both are inserted
in a corimon tendon.. ralled the calcaneus or achilles
tendon. This tendon has its insertton in the heal or calcaneus
bone. The muscles extend the foot at the ankle.

ERIC

Exercises (208):

1 Match the major functional muscles in column B with
the correct deseripuion 1 coluran A Column B items
may ke used only once

Column A Column B

(1 Located on the wide of the
nech

Gastrounenius
Biceps femons

12) Ratses or Jowers the siould Gracilus

er Sartorius

3) Pnimany musdle of respirg- Masselter
Tempurans

(4) Flexes the elhow
(§) Abduct the anm
(6) Assists in the adducuon of
the thigh
—— {7y Longestmuscle of the body
— (8) Rotates the arm imward
—— (9 Covers one-third of the back
——— (10 Largest muscle ot the but-
toch
— (1) Usen tood mastication
— (12) Hamstring mu cle
—— 113) Ongin at the distal end ot the
femur
——— {14) Draws the muandible back-
ward

Sternoclerdomastond
Gluteus maximus
Deltod

Pectoralis major
Diaphragm

Biceps

Latissunus dorst
Trapezius

tion

—_— e e TG =0 L T oo

- =
= =

1-5. Anatomy and Physiology of the Circulatory
System

Did you ever stop to consider the wonder of the system
that never ceases to work. day and mght. moment by
moment, fiom the day you are born until the day you die”
No machine known to man could ever compate to the heart
n relation to 1its productivity and longevity  What is the
extent of the circulatory system”? Of what 1s the system
composed”? This section will attempt to answer the
guestions you may have <bout the heart. the venous systein.
the arterial system and the related lymphatic system

209. Analyze the circulatory system.

Circutatory System. The circulatory system  assists
respiration and excretory iunctions by carrying oxygen
from *+e lungs to the cells and carbon dioxide from the celis
to the lungs. It also transports waste products to the organs
of excretion. The circulatory system provides a nutritive
function by carrying amino acids (organic compounds).
lipids (1nsoluble fats). iorganic salts. and vitamins from
the digestive tract to the cells It also distributes the
hormones of the endocrine glands to the cells which they
regulate.

The circulatory system helps to protect the body by
aiding in the defense against injurious agents by means of
immune substances and white blood cells. It helps to
egualize body temperature by giving off heat from the
superficial blood vessels and by transpoiting water and
other substances to excretory organs

The circulatory system ts subdivided into three parts

a. Svstemuc circulanton includes blood flow to all parts of
the body except the lungs. It consists of all the arteries.
veins. and capillarics of the body except those of the lungs
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b Pulmonarv ctrculanon includes the flow of blood
through the nght ventricle, pulmonary arterial systems,
lungs, pulmonary venous system, and left atrium.

¢. Portal crculanon carmes the blood from the
abdominal viscera (stomach cawvity) through the liver by
way of the portal vein Here substances in the blood are
processed in the liver.

Exercises (209):

1. How does the circulatory systemn support respiratory
and excretory functions”’

2 How does the circulatory system protect the body?

3 Which one of the three parts of the circulatory system,
with the exception of the lungs, includes blood flow to
all parts of the body”

210. Cite the segments of the cardiovasular system.

The Cardiovascular System. The cardiovascular system
comprises the heart and blood vessels. The heart propels
blood through the blood vessels—a system of closed tubes
composed of arteries, capillaries, and veins.

The heart, a hollow, muscular organ, lies between the
lungs 1n the lower portion of the thoracic cavity. It is
somewhat cone-shaped with the apex directea downward
and to the left. It 1s about the s1ze of a man’s fist with much
of 1ts base lying immediately behind the sternum. It is
enclosed 1n a membranous sac called the pericardiun: The
pericardium has two layers, the visceral and the panetal
pericardium. The space between th -e two layers contains
penicardial fluid, which provides a type of lubrication and
smooth surfaces for movement of the heart during 1ts
expansion and contraction.

The heart is composed of three layers of tissue. The
epicard.um is the outer layer; the myocardium is the thick,
middle layer of muscle fibers; and the endocardium lines
the heart, covers the valves, and is continuous with the
lining of the blood vessels. See figure 1-9, and refer to it
throughout this section.

The 1interior of the heart 1s divided into a right and a left
portion by a septum (a dividing wall or partition). In each
ualf there 1s an upper chamber (the atrium), which receives
blood from the veins, and a lower chamber (the ventricie),
which receives blood from the atrium and pumps it out into
the arteries. The openings between the chambers on each
side of the heart are supplied with one-way valves tha.
prevent backward flow of the blood. The valve on the right
1s the tricuspid valve; the one on the left, the bicuspid or
mitral valve. The semilunar valves are located at the outlets
of the ventricles. On the right, the pulmonary valve is at the

origin of the pulmonary artery. The one on the left side 1s
located at the origin of the aortic valve

Physiologically, the heart acts as two separate pumps.
The right side receives deoxygenated blood into the atrium
from the vurious regions of the body. Then the ventricle
pumps 1t into the lungs There 1t receives a fresh supply of
oxygen and gives off carbon dicxide This phase 1s called
the pulmonary circulation. The left side of the heart
recerves the oxygenated blood from the lungs into the
atrium, and the ventricle pumps 1t into all regions of the
body through the arteries This phase 1s called the systemic
circulation

Each contraction of the heart is followed by limited
relaxation The cardiac muscle never completely relaxes
but always maintains a degree of tone The period of
contraction of the heart 1s called systole (sis-tuh-lee) and is
the period of work; the period of relaxation of the heart is
called diastole (dye-as’tuh-lee) and 1s the period of rest. A
complete cardiac cycle 1s the ume from the onset of one
contraction or heartbeat to the onset of the next.

The heart has 1ts own systcm of blood vessels. The right
and left coronary arteries arise from the aorta as soon as 1t
leaves the heart. The coronary sinus collects the venous
blood from the heart and empties 1t directly iato the nght
atrium.

The contractions of the heart are stimulated and
maintained by an ‘‘electrical pacemaker'’ inside the heart
It 1s under the influence of a dual nervous system which 1s
normally finely balanced. The pair of vagus nerves (these
are cranial nerves) produce an action of slowing the heart
rate, while the thoracic nerves from the autonomic nervous
system produce an action of increasing the heart rate. Under
periods of work, stress, or emergency, the accelerating
effect is predominant and the cardiac rate is increased.

Sensory nerve fibe-s of the heart are stimulat.d by
reduced blood flow through the muscle fibers of the heart
and produce the sensation of pain. The brain sometimes
mistakenly interpets these signals as coming from the
nerves thet supply the inner side of the arm and, 1n some
people, the left side of the neck and lower jaw. Patients who
have heart diseascs that produce impaired circulation often
complain of severe pain in the innei side of the left arm or
Jaw when the actual source of pain is the heart.

The blood vessels of the body fall into three principal
classes. One is the distributing system made up of arteries
and smaller branches, the arterioles. Another 1s a system of
minute vessels, the capillaries, through which substances
aie exchanged between blood and vssves. Finally, there is a
collecting system made up of venules .nd veins that returns
the blood to the heart. Figure 1-10 shows the major arteries
in the body. Study this figure and refer to 1t throughout the
study of the arteries.

The arteries are elastic tubes, capable of withstanding
high pressure. They carry blood from the heart. They also
lead io branches of various sizes which, in turn, divide and
subdivide 1pto smaller and smaller vessels. The terminal
branches are called arterioles. The muscular wall of the
arteries 1s under ihe control of nerves that relax or contract
to increase or decrease the diameter of the vessels. lu this
way. blood pressure is regulated.
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Figure 1-10 Major arteries in the body

A.i the ends of the arterioles 1s a system of minute vessels
tiat vary 1n structurc but are spoken of collectively as
capillanies  They have very thin walls and communicate
with each other to [orra a dense interlacing network in all
parts of the body As the blood passes through the
capillanies. 1t gives oxygen ard nutntive substances to the
tissues and takes up vano s waste products to be carried
away by the veins (see fig. 1-11).

The veins comyrise a system of vessels that collect the
blood from the capiliaries and carry 1t back to the heart
Their structure 1s simiiar to that of the arteries except that
their walls are thinner with less muscle tissue. Veins begin
as tny venules, wnich are formed from capiliaries joining
together much as tiny strearns connect to form a river. The
force of muscles contracting adjucent to veins and the
action of the diaphragm aid in the forward propulsion of
bloud on its return trips to the heart. Valves, spaced
intermitiently along the larger veins, prevent backflow of
blood. The major veins of the body are shown in figu.e
1-12.
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Exercises (210):

I Match the statements 1n
column A

column B with the tems 1n

Coluwnn A Column B
——— (}) Atrium 4 As the blood passes through this
—— (2} Ventricle seement of the cardiovascular
—— (3) Arteries shstem. at gives oxygen and nu-
— (41 Capillarres tntive substance to the tissues
— (5) Vens b Recenes blood trom the veins

v Elastic tubey that camy blood
trom the heart

d  Recene, blood from the atrsum
ard pumps it oul nto the ar-
([Cr1es

¢ Collect blood trom the capil-
lanes and carry ot back to the
hear.

211. Specify the function and structure of the segments
of the lymphatic system, to include lymph, lymph
vessels, and lymph nodes.

The Lymphatic System. The lymphatic system is that
part of the circulatory system that conveys lymph from the
body tissues to the point where 1t reenters the bloodstream.
The fluid of the lymphatic system 1s known as tissue fluid
and 1s formed from blood plasma It acts as a middle man
between the blood and tissues as 1t filters 1ts way through
the walls of the capillaries nto the lymphatics. Here it
washes ¢ . portions of the body not reached " y the blood. It
also carmes food and oxygen to the cells and removes
wastes Unfortunately,  infectious  material  and
malignancies also can spread through the body by way of
the lymphatic system.

Components of the lymphaiic system. The lymphatic
svstem has no pump similar to the heart The lymph is kept
moving by the contraction of the smooth muscles on the
vessels and by the massaging action of the skeletal muscles.

The Iymph capillaries carry lymph from tissue spaces to
the lympathic vessels. The lymph vessels carry lymph to the
lymph ducts. These vessels contain valves which give them
a charactenistic beaded appearance. Lymph ducts empty into
the venous system, and it 1s here that the lymph reenters the
general circulation.

Lymph nodes are small, oval bodies found at iv.iervals 1n
the course of the lymph vessels Groups of both deep and
superficial (near the surtace) nodes are found throughout
the body. Figure !-13 shows the distribution of lymph
nodes 1n the body These nodes filter out any contamirants
and prevent them from entering the general circulation.

White blood cells are found i1n the lymph nodes. They aid in
the destruction of foreign matter This process often
produces tenderness and swelling 1n the nodes o an
infected area.

Related organs of the lymphatic system. The spleen lies
in the upper left abdomen beneath the diaphragm and
behind the lower ribs and costal cartilages. Its functions are
blood destruction and blood production. n that it exerts an
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Figure i-12 Major verns in the body

effect on the bone marrow The spleen serves as a reservoir
and filter for blood The <pleen also has an immunologic
function 1t 15 the source of production of antibodies and
contains a large mass of lymphatic tissue.

The thvmus 1s located 1n the superior portion of the
thoracic cavity between the aorta and sternum Cells from
the thymus eventually give rise to the cells responsible for
many immunological functions of the body. The thymus is
large and active in fetal and early life; however, it becomes
smaller after puberty

The tonsils form a protective barrier for the mouth,
throat, larynx, trachea, and lungs. The protection ring of
lymphatie tissue 1s composed of the nasopharyngeal tonsil
(adenoids). located in the nasopharynx. The palatine
tonsils, commonly known as the tonsils, are located in the
posterior of the mouth between the anterior and posterior
pillars of the fauces. The lingual tonsils, which are two
masses of lymphatic tissue, are located on the dorsum or the
tongue (see fig. 1-14).

Exercises (211):

1 The lymphatic system conveys lvmnk from the body
tissues  to  the pont where it recnters  the

29

Lymph 1s known as :_ fluid and 15 formed
from

3 How does lymph move through the Iymphatie system?

4 What do lymph nodes filter’

5 Laist the three related organs of the lymphatie system

1-6. Anatomy and Physioiogy of the Respiratory

System

The respiratory system ineludes the structures that are
concerned with the exchange of gases (oxygen and carbon
dioxide). The exchange of gases within the body is known
as respiration or breathing It involves taking air into the
lungs to obtain oxygen 1n exchange for carbon dioxide,
which 1s exhaled. It also involves the exchange of gases at
the cellular level. The body requires a constant supply and
exchange of these gases to carry on the chemical processes
that are viial to Iife To understand this exchange of gases
and how 1t works, you must review the related anatomy and

physiology.

212. Cite the seven parts of the respiratory system, and
specify the function and anatomy of these parts.

Anatomy and Physiology. The respiratory system 1s
eomposed of the The ejaculatory duct The ejaculatory duct
1s formed by the nose, pharynx. larynx. trachea, bronchi,
lungs, and pleurae. Although the thorax is not considered
part of the respiratory system nevertheless it assists in the
breathing process. It 1s composed of the ribs, sternum,
spine, diaphragm, and intercostal muscles.

Nose. The nose 1s a framework of bone and cartilage with
an external covering of skin. The two external openings are
called nostrils. Within the nose 1s the nasal cavity, which is
divided nto two parts by the nasal septum and separated
from the mouth by the palate. The roof of the nasal cavity is
formed from bones of the skull and face and is lined with
mucous membrane. As air passes through the nasal cavity,
it is warmed and moistened through contact with the
mucous membrane. The air is also filtered. Large foreign
particizs are caught by minute hairlike structures called
cilia (sill-ee-ah). By wavel'’ke movements of the cilia,
particles from the anterior part of the nose are moved to the
pharynx From here these foreign particles are either

expelled from the mouth or swallowed.

The pharynx. The pharynx. or throat, is the passageway
between the nasal cavity and the larynx Figure 1-15 (the
upper respiratory system) shows that the pharynx is divided
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nto three parts—the nasopharynx. the oropharynx. and the
taryngopharynx

The nasopharynx 14 the superior portion of the pharynx
and contains the two custachian tubes. which communicate
with the middle ear These tubes. as shown in figure 1-15.
permit the equahization of air pressure between the middle
ear and the outside atmosphere They are Jined with mucous
membrane that 15 continuous with that ot the pharynx  For
this reason. they provide an casy daccess for throat and nose
infections to spread to the middic car This s why you
sometines get an car infection wivne weth g sore throat The
nasopharynx also contains a s~ * phowd tissue called
the adenotds They are larger oo cry o thanon adults and
tera to deerease i size with wee b cteldhood they may
pecome infeeted. block the custa how tubcs and interfere
with the passage of wr through the nose They are
sometimes surgically removed  Their tunction 1s a matter of
debate—they are apparently nonessential to lite

The oropharynx 1 directly posterior to the mouth It
contains the regular or palatine tonsitls  The only known
function o1 the tonsils 15 the formation of lymphocytes,
They often become infected and tonwlhitis results When
they are removed by ‘urgical exersion. the procedure 1s
called a tonsillectomy

Larynx. The larynx. or “"voice box.™ Is a passageway
from the pharynx to the trachea It 15 a tnangular.
cartilaginous structure composed of mine cartilages. joined
together by higaments It hes 1n the middle of the neck.
between the base of the tongue and the trachea. To prevent
any substanee from entering the trachea during the act of
swallowing. the larynx moves upward and forward so that it
is posttioned under the base of the tongue This causes the

epiglotts. a cartilagimous flap lying above the larynx. to
move back and downward. directing the food into the
esophagus  Knowing how this strueture works becomes
very important when caring for an unconscious or very 1ll
patient There 15 a danger that the tongue and pharyngeal
tissues wikirelax and fall back into the oral pharyny, forcing
the epiglottis down over the larynx This causes obstruction
of the airway It can be rehieved by pressing on the lower
Jaw and pushing 1t forward. keeping the teeth separated. On
some oecasions. 1t may be necessary to grasp the tongue
and pull 1t forward An artiftcial airwey may be needed as
an added precaution

The larynx 1< made up of tharee single and three paired
cartilages The largest of these 1 the thyroid cartilage It s
shield shaped and forms the large prominence known as the
Adam’s apple These cartilage landmarks are important to
the physician doing surgery in the throat area.

Trachea. The trachea or windpipe extends from the
larynx and terminates when 1t divides 1nto the right and left
bronchi (see fig. 1-16. the lower respiratory system) Note
that the trachea 1« a cylindrical wbe composed of 16 to 29
C-shaped cartilage rings They give it firmness and prevent
its collapse The trachea 15 lined with cilia and mucous
glands that help entrap dust and foreign matter. The cilia
beat upward. moving the particlcs to the larynx or pharynx.
where they can be removed by coughing and expelled from
the body

Bronchi. The trachea divides into two primary bronchi
which convey air into the lungs After entering the lungs,
each bronchus divides and sends branches to each lobe of
the lungs. three to the night lung and two to the left lung.
From here. they further divide nto many small bronch
called bronchioles These bronchioles go to the alveolr. or
air sacs of the lungs Toe alveoll are adapted for easy
passage of gases to and from the lung capillaries.

Lungs. The lungs are the primary organs of respiration.
They permit the interchange of gases between the blood and
the air  The lungs are cont*ined inide the thoracic cavity
and enclosed 1n the pleura (ploor'uh). The right lung
contains three lobes. the left contains two lobes. T.e lungs
are soft and spongy and are constantly changing their form
with each respiratory movement

Diffusion 15 the equahization of gases (oxygen and carbon
dioxide) between the blood and air This process takes place
in the lungs  Each lung contains thousands of tiny alveol
with blood capillaries n their membrane lining  Here
oxygen 1s exchanged for carbon dioxide. This exchange
also takes place between the capillaries and the tissues of
the body. Oxygen cannt be stored by the lungs or body
tissue. so there 1s a continuous equalization or exchange of
gaces. Inhaled air contains about 20 percent oxygen and
0 03 pereent carbon dioxide. Exhaled air contains about 16
pereent oxygen and 14 percent earbon dioxide

Pleurae. The lungs are enclosed 1n double-walled. serous
membranes called the pleurae  Each lung has a separate
pleura  The membrane or sac covering the outer surface of
the lung 15 called the visceral layer. and the layer lining the
chest wall 15 called the parietal layer, The area between
these two membranes is called the ntrathoracic or pleural
space However. this is only a potenual space. since both
pleural membranes are in very close contact with one
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another The only substance separating them is a small
amount of pleural fluid. secreted by the membrane This
pleural fluid re"1ces friction between the two pleural layers
duning the movements of respiration Without this fluid a
condition known as dry pleurisy results This occurs most
often 1n pneumonia It results in pain because the two
pleural membranes rub together during respiration

Exercises (212):

1 Name the seven parts of the respiratory system

[ 39)

What happens to air as 1t passes through the nasal
cavity”

3 What function does the nasophary nx have with respect
to the middle ear?

4 How does the larynx function to prevent food from
cntering the trachea”

5  What do the cilia and mucous glands, located 1n the
trachea. accomplhish”?

6 Which part of the respiratory <ystem permits the
interchange ot gases between the blood and the air”?

7 Name the two layers of pleurac

8. What does the pleural fluid accomplisin”

213. Cite the mechanics of breathing.

Mechanics of Breathing. The simple process of
breathing (inspiration and expiration) is far more complex
than 1t first appears. It is a harmonious nterplay of nerve
impulses, muscular activity, and mechanical pressure
changes, which are all influenced by chemical changes in
the blood. The inflation of the luns occurs because the
muscles of respiration contract. These muscles are the
diaphragm and the intercostal muscles.

In the act of inspiration, the intercostal muscles contract
and help to enlarge the size of the thorax; the nbs move
forward and slightly upward, increasing the front-to-back

PAFulToxt Provided by ERIC
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dimensions of the thorax There 1s a slight increase n the
side-to-side dimensions at the same time This mechamical
change, combined with the downward movement of the
diaohragm, enlarges the thorax and produces a pressure
acredase 1n the ntrathoracic space—the potential space
botween the surface of the lungs and the internal lining of
the thorax Since the lungs are nside the thorax, and the
intenior of the lungs 1s exposed to the atmosphenc pressure
ows.de the body, atmospheric pressure forces air through
the conducting passages and into the alveoh. When
inspiration 1s complete, the muscles of inspiration relax,
and because of elasucity of the chest wall and the lungs,
expiration occurs

Breatbing 1s normally an involuntary act controlled by
the nervous system. A diffuse group of nerve cells, known
collecuveiy as the respiratory center, 1s located in the
medulla otlongata (part of the brain). The nerve impulses,
which cause the muscles of respiration to contract, originate
in the cells of the respiratory center. These impulses reach
the respnatory muscles by two sets of nerves—the phremc
nerves and the ntercostal nerves The phrenic nerves pass
down nto the thorax to the diaphragm. The intercostal
nerves leave the spinal cord in the upper region of the back
and pass to the intercostal muscles. Nerve impulses from
the walls of the alveoli returm to the respiratory center
through two vagus nerves that pass upward through the
thorax and neck to the medulla When the lungs are inflated
and the walls of the alveoli are stretched to the maximum
for the needs of the body at that particular time, nerve
impulses return to the respiratory center and stop the
impulses to the muscles of inspiration. Passive expiration
then follows. This conunuing process of inspiratior and
expiration is primarilly involuntary and continues, even
though a person 1s asleep or unconscious. However, there is
a degree of conscinus control over breathing. For example,
1t 15 possible for a person to hold his or her breath, and it is
also possible for the conscious person’s will to control the
rate of depth of breathing. This control is from a higher
voluntary center of the brain in the cerebral cortex.
Impulses from these higher centers reach the involuntary
respiratory center over specific nerve pathways and
temporarily override its automatic function. Nerve impulses
from 1t, then, are in accordance with the desires of the
higher center. This control by the higher center is limited by
chemical changes in the blood which will occur in time, and
the control then reverts to the involuntary center.

Exercises (213):

Identify each true statement and explain why the others are
false
———1 The nflation of the lung occurs because the
muscles of respiration relax.
. In the act of inspiration, the intercostal muscles
conuact and help to enlarge the size of the thorax
3. When inspiration is complete, the muscles of
nspiration relax and, because of the elasticity of
the chest wall and the lungs, expiration occurs.
Breathing 1s normally a voluntary act controlled by
the nervous system.
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—— 5 The nerve impulses which cause the muscles of
resprration to contract originate 1n the cells of the
phrenic nerve

——6 The abihty to control the rate and depth of
breathing 15 from a higher voluntary center of the
brain 1n the cerebral cortex

1-7. Anatomy and Physiology of the Digestive
System

The digestive system s highly complex It 1s
approximately 28 feet long, extending from the mouth to
the anus Most of this digestive tract 15 contained i the
abdominal cavity, a space between the diaphragm and the
pelvis  The abdomiral cavity 1s lined with a serous
membrane called the peritoneum (per-i-toe-nee’-um). It
holds the abdominal znd pelvic organs in place and also
secretes a fluid that lubricates the abdominal organs,
preventing fricion The digestive system 1s divided 1nto
two separate division—the alimentary canal and the
accessory organs of digestion The entire system includes
all the organs concerned with the ingestion of food, its
absorption, and the nutrition of all of the cells of the body

214. Cite the location and specify the functions of the
different sections of the alimentary canal.

The Alimentary Canal. The alimentary canal includes
the mouth and 1ts structures, the pharynx, the esophagus,
the stomach, the small and large ntestines, the rectum, and
the anus. It 1s hined with mucous membranes, which
provide a smooth, moist surface for the passage of food.

Mouth. The mouth receives food and 1s the beginning of
the alimentary canal. Here digestion of food begins. Food 1s
softened, mixed with saliva. and chewed to start the
digestive process {see fig 1-17).

Esophagus. The esophagus is a muscular tube about 10
inches long and about 1/2 to I inch in diameter. Look again
at figure 1-17 and note that it extends from the end of the
pharynx to the stomach It lies between the trachea and the
vertebrae. Gravity and peristalsis (per-i-stal’-s1s) move food
downward through this tube 1nto the stomach.

Stomach. The stomach 1s a saccular enlargement of the
gastrointestinal tract that stores and digests food. It is
located 1n the upper left quadrant of the abdomen just
below the diaphragm Two muscular rings or sphincters
guard the entrance to. and the exit from, the stomach. The
cardiac sphincter at the upper end of the stomach opens and
allows food to enter from the esophagus, and the pyloric
sphincter at the lower end controls the entry of food into the
duodenum (doo-oh-d-z"-num), the beginning of the small
intestines.

The upper border of the stomach is called the small or
lesser curvature, and the lower border 1s called the greater
curvature (see fig. 1-18). Locate these curvatures as well as
the sphincters Falling from the lower or greater curvature
of the stomach is an apronlik2 structure of fat called the
greater omentum. The greater omentum is a special tissue
located anterior to the intestine |t forms a cushion for these
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organs as well as a storage place for fat It also prevents
infection trom spreading by matung itself around an
nfected area Look again at figure 1-18 and locate these
three anatomical parts of the stomach  the fundus, the body,
and the pylorus

Numerous tiny glands in the stomach secrete gastric juice
contaiming enzymes and hydrochloric acid. This gastric
Juice starts protein digestion. The hydrochloric acid zlso
acts as a disinfectant to destroy any bacteria which may
have been taken 1n with the food. Food remains in the
stomach for 3 to 4 hours while penstalsis churns and
thoroughly mixes the food with the gastric juices The result
1s a semiliquid substance called chyme (kime). Chyme is
released through the pyloric sphincter nto the duodenum
where further digestion takes place. Some drugs.
concentrated sugar, and alcohol are absorbed by the
stomach, ail in small amounts

Small intestine. The small intestine 1s a much-coiled,
muscular tube, about 20 feet long. It consists of three parts:
the duodenum, the jejunum (je-joo-um), and the ileum. The
Intestine 1s attached to the posterior abdominal wall by
mesentery (meh’-zehn-ter'-ee) Mesentery 1s a special type
of tissue that is gathered together like a folding fan,
permitting coiling of the intestine so that this organ can be
contained 1n a small space. Examine figure 1-18 and locate
the three parts of the small intestine.

The duodenum 1s the first and shortest part of the small
ntestine It 1s about 9 to 12 inches long and forms a C-
shaped curve just below the liver and around the head of the
pancreas The duodenum is lined with special glands that
secrete ntestinal juices. The bile and pancreatic ducts open
nto the duodenum Tiicse ducts carry secretions from the
liver. pancreas, and gallbladder. These secretions are
combined with those produced by the duodenum They aid
in the digestion of food by converting 1t to simple sugars,
amino acids, fatty acids, and glycerol (glih’-sur-awl).

The jejunum 1s the middle part of the small intestine. It 1s
almost 8 feet 1n length and extends from the duodenum to
the ileum (1ll’-ee-um). Minor food absorption takes place
here

The ileum is the last and longest part of the small
intestine It extends from the jejunum to the large intestine.
It1s10 to 12 feet 1n length. Most food absorption takes place
here The 1leum 1s lined with fingerlike processes called
villi (vill"-eye). The villi are outgrowths from the mucosa
or interstitial lining which provide a larger absorption area.
They also contain lymph channels and a network of blood
callanes. After food has been digested, it 1s absorbed into
the capillanes and lymph channels and carried to all parts of
the body. Material that cannot be digested ard absorbed
passes through the 1leocecal valve into the large intestine.

Large intestine. The large intestine, often called the
colon, consists of the cecum {see’-kum), ascending colon,
transverse colon, desending colon, sigmoid colon, and the
rectum. The large intestine 1s about 5 feet 1n length and
about 2 inches in diameter. It absorbs water from the liquid
contents it receives. Glands in 1ts walls secrete mucus that
mixes with the remaming material and helps to form the
stool, or feces.

The cecum 1s the first part of the large intestine. It is a
blind pouch situated 1n the right lower abdomen below the
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ileocec:” valve Rifcr to figure 1-18 for these important
landmarks. The ileocecal valve 15 a one-way valve that
controls the passage of materials into the cecum from the
ileum. The cecum 15 only 3 to 4 inches 1n length. Attached
to the end of the cecum is the appendix, a long, slender tube
with a blind end. The append+~ has no known function but
does become infected occasionally, and the resulting
inflammation ts known as appendicitis.

Refer to figure 1-18 again and follow the ascending colon
up from the cecum to the transverse colon on the right side
of the abdomen. The transverse colon extends across the
abdorminal cavity, turns downward. and becomes the
descending colon. The descending colon extends n front of
the left kidney to the pelvis. At the level of the crest of the
ileum it makes an **S’’ tum and forms the sigmoid colon. It
then passes through the pelvis and becomes the rectum. The
rectum passes downward 1n a curve formed by the sacrum
and coccyx and ends in the lower end of the alimentary tract
as the anus The anus 1s the external opening at the lower
end of the digestive tract Except during bowel movement,
it is kept closed by a strc.g muscular r g, the anal
sphincter

Exercises (214):
1 Where 15 the esophagus located”

2. Where. 1n the abdomen, 15 the st. .nach located”

3. What s the function of the stomach?

4. Cite the functions of the gieater omentum

5. Name the first and shortest span of the small intestine

6. Where does the majonity of food absorption take
place?

7. What 1s the function of the ileocecal value?

8. Except during bowel movement, what keeps the anus
closed”

215. Specify the functions of the accessory organs of
digestion.

The Accessory Organs of Digestion. The accessory
organs of Jigestion include the liver, the gallbladder, the
pancreas, ard the salivary glands. The first three are shown
in figure 1-19  Each of these organs plays an important role
in the digestion of food We will consider each of them
separately

Liver. The liver, the largest glandular organ in the body,
1§ located in the rigi.t upper quad.ant of the abdomen just
below the diaphragm. It 1s a very vascular (containing many
blood vesszls) gland divided 1nto two primary lobes. Each
lobe has a dust for coliecting bile The ducts join together 1n
each lobe and leave the liver as the hepatic duct. The
hepatic artery and vein furnish a rich supply of blood to the
liver. All blood from the stomach ar’ small intestines
passes through the liver by means of the portal vein.

The liver 1s one of the wonders of the body. Some of 1ts
vital functions are as follows.

a. Auds in the metabolism of carbohydrates, proteins,
and rats.

b. Makes and secretes bile (bile emulsifies fat, an
essential process before fats can be digested).

¢ Helps to maintain the proper level of sugar n the
blood by changing glucose 1r.o glycogen, storing 1t. then
changing 1t back to glucose when it 1s needed.

« Makes plasma, proteins, and antibodies.

e Stores vitamins A and D and some minerals.

f Produces heparin and fibrinogen which influence
clotting of blood.

g. Destroys wornout red blood cells

h. Detoxifies substances which might be harmful such
as the end product of protein digestion.

1. Produces heat

Gallbladder. The - ‘uct system of the hiver transports bile
from the liver cells to the duodenum or to the gallbladder
for storage. The gallbladder 1s a reservoir for concentrating
and storing bile. It 1s about 3 to 4 inches long and has a
capacity of about 50 cc. The gallbladder is a pear-shaped,
hollow sac located on the underside of the liver. Its duct,
the cystic duct, joins the hepatic duct from the liver to form
the common bile duct, vhich enters the duodenum at the
ampulla of vater. When food arrives 1n the duodenum, the
gallbladder contracts and bile is sent through the cystic duct
irto the common bile duct and into the duodenum.

Pancreas. The pancreas 1s a vascular organ with its body
0. main part lying below the liver and the stomach and
adjacent to the duodenum. Its *‘tail’’ extends transversely
to the left and terminates near the spleen. The pancreas
provides ptccreatic juice and the hormone, insulin.

Salivary glands. The salivary glands contritute to tae
production of saliva, which has several important functions.
First, saliva moistens and lubricates the mouth cavity,
making speaking and swallowing easier It also helps to
keep foud particles together and acts as a cleaning agent for
the moutn, and as we menticned before, the salivary glands
initiate the process of digestion.
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Figure 1-19 Accessory digestive organs

Exercises (215;:

1 Match the funciions listed 1n column A with the correct
item listed in column B One of the items in column B
will be used more than nnce

Column A Column B
—— (1) Makes and secretes bile 4 Pancreas
———(2) Serves as a reservorr for b Salivary glands
storing bile ¢ Lwer
— (3) Makes plasma proteins. d  Gallbladder

and antibodies
——— (4) Provides 1nsulin
e (5) Stores vitamins A and D
— (6) Imtiates the process of
digestion

1-8. Anatomy and Physioiogy of the Nervous
System

The nervous system is the stimulus—response

mechanism that coordinates and regulates all body activity.
It is responsible for all the processes that make the
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adiustment to both internal 2nd external environment and is
the most highly orgamzed system in the body. It may be
considered as an intricate communications system that
transmits 1mpulses fron: different | arts of the body to the
brain and from the brain to organs and structures that react
to impulses.

The nervous system 1s both voluntary and involuntary
and is composed of the brain, spinal cord. nerves, and
ganglia (gang’-lee-ah). It 15 divided 1nto a central nervous
system (CNS) and a peripheral nervous system (PNS) The
peripheral nervous system also includes the autonomic
nervous system, which 1s self-controlling and 1s formed
from the many nerves that mnervate ihe internal organs,
glands, and blood vessels. We will examine each of these
systems later on, but first we will consider the structure of
the nervous system

216. Specify the two types of r euruns and list what each
type does.

Structure of the Nervous System. The basic structural
unit of the nervous system 1s the neuron or nerve cell. Each
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neuron contains a cell body and cell processes called
dendrites and axons  Dendnites carry impulses toward the
cell body. and axons carry impulses away from the cell
body A typical nerve cell 1s shown in figure 1-20 There
are two types of neurons—afferent (which 1s receptive or
sensory) and efferent (which1s effective or motor) Afferent
neurons carry impulses from the penphery (body) toward
the spine ar1 brain Efferent neurons carry impulses from
the brain and spine to the periphery. The bodies of afferent
neurons are located 1n ganghia. just outside the spinal cord
A ganghon 15 a group or mass of neurons that serves as a
center of nervous impulses

A rerve 1s a cordlike structure that transmits impulses
from one part of the body to another. A nerve has many
fibers that are closely associated but have independent
functions A nerve may consist of sensory fibers only.
motor fibers only. or a combination of the two.

Exercises (216):

1. Identify the two types of neurons

2 What 1s the function of afferent neurons”

3 What s the function of efferent neurons”?

217. Specify the structure and function of various parts
of the central nervous system.

The Central Nervous System. The central nervous
system 1s composed of the brain and spinal cord and 1s
located 1nside the cranial cavity and 1n the vertebral canal.
To help you to understand both structures, we will consider
them separately .

The brain. The brain. shown 1n figure 1-21. receives and
nterprets impulses from stimuli and sends out responses for

JERVE
Cell Body
\. > Dendrites
7
A‘«Oﬂ-»
Collaterals
NEURCN

Figure 1-20 A typical nerve cel
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action It 15 composed of a large mass of nerve tissue and
has three main parts—the cerebrum, the cerebellum. wnd
the brain stem These are discussed ndividually i the
tollowing paragraphs

Cerebrum The cerebrum (or forebrain) 1s the largest part
of the brain and 15 dividea tnto right and left halves called
hemispheres  Each hemisphere 15 divided 1nto specialized
lobes. named after the cramal bones to which they are
jomned Each of these lobes 15 a specialized. functional arca
The frontal iobe 1s a motor area. the parnetal lobe 15 a
sensory area. the occipital lobe 1s the center of vision. and
the temporal lobe 15 the center of hearing

The cerebrum. shown 1n figure 1-21. presents a wrinkled
appearance, charactenzed by many rnidges and
convolutions. The outer layer of the cerebrum, called the
cortex. 1s made up of gray matter containing nerve cells. It
governs all conscious functions The interior of the
cerebrum 1s white and contains buadles of axons and nerve
tracts Its functions include the accumulation and storage of
knowledge. or memory. and the interpretation of
sensations.

Cerebellum. The cerebellum 1s the second largest part of
the brain and 1s located 1n the lower posterior part of the
cranial cavity, beneath the cerebrum. Its primary functions
are concerned with the coordination of muscular
movements and body balance. or equilibrium.

Brain stem. The brain stem consists of three functional
parts: the midbrain, the pons, and the medulla oblongata.
The midbrain 1s a small structure containing nucler for
reflex control. The pons makes up the middle pait of the
brain stem and serves as a bridge to connect the brain stem
to the cerebe;lum It also serves as a place for the exit of
crarual nerves and helps to regulate respiration The
medulla oblongata 1s the part of the brain that connects with
the spinal cord It 1s the location of such vital control
centers as respiration, heartbeat, and blood pressure. In
addition. many reflex actions such as sneezing. coughing.
and peristaltic movement are controiicd by the medulla
oblongata

The spinal cord The spinal cord 1s the ma.a nerve trunk
for the oody It 1s similar to a large telephone cable, able to
carry hundreds of messages at the same time It 1s located
inside the vertebrae column, extending from the brain to the
lower region of the back. and 1t is the means by which
impulses from the brain reach the periphery of the body,
and also 1t is the way by which impulses from the periphery
reach the brain. The spinal cord contains 31 pairs of spinal
nerves with both sensory and motor fibers that lead from the
cord to all parts of the body.

The brain and spinal cord are covered with three layers of
special membranes called memnges (men-in’-jeez).
Meninges serve as a protective covering for the brain and
spinal cord. The space between the raiddle and inner layers
contains cerebrospinal fluid. a clear watery solution similar
to blood plasma. It circulates over the entire surface of the
brain and spinal cord and provides a protective cushion as
well as a source of nourishment for these structures It is
continuously being formed by a plexus (network or miiss) of
blood vessels 1n the brain and. as 1t 1s formed, a like amount
is continuously reabsorbed
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Figurc 1-21 The bran

Exercises (217):

ldenufy each true statement and explain why the oinrs are
talse

—— 1 The central nervous system s composed of the
brain and the spinal cord

The cerebrum is divided into nght and left halves
called hemispheres.

3 The frontal lobe of the cerebrum 1s a sensory area

& The cortex governs all conscious functions

5 The cerebellum 1s the largest part of the brain

The pons make up the middle part of the brain
stzm

Sneezing, coughing and peristaltic movement ae
controlled by the medutla oblongata

The spinal cord contains 23 pairs of spinal nerves

-2

218. Identify the nerves of the peripheral nervous
system.

“he Peripheral Nerveus System Tie penpheral
nervous system 15 made up of 12 pairs of cranial nerves and
31 pairs of spinal nerves stemming from the bram ad
spinay cord, respectively. These nerves carry both
voluntary and involuntary impulses. The cranial nerves are
sensory, niotor or mixed. They are discussed in the
following paragraphs.

a. The olfactory nerves convey the sensation of smell
from the muccsa of the nose to the olfactory center of the
brain
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b The opt:c nerves are concerned with vision They
convey the sensation of sight from the receptor cells in the
retina of the eye to the visual area n the posterior aspect of
the occipital lobe of the cerebrum

¢ The oculomotor nerves control the movements of the
eye muscles. To a lesser degree, they are concerned with
the

d The tngeminal nerves, whose branches nclude the
ophthalmic nerve, the inaxillary nerve, and the mandibular
nerve, innervate the eye and oral cavity

e The trochlear nerves control the superior oblique
muscles of the eye

f The abducens nerves control the lateral rectus muscles
of the eye

g The facial nerves control the muscles of the face that
are concerned with facial expression.

h The acoustic nerves constst of two nerve roots—the
cochlear and the vestibular The cochlear root 1s concerned
with hearing, and the vestibular root with equilibrium or
balance.

1. The glossopharyngeal nerves supply the tongue and
pharynx and convey taste sensations from the tongue to the
cerebrum.

j- The vagus nerve extends through the neck to the
pharynx, larynx, trachea, and esophagus. This nerve has
wide distribution 1n the thoracic and abdominal viscera. It
also nfluences heart rate, breathing, speech, and
swallowing

k. The spinal accessory nerves supply the two muscles of
the neck—the trapezius and the sternocleidomastoideus,

. The hypoglossal nerves coatrol the muscles of the
tongue

These nerves also may be referred to by number. For




instance, the olfactory nerve may also be called the first
cranial nerve and the acoustic nerve. the eighth cramal
nerve

The spinal nerves are mixed nerves that arise from the
spinal cord and pass through the intervertebrae formina.
There are 31 pairs: 8 cervical, 1. thoracic, 5 lumbar, 5
sacral, and | coccygeal They interlace 1n some regions of
the body and also form a plexus. These plexuses are found
in the cervical, bracheal. lumbar, and sacral regions.

The autonomic nervous system belongs to the peripheral
nervous system, and 1t 1s functional rather than organic. It is
formed from the many nerves that innervate the internal
organs, glauds and blood vessels. Its action, as the name
implies, 1s automatic The autonomic nervous system
enables the body to maintain an internal environment
suitable for all vital body processes. It 1s further divided
into a sympathetic and a parasympathetic system. These
two systems act 1n opposition to each other. For example,
the sympathetic system stimulates nerves that cause
acceleration of the heart beat and raise the blood pressire.
The parasympathetic system acts to slow the heart and
lower the blood pressure By acting in opposition, the two
opposing functions tend to keep the body i delicate
balance

Exercises (218):

| Match the nerves in column A with the apropriat~
statement that de<cribes them in column B

Column A Column B
——— (1) Olfactory nerves a  Contro} the muscles of the
. (2) Optic nerves tongue
—— (3) Oculomotor nerves b Control the movements of
—— () Trigeminal nenes the eye muscles
———'5) Facial nenes ¢ Include the ophthalmex
——— (6) Vagus nerve maxillary, and mandibular
——— (1 Hypoglossal nenve nerves
— (8) Glossopharyngeal nerves d Comey the sensation of
——— (9) Spinal accessony nerves smell

¢ Control the muscles of the
face concerned with expres-
ston

t Concerned with vision

g Influerces heart rate bredth-
ing. and speech

h  Supply motor sensation to
the trapezuis muscie of the
neck

1 Comey taste from the
longue to the cerebrum

1-9. Anatomy and Physiology of the Excretory
System

The excretory functions of the body are carned out by the
kidneys, which excrete iquid and soluble water products,
the skin. which excretes water and dissolved salts; the
digestive tract, which excretes solid wastes; and the lungs,
which excrete carbon dioxide and water.

219. Cite the location, parts, and functions of the
urinary structure.

The Urinary System. The uninary system. as shown in
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figure 1-22, 15 composed of the kidneys. ureters, bladder,
and urethra It maintains the water balance of the body and
removes the waste products of metabolism from the blood
and excretes them from the body

The kidneys. The kidneys are composed of two large,
bean-shaped organs that lie on the posterior abdominal wall
just below the diaphragm and on either side of the vertebrae
column The renal glands lie on the superior surfacc of the
kidneys Refer to figure 1-23 as we discuss the different
parts of the kidneys. The medial surface of the kidney 1s
concave. The notch mn tlus surface 1s called the hilum.
Through the hilum, the renal artery, vein, nerves, and
lymphatic vessels enter and leave the kidney. The
functioning renal umt 1s the nephron (nef’-ron), which
consists of a renal corpuscle and its tubule. Each kidney
contains about | million nephrons Only about 25 percent of
the total renal mass 1s essential for the survival of the
individual

Unine formation 1s the result of two processes. filtration,
which takes place 1n the renal corpuscle, and reabsorption,
which occurs 1n the tubules.

The ureters. The ureters are the tubes which connect the
kidneys with the urinary bladder Penstaltic contractions of
the ureters aid in transporting unne to the bladder

The urinary bladder. The urinary bladder les in the
natvic with its neck Just posterior to the symphyas pubis
The urinary bladder stores urine prior to excretion

KIDNEY

URETER

J<— URETHRA

Figure 1-22 The urinary systern
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Figure 1-23 Parts of the kidney

The urethra. The urethra 1 the tube passing from the
bladder to the exterior of the body The female urethra 14
about 4 cm long. while the male urethra 15 about 20 ¢m
long

Exercises (219)-

Place the letter * T " 1n front of correct statements

The kidneys are two bean-shaped organs located on

the anterior abdominal wall

——— 2 The function of the bladder 15 to store urine prior to
excretion

— 3 The length of the female urethra 1» about 20 ¢cm

long

About 25 percent of the total renal mass 1s essential

for the survival of the individual

Urine 15 the result of the filtratton and destruction

processes

Penistaltic contractions aid 1n transporting urine to

the bladder

— 1

220. Specify the functions of the skin as it relates t) the
excretory system.

The Skin. The <kin serves many functions It 1s sensit:ve
to pain. temperature. touch and pressure 1t forms an elastic

and rugged covering for protection against the external
environment. ana it also inhibits excessive 'oss of water,
essential fluids. and salts

Heat loss 15 regulated by nervous and chemical activation
of the sweat glands located 1n the skin and by di'at:on and
contraction of capillary vessels The skin has a minor
secretory function n that 1t secretes sebum (see’-bum),
which 15 the oily suhstance pnimanly responsible for the
lubrication of the .urface of the skin. Through the sweat
glands of the -kin. water and dissolved salts are excreted
from the body

Exercises (220):

I Whatare the two functions of the shin?

2 Whatis the purpose of sebum’?

3 How is heat loss regulated?

1-10. Anatomy and Physiology of the Endocrine
System

As mentioned previously. the body 18 a complex,
amazing structure 1 that <o many of its components
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interrelate and influerce the activities of other parts. You
have already learned about the work of the pancreas in 1ts
secreion of digestive chemicals The pancreas also
performs endocnne functions Most endocrine glands,
however. do not perform both endocrine and exocrine
functions This section briefly describes the various glands
and their functional influence on the body

221. ldentify the functions of the major glands of the
endocrine sysiem, and relate the cause of diabetes
mellitus.

Glands of the cndocnine system are located 1n various
parts of the body. as shown n figure 1-24. The functic s of
the glands also vary 1n the activities they perform.

The Pituitary. Th:s 1s a small, pea-sized gland that 1s
located at the base of the brain It has control over all other
endocnne glands of the body It 1« divided into the antenior
and posterior lobes

THYROID

PINEAL

(1) The antenor lobe nfluences skeletal growth, thyroid
secretions and activity of the adrenal cortex

(2) The postenior lobe inhibits water excretion by the
kidneys, stimulates contraction of smooth muscles, secretes
oxytocin, the pnnapal  uterine—contracting  and
lactation—stimulating hormone of the gland

The Thyivid. The thyroid's two lobes lie on the antenor
part of the neck velow the larynx It 15 connected to the
upper trachea by a thin stnip of tissue called the 1sthmus
The thyrowd secretes the hormone thyroxin, which controls
the metabolic rate of the body This includes the rate of
physical growth. mental de velopment. sexual maturity, and
in the distnbution and exchange of water and salts tn the
body

The Parathyroids. These are smail, round ! odies,
usually four in number, located behind the thyroid. Their
hormones regulates the calcium and phosphorus content of
the blood and bones.

THYMUS

1 ADRENAL

f \
PANCREAS

Q 04—\—OVARY

(FEMALE)

TESTIS

/ (MALE)

Figure 1-24 The endocnine system

Y189




ERI

Aruitoxt provided by Eic:

The Adrenals. The two adrenal glands sit like caps. one
on the top of each kidney They consist of the outer portion
(cortex) and the inner portion (meculla). The adrenal cortex
secretes numerous compounds that control salt and water
balances and affect the body's ability to meet stress and
resist infection. The medulla secretes epinephrine.
Epinephnne stimulates the autonomic nervous system and
influences artenial blood pressure and heart beat; relaxes the
coronary arteries, causes contraction of uterine and
bronchial muscles; causes dilation of the eyes; elevates
blood sugar; and generally increase the metabolic rate.

The Gonads. These are the ovaries in the female and the
testes in the male. Gonads are located in the pelvic area.
The ovaries are located in the pelvis, one on each side of the
uterus. they secrete hormones and produce ova for
reproduction. The testes are located one in each side of the
scrotal sac, and their functions are to form spermatozoa and
to secrete testosterone.

The Pancreas. We have previously discussed the
pancreas as an exocrinc gland of digestion. However, 1t
contains cells (islets of Langerhans) that secrete mnsulin into
the blood stream. Insulin is essential for the use and storage
of carbohydrates of tye body. A sugar imbalance occurs 1n
the body if these cells stop functioning or are destroyed
This condition 1s called diabetes mellitus.

Exercises (221):

! Where 1s the hormone secreted
iciaxation of the corondry arteries’

that nfluences

(%]

Name the gland that regulates the body’s metabolic
rate

3 Whutis the function of the parathyroids?
4 What causes diabetes mellitus?
5 Which glands secret testosterone?

1-11. Anatomy and Physlology of the Reproductive
System

This chapter has discussed the anatomical structures of
vanous systems and the functions of those structures. But
the human body eventually grows old and dies. Individuals
who die are replaced by new life, and that subject brings us
to the purpose of this section. It lists first the reproductive
structures of both male and female and further explains the
reproductive process.
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222. Specify the anatomical structures of the male
reproductive system and their locations.

Male Reproductive Structures. The male reproductive
system consists of the penis, testes, and associated ducts
and glands shown in figure 1-25.

The penis. The penis 1s composed of three cylindrical
bodies of spongy. cavernous tissue, bound together by
connective tissue and loosely covered with a layer of skin.
The urethra passes through the pems from the urinary
bladder.

The iestes. The testes are two oval-shaped structures that
descend to the scrotum after birth. The testes onginally are
located in the inguinal canal prior to birth.

The scrotum. The scrotum 1s a cutaneous pouch that
contains the testes and parts of the spermatic cord. It lies
beneath and outside the pelvic floor.

The spermatic cords. The two spermatic cords that
suspend and supply the testes are formed by the ductus
(VAS) deferens, arteries, veins, lymphatics, and nerves,
bound together by connective tissue They extend from the
anterior lower abdominal wall, through the inguinal canal,
and into the scrotum.

Ductus deferens (VAS deferens). The ductus deferens is
a smatl tube that connects the epididymus and jaculatory
ducts. It ascends with the spermatic cord through the
+ zumal canal into the pelvic cavity.

Seminal vesicles. The seminal vesicles are two pouches
*" at hie between the bladder and the rectum

The ejaculatory duct. The ejaculatory duct is formed by
the convergence of the ductus deferens and the seminal
duct it leads into the prostatic urethra

The prostate gland. The prostate surrot.ids the first
portion of tne urethra and 15 composed of muscle and
glandular tissue

The Cowper’s glands. The Cowper's glands are two
pea-sized bodies, one lying along each side ot the urethra;
they have excretory ducts leading into the urethra

Exercises (222):

I What structures i1e 1n the mgwinai canal prior to birth?

2 Whai pea-sized bodies lie on either side of the urethra?

3. What structure surrounds the proximal end of the
urcthra”

4. What structures are formed by the convergence of the
vas deferens and the semnal duct?
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Figure 1-25 The male reproductive system

5 What structures suspend the testes in the scrotum?

6 What structures are located between the bladder and
rectum”

223, Cite each female reproductive structure.

Female Reproductive Structures. The female
reproductive system includes the ovaries, fallopian tubes,
uterus, vagina, external genitaha, and mammary glands, as
shown in figure 1-26.

The ovaries. The ovaries are two almond-shaped glands
suspended by ligaments 1n the upper pelvic cavity, one on
either side of the uterus.

The fallopian tubes. The fallopian tubes are two tubular
structures that extend from the ovanes and terminate in the
uterus.

The uterus. The uterus is a hollow, pear-shaped organ
with thick, muscular walls. It is lined with an epithelial
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tissue called endometrium The uterus 15 about 2 ¥4 inches
long and 2 inches wide at the large end It has three
openings. 1nto the uterine tube on either cide above, and
into the cervix below.

The vagina. The vagina 1s a muscular canal lined with a
mucous membrane It extends from the cervix to the vulva
(about 3 inches).

The vestibular glands (Bartholins). The vestibular
glands are located on either side of the vagina. They have
opcnings that emerge between the hymen and labia minora.

The external genitalia. The external genitalia, referred
to collectivuly as the velva, include the mons pubis, labia
majora, labia minora, clitoris, vestibule, lesser vestibular
glands, and hymen. The mons pubis is the fat pad located
anterior to the symphysis pubis. It 1s composed of a
collection of fatty tissue beneath the skin. The labia majora
are two folds of skin extending from the mons pubss to the
posterior area of the perineum. Within these two folds of
skin are two smaller folds called the labia minora. The
clitoris is a small body of erectile tissue located at the point
where the two labia minor meet; the vestibule is in the area
between the labia minora, into which the urethral and
vaginal orifices open. The lesser vestibular glands are small
mucous glands with ducts opening between the urethral and
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vaginal orifices The bymien is a fold of mucous membrane Column A Column B
that extends across the jow or part of the vagina
The mammary ;- 1nds The mammary glands, or breasts. —— 9 Structures extending
are accessory organs it temale repreductive system lflrl‘:'r‘:“‘h" ovaries 1o the
—— (10} Hollow. pear-shaped or-
Exercises (223): gan

' Match each female reproductive structure 1n column B
with the appropriate definttion in column A

224. Evaluate the reproduction process by citing tne
c . functions of the structures that are involved.
olumn A Column B

— 1) Muscular hined canat cx- a  Ovaries
tending If""" the cervix b Fallopian tubes The Reproductive Process. The reproductive umit of the
,, lothevuha ¢ Lterus male 15 the spermatozoa or sperm cell The testes of the
— (2y Accessory temale repro- d  Vagina )
ductive organs ¢ Barthohins glands mature mafe produce sperm It iravels to the ejaculatory
—— (3 Epithehal tissuc that hine f Vulva duct by way of the vas deferens. Baween the testes and the
the uterus g Hymen cjaculatery duct, the sperm 1s influenced by other
—_— 4) Two almond-shaped h Mammary glands Structursc
! ded in th : :
i:"':cdr“p;'\ff:af"}'" ¢ : E::"“]’l“ num a  The speim cells, wnich number 1n the millions, will
{5) The neck of the uterus be mixed with the secretion of the seminal vesicles
——— (6) They have openings that (semcn).
cmerge between the hy- b The prostate secretes an alkaline tluid to keep the
men and labia minura sperm cell mobile and protect them trom the acid secretion
——— 1) The external genitaha f the female ve 2 It 1s dischs d h 1
(%) Fold of mucous mem- of the female vagina [t 1s discharge during the sexual act.
brane across the fower ¢. The sexual act 1 aided by a mucous secretion of the
part ot the vagina Cowper's glands

ERIC 132

Aruitoxt provided by Eic:




E

The cavernous tissue of the male pents becomes greatly
distended with blood during sexual excitement, causing 1t
to erect It 15 at this time that the sexual act occurs, thereby
projecting semen—bearing sperm into the female vagina

Concurrently, the female ovaries have produced the ova
or egg Certain sperm of the male will traverse the
fallopian tubes and penetrate the egg of the female. The ova
1s then caught by the fimbriae (projections) of the fallopian
tubes and conveyed to the uterus. If fertilization has taken
place, the ova 1s implanted in the endometrium, where 1t
will develop into the fetus. If the egg does not become
ferile and further develop, 1t will detact from the
endometrium and be expelled during the menstrual cycle
The fertilization process takes place only during certain
monthly cycles that will vary w:th each female

Exercises (224):
1 What do the Cowper’s glands produce”

1% )

What protects sperni from acids in the vagina”
3 What structure convey s the fertilized egg to the uterus?
4 Through what structure does sperm leave the testes”?

5. What occurs if the female egg does not become fertile
and fails to attach to the endometrium”

1-12. Fundamentals of Chemistry

Almost every chemistry book presents a slightly different
defimtion of the science of chemistry. However, 1if you take
all these defimitions and condense them, 1t would read
something like this. **Chemistry 1s the science that deals
with the composition of matter and the changes 1n
composition which this matter may undergo’”.

225. Define matter and cite its propertiec.

Basic Properties of Matter. Read the defimtion of
chemistry again. It refers to the composition of matter and
the changes matter undergoes. But what 1s matter? Can you
see matter, or 1s it, like so many things in chemistry,
something you read about but never see” Look aronnd you.
The books on your desk, the desk itself, the walls, and you,
yourself, are all matter.

Simply defined, matter 15 anything that occupies space
and has weight or mass. All of the items mentioned in the
preceding paragraph are, of course, examples of matter.
Since matter must occupy space, 1t 15 apparent that two

Q \
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bodies of matter cannot occuoy the same space. The
possession of mass endows each body of matter with
gravitational attraction and thereby gives 1t weight The
books, desk, and walls we mentioned previously are
obviously matter, but what about air and other gases? It 1s
true that a colorless and odorless gas, such as air, 15 not
readily apparent to our senses Nevertheless, such gases
occupy space and have weight, and are therefore matter.
Don’t jump to conclusions and think everything 1s matter.
Many things of which you are aware are not matter. For
example, electricity, rays of light, and sound are not matter,
but they do exist Such things are examples of energy,
which is defined as the capacity for doing work. We kuow
now that matter can be converted nto energy and energy
converted into matter under certain controlled conditions.
Matter can be transformed from one form to another An
iron post, if left exposed to moist air, will soon exhibit signs
of rust; fruit jwices exposed to air will ferment and alcohol
will form in them; when wood or paper is bumed, the
onginal matenal seems to disappear Under normal
circumstances, matter can neither be created nor destroyed;
1t 1s merely passed from one form to another. For example,
the 1ron from the post was not lost; 1t actually entered into
combination with the water vapor and oxygen in the air to
rm a new substance called rust (iron oxide). The alcohol
the fruit yjmce did not develop from nothing; it was
tormed from the sugar that in turn disappeared as the
alcohol was formed. Likewise, the burned wood produced
ashes and gave otf gases whose combined weights equal the
weight of the original substance.

Exercises (225):

I Anything that occupies space and has weight or mass
1

1% )

The possession of endows cach body of
matter with gravitational at'raction and thereby gives 1t

3 Matter can be converted 1nto under certain

controlled conditions

4 Matter can be transformed from one form to another,
but under normal circumstances, matter can neither be
nor . since 1t 1S

merely passed from on: form to another
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226. Cite the three physical states of matter, and specify
how temperature, pressure, and volume are
interrelated.

Physical States cf Matter. All matter exists 1n one of the
physical states of solids, liquids, or gases. To understand
why matter exists in a particular physical state, you must
firct realize that all matter is composed of very tiny particies
(atoms or molecules). The degree to which the parti-les are
packed together and therefore are more or less free to move
about determines whether the matter takes the form of a
gas, aliquid, or a solid (see fig. 1-27).

Gases. Oxygen and' hydrogen are common examples of
gases. Air is a combination of several gases. The particles
are far apart in gases. As a result, there are vacant spaces
between the particles, and the particles are therefore able to
move about in almost complete independence of each other.
Since the particles are free to move about, gases do not have
shape or boundaries. The volume of a gas can be greatly
changed as a result of a change in temperature or pressure,
since the particles can be easily pushed farther apart or
closer together.

Liquids. Alcohol and water are common examples of
liquids. Although liquids have a definite volume at a given
temperature, they do not have a fixed shape. Their particles
are packed closer together than those of gases; however,
they are still somewhat free to move about. As a result,
liquids take the shape of the container in which they are
placed.

Solids. Wood, glass, salt, sand, and iron are all common
examples of solids. In the solid state of matter, the particles
are closely packed together and they remain in fixed
positions. Solids have specific shapes and boundanes. They
may expand or contract slightly upon normal heating or
cooling, but they remain hard and in a fixed shape.

Many substances can pass from cne physical state to
another without changing their chemical nature if
temperature and pressure are altered sufficiently. We
classify a substance as a gas, liquid, or solid 1n accordance
with the form in which we normally find it under ordinary
conditions. For example, we classify water as a liquid—
although at a lowered temperature, 1t becomes a solid (ice)
and at an elevated temperature a gas (steam). Thus, matter
not only occupies space and has mass or weight but also
occurs in various physical states such as solids, liquids, and
gases. In this paragraph we have used a substance (water) as
an example of a form of matter

Exercises (226):

1. What are the three physical states of matter”
2 How can the volume of gas be changed”

3. How are the volume and shape of liquids determined?
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4. How are solids affected by temperature changes?

227. Differentiate between the physical and chemical
characteristics of matter.

Identity of Matter. Any specific form of matter in which
all specimens have the same properties will have a specific
identity, such as salt, water, and wood. These properties are
the physical and chemical charactenistics that distinguisi.
one substance from another. When a substance possesses a
characteristic, such as odor, color, shape, freezing point,
boiling point, or solubility, we call it a the physical
characteristic of the substance. For example, since water
freezes at 0° centigrade and boils at 100° centigrade, we say
that these are physical characteristics of water. Sulfurated
potash has a distinct odor, color, shape, and solubility;
therefore, we list these as physical characteristics.

Chemical characteristics, however, are more difficult to
see than are the physical characteristics of a substance.
Charactenstics such as energy content, reaction with other
substances, and reactions with light, heat, and electricity
are chemical charactenstics. For example, salt remains
unchanged when heated; whereas sugar will char and burn.
Iron will rust it exposed to most air, while gold does not. If
you do not storc hydrogen peroxide in a tight, light-resistant
container in a cool place, it will chemically decompose.
These are chemical characteristics

Exercises (227):
1 Match the items 1n column B with the items 1n column
A. Column B items may bhe used more than once.

Column A Column B

— (1) Odor a4 Chemical characteristics
__(2) Energy content b Physical charactenistics

—— (3) Reaction with light
——— (4) Freezing point

——— (5) Solubility

—— {6) Reaction with electriaity
— (7) Reaction with heat
——— (8) Boiling heat

—— (9 Shape

228. Identify atoms and elements by citing their
properties and structures, and indicate how atoms vary
not only from one element to another but also within a
single element.

Elements. Elements are the simplest forms of matter.
They cannot be broken down by ordinary chemical or
physical means intc simpler substances and cannot be
created by the union of simpler substances. At present,
scientists know the existence of slightly over 100 elements.
Each one possesses its own chemical and physical
characteristics. Each of these elements is identified by a
chemical symbol. Some common examples of elements and
their symbols are arsenic (AS), carbon (C), chlorine (C1),
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particle—the neutron. The neutron is found 1n the atomic
structure of all atoms except the simple hydrogen atom.
Almost all of an atom’s weight 1s composed of its protons
and neutrons. Electrons have practically no weight. The
atomic weight of an atom indicates the weight of the atom’s
protons, neutrons, and electrons in relation to an atom of
carbon. In addition to atomic weight, two other figures are

SOLIDS LIQUIDS GASES used when discussing the atom: the atomic number and the
(OrDER) (DI1SORDER) (EXTREME mass number. The atomic number simply indicates the
DISORDER) number of protons in the atom of a particular element. Let's

Figure 1-27 States of matter

Cobalt (Co), copper (Cu), fluorine (F), gold (Au), hydrogen
(H), 10dine (1), mercury (Hq), oxygen (O), and sodium
(Na). A complete listing of all the elements can be found in
most dictionanes. These elements, as you will later see
are the building blocks of all matter.

Elements are composed of minute particles called atoms.
These atoms are the smallest basic particles of an element
that still maintain the characteristics of the element. For
example, a lump of pure elemental carbon contains only
carbon atoms, and pure elemental gold contains only atoms
of gold; each atom exhibits the characteristic properties of
the element. The atoms in a particular element are different
from the atoms found in any other element In other words,
the atoms found in carbon differ from those found 1n gold
and the atoms found 1n hydrogen differ from both the atoms
tound in carbon and gold To understand this difference
more thoroughly, you must be more familiar with the
structure of the atom.

Although atoms are far too small to see, scientists have
determined that they differ widely in size and weight. They
range from the hydrogen atom, which is the lightest, to the
uranium atom, which is one of the heaviest. Atoms of most
metals tend to be heavier than atoms of nonmetals.
Although it is impossible to actually weigh an atom,
scientists have developed a chart of relative atomic weights.
These relative weights are based on the weight relation of a
particular atom to an arbitrary atomic weight that has been
assigned to the carbon atom. The atomic weight assigned to
the carbon atom is 12. The atomic weight of an atom of
another element indicates its weight in comparison to
carbon. For example, the atomic weight of the aluminum
atom is 26.9815. This figure indicates that it weighs slightly
more than twice as much as the carbon atom. Another
example is the hydrogen atom whose atomic weight is listed
as 1.00797; this means that the hydrogen atom only weighs
about 1/12 as much as the carbon atom. By knowing the
weight of the various atoms, scientists can determine the
amount of materials involved in a chemical reaction.

The atoms of the various elements differ in weight
because they are structured differently. The simplest atom
is that of hydrogen. This atom is illustrated in figure 1-28.
One atom of hydrogen is composed of a nucleus (center),
which consists of one proton. A single electron orbits the
proton in much the same manner as the earth orbits the sun.
From this simple drawing of the simple atom, you may have
determined that the atom is composed of two particles: the
proton and the electron. There is, however, another
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look a Iittle closer at these structures of the atom. Table 1-3
is a chart of the atomic statistics of a few of the elements.
Complete charts are available 11 most dictionaries or
chemistry books

Protons. Protons are located 1n the nucleus of the atom,
and the protons have a positive charge of electricity. The
number of protons in the atom of a specific element is
always the same. For example, all carbon atoms have 6
protons and all gold atoms have 79 protons. An atom of one
element differs from that of another element, depending on
the number of protons its nucleus contains. As you recall,
the number of protons in the nucleus of a single atom of a
specific element is the atomic number of the element. For
example, the atomic number of carbon is 6, and the atomic
number of gold is 79, because there are 6 protons in the
carbon atom and 79 protons in the gold atom.

Electons. Negatively charged particles called electrons
surround the atom’s nucleus in one or more rings called
shells or orbits. The number of electrons in the outer shell
can vary from | to 8, depending on the element. The
electrons are in constant circular motion around the
nucleus. The number of electrons in an atom always equals
the number of protons. Therefore, since the number of
negative charges equals the number of positive charges, the
atom as a whole is neutral.

Neutrons. The neutrons, like the protons, are located in
the nucleus of the atom. As their name implies, they are
electrically ncutral. The number of neutrons present in an
ordinary atom can be calculated by subtracting the
element’s atomic number from its mass number. For
example, the ordinary carbon element atom has a mass
number of 12 and an atomic number of 6; when we subtract
6 from 12, we find that the ordinary carbon atom will have
6 neutrons. In addition to ordinary atoms, most elements
also have atoms which are called isotopes of the element.
These atoms have the same number of protons and electrons
as found in all other atoms of the element; however, they
have a different number of neutrons. Some of these isotopes

NUCLEUS
1 PROTON

O o
lElE(le;>

Figure 1-28 An atom
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TABLE 1-3
ATOMIC STATISTICS

ELEMENT CHEMICAL ATOMIC MASS ATOMIC
NAME SYMBOL NUMBER NUMBER WEIGHT
Aluminum Al i3 14 26.9815
Bromine Br 35 45 79.909
Chlorine C1 17 18 35.453
Fluorine F 9 10 18.9984
Gold Au 79 118 196.967
Hydrogen H 1 1 1.00797
Lead Py 82 125 207.19
Nitrogen N 7 7 14.0067
Sodium Na 11 12 22.9898
Uranium U 92 146 238.03

are radioactive and emit radiation; most, however, are not
radioactive.

Figure 1-29 shows an ordinary sodium atom. Notice that
its nucleus has 11 protons and that there are 11 electrons
orviting the nucleus. Notice also that this particular sodium
atom has 12 neutrons. We have determined that this is an
ordinary sodium element atom, since we know that the
mass number of the sodium atom is 23 and there are 11
protons in all sodium atomrs. By subtracting 11 from 23, we
have calculated that the crdinary sodium atom contains 12
neutrons. An atom that contains 11 protons, 11 electrons,
and other than 12 neutrons would be an isotope of the
sodium element.

Exercises (228):

1. are the simplest forms of matter and
cannot be broken down by ordinary or
means into simpler substances and cannot
be created by the union of simpler substances.
2. Elements are composed of minute particles called
. They are the smal'est basic particles of
an element that still maintain the __of the
element.
3. Atoms differ widely in size and weight ranging from
the atom, which is the lightest to the
atom, which is one of the heaviest.
4. The atoms of the various elements differ ‘n weight
because they are differently.

40

5. The hydrogen atom 1s composed of two particles. the
and the .
6 are located 1n tkz nucleus of the atom
and have a charge of electricity

Figure 1-29 An ordinary sodium atom
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7. Negatively charged particles called
surround the atom’s nucleus in one or more rings
called shelis or orbits

8. The number of electrons in an atom aiways equal the
number of

9 are located in the nucleus of .he
atom and are electrically neutral.

10. In addition to ordinary atoms, most elements also have

atoms which are called of the element
These atoms have the same number of

and as found 1n all other atoms of the
element, howe*er, they have a different number of

229. Define compounds, and name the smallest particle
of the compound which maintains the characteristics of
the compound.

Compounds, Compounds are substances of fixed
composition that resalt from the chemical union of two or
more elements. An example of a ~ompound is ordinary
water (H,0). Water is composed of the =le:ments hydrogen
(H) and oxygen (O). When two atoms of hydrogen unite
with nne atom of oxygen, ordinary water is the result. The
comyosition of water is fixed. By ‘‘fixed’’ we mean that
ordinary water is always composed of two perts of the
element hydrogen and one part of the element oxvgen. The
smallest particle of the compound that maiutains the
charactenistics of the compound is the molecule. Molecules
of some compounds contain a great many atoms; others
contain only two or three. “ach molecule in the compound
is exactly alike. In the case of water, each water molecule
always contains two hydrogen atoms and one oxygen atom.
if the proportions were different, you would have a
different compound. For instance, if you combined two
atoms of hydrogen with two atoms of oxygen, you would
have a hydrrgen peroaide molecule (H,0,), and not water
(H,0). If the water is chemically separated into hydrogen
and oxygen, it will no longer exist 1s water but as the
individual elements (hydrogen and oxygen).

Exercises (229):

1. Define compounds.

2. Whatis the smallest particle of a compound which stll
maintains the charactenstics of tne compound?

230, Nam the property of an atom that determines its
chemical activity, and indicate the four types of
chemical actions by citing definitions, terms, and
maaner of occurrence.

Types of Chemical Change. As we have previously
snted the molecules of a compound are cyeated when the

atoms of two or :nore elements chemically combine The
chemical combination occurs because. under certan
conditions, the atoms that compose the individual elements
will react with each other through the activity of their outer
sh. . electrons. The chemical activity of an atom depends
on the number of electrons it needs to borrow, lend, or
share to complete its outer orbit. The number of electrons in
the outer orbit varies from one to eight, depending on the
element. The fewer the electrons an atom needs to complete
its outer orbit, the more chemically active the atom. For
example, the chlorine atom, which 1s illustrated in figure
1-30, has seven electrons n its outer shell or orbit. It
requires only one electron to complete its orbit. This causes
the chlorine atom to be very active

Basically. there are four types of chemical actions that
could occur to create the various compounds. These
chemical actions are combination, decomposition, single
replacement (or substitution), and double replacement.

Combination, Combination s the simplest method by
which compounds are formed. It is the direct union of tw
or more elements to form a more complex substance. Figure
1-31 illustrates this chemical action. In this ulustration,
sodium (Na), which has one electron 1n its outer orbit,
reacts with chlorine (Cl), which has seven, to form the
compour:d (NaCl). The horizontal arrow in the <hemical
equation indicates chemical action. Each such combination
of atoms is, as you will recall, a molecule.

Decomposition. Decomposition is the breaking up of a
more complex substance. Figure 1-32 illustrates the
decomposition of sodium chloride which results in the
formation a chloride ion (Cl—) and a sodium ion (Na+).
Ions differ from awins iir that they are electrically charged
particles (either pesitive (+) or negative (—)), and usually
have a complete outer orbit. At ms, as you should recall,
are electrically neutral and usaaiy have an incomplete

Figure 1-30 A chlonne atom
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Na + C1 = NaCl

figure 1-31 Combination

outer ring. In figure 1-32, the sodium chlonde 1s
decomposed through the process of electrolysis. Refer to
figure 1-33 as we describe this process. The sodium
chloride compound i. placed in water, and an electric
current is passed through the solution. This solution is
called an ionized solution. When the electric current 1s
passed through the solutio . the chlorine and the sodium
separate. The chlorine i .ds onto the extra electron it
obtained when it was previously combined with the sodium
and becomes a negative ion (Cl—). The sodium, having lost
an electron, now has an excess positive charge and is called
a sodium ion (Na+). As the current passes through the
solution, the negative ions (Cl—) are attracted to the
positive pole, and the positive ions (Na+) move toward the
negative pole. Any compound that undergoes sonization in
this manner is called an electrolyte, since the resulting
compound conducts electricity. The more readily a
compoind because ionized, the more likely it is to enter
into chemical reactions with other compounds. Atoms that
resist separ.tion arc called radicals. Some examples of
radicals are OH—~ (hydroxyl) and NH, + (ammonium).
Single replacement or substitution. This is the
replacement of one element, ion, or radical by another 1n a
compound. This chemical actior may occur either as a
result of natural combination, by electrolysis, or by other
chemical means. A common example of a single
replacement reaction is the moisture contamination of
amalgam which readily (umbines with water to form

Bifh-

hydrogen gas. causing the restoration to expand
excessively. The equation of this reaction ' as follows:

Zn + H,0"Zn0 + H,

The zinc (Zn) replaces the hydrogen (H,), and the hydrogen
is then given off as a gas, indicated by the horizontal arvow.

Double replacement. Double replacement is the
exchange of atoms or radicals between different
substances—in other words, an exchange of chemical
partners. As with the single replacement reaction, this may
occur as the result of a natural combination clectrolysis, or
by other chemical means. This double replacement reaction
occurs frequently between inorganic compounds, as
illustrated in the equation below.

NaCl + AgNO, * NaNO, + AqCl

(Sodium) (Silver) (Sodium) (Stlver)

(Chloride)  (Nitrate) {Nitrate) (Chlonde)
Exercises (230):

1 Upon what 1s the chemical activity of an atom
dependent?

NaCl

Figure 1-32 Decomposition of sodium chlonide
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Figure 1-33 The process of electrolysis

2. What type of chemical action 1s the simplest method in
which compounds are formed”

3. Define decompost'ion

4. What t. m 1s used for & grouping of atoms that resist
separation and alway s remain together”?

5. How does single replacement or substitution occur?

6. Wha! is double replacement”

231. Define the terms ‘‘acid,’’ ‘‘base,”’ and ‘‘salt,’’ and
identify how they are classified, their differences, and
their properties; and define chemical reactions possible
between acids and bases.

‘ Aruitoxt provided by Eic:

Acids. Acids are classically defined as substances
containing hydrogen that donate hydrogen ions 1n solution.
In solution, acids form no positive 1ons other that the
hydrogen ions. Therefore, they are classified as protonic,
that 1s, they release or donate protons. Acids are usually
classified according to the number of protons fumished by
each niolecule

Monobasic acids donate one proton (HC
Dibasic acids donate two protons (H,SO,)
Tribasic acids donate three protons (H P

Acids have the following common properties. They usually
have a sour taste, affect some indicators, neutralize bases to
form salts. react with some metals to form salts, react with
some metallic oxides to form salts, react with carbonates to
form carbon dioxide and water, and are usually (but not
always) soluble 1n water Generally, acids may be prepared
by the following methods.
(1) Reacting water with a nonmetallic oxide.

CO,+H,0 "H,CO,
(2) Reacting sulfunic acid with the salt of the acid.

H,S0O,+NaCi ~ NaHSO, + HCl

(3) Direct combination’

H,+Cl, ™ ,HCl

Bases. A base differs from an acid 1n that it is a proton
acceptor and, when 1t is dissolved in water, 1t forms no
negative ions other than OH 1ons Generally, the proton, a
base acceptor comes from the disassociation of water.
Bases are usually classified according to the number of
protons they accept.

Monoacidic bases take up one proton (NaOH)
Diacidic bases take up two protons (Ca(OH),)
Tnacidic bases take up three protons (Fe(OH),)

Bases have the following common properties: they have a
bitter taste in solution, fee! shck and slippery like soap,
affect some indicators, react with acids to produce .alts,
and react with nonmetallic oxides to form salts. Generally,
bases may be prepared by the following methods

(1) Some active metals react with water to form bases:

2Na+2HOH ~ 2NaOH =112
(2) Some metallic oxides react with water to from bases:

-

CaO+HOH ™ (OH),

(3) When the salts of calcii.u, magnestum,and iron come
in contact with the soluble bases, double displacement
reactions occur, forming insoluble bases which precipitate:

FeCl,-- 3NaOH"Fe(OH), + 3NaCl

(4) Some substances do not have an OH group but act as
bases. For example, ammonia reacts with water as follows:
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NH,+H,0"NH,+(OH)

Ammoma 1s considered a base because 1t furmishes
hydroxyl 10ons Actually, once the ammonia has reacted
with water, 1t 1s no longer ammoma.

Salts. A salt 15 an 10mc compound formed by the
replacement of part or all of the acid hydrogen of an acid vy
a metal or a radical acting hke a metal. It 1s an 10nic
compound that contains a positive 10n cther than hydrogen
and a negative ion other than hydroxyl. There are four types
of reactions possible between acids and bases. *hese are as
follows.

(1) Strong acid and strong base

HCl+ HaOH‘NaCl=H:O
(2) Weak acid and weak base

2H,CO, +Fe(OH), "Fe(HCO,

0
(3) Strong ac1d and weak base.

2HCI+ Fe(OH}, ° FeCl,+ 2H,0
(4) Weak acid and strong base
H,CO,+ NaOH * NaHCO, + H,0

These four reactions result in three types of salts.
Reactions (1) and (2) result 1n neutrat salts (a solution of the
salt 1n water will be a neutral solution). Reactions fike (3)
result 1n acidic salts, which produce acidic solutions.
Reaction (4) results in basic salts, which produce basic
solutions. The type of salt 1s very important when a salt is
used medicinally, as the body maintains a specific (PH) in
its tissues and fluids

Exercises (231):

1. Define the terms *acids,”” “‘bases.”” and "*salts ™

2. How are acids and bases classified?

3. Idenufy five properties of acids and five of bases.

4 Idenufy the tour possible rcactions between acids and
bases. and give the results

232. Define terms related to pH and ionization.

PH. The term “'pH"" 15 taken from an expression which
lterally means ‘‘presence of hydrogen ~ This phrase, in
effect, 1s a definition of pH, for 1t 1s an indication of the
hydrogen ion concentration of a solution As a means of
relating changes 1n hydrogen :oncentrations 1n small,
meaningful numbers, the Darash scientist, Sorensen,
devised the pH scale tn use today This scale runs from 0 to
14 While you will not need to calculate a pi value, you
may need to interpret what a pH value means To be better
prepared for this function, examine the following pH scale:

14

13
12

11 Increasingly alkaline (Fasic)
10

9

8

7 Neutral

6

5

4

3 Increasingly acidic
5

PH scale. As you can see in this scale, readings above 7
are increasingly alkaline. Readings down the pH scale from
710 0 are increasingly acidic For example, a reading of 5.5

sould indicate that the solution was acidic. A reading of
8.5 would indicate a alkaline solution. Tooth enamel can
start to demineralize at an acidic level of 5.5. The usual
method for deermining pH 1s by the use of organic
indicators  These are compounds or agents capable of
changing color when they are exposed to different pH
values. Litmus paper used to test the acidic content of saliva
is one example.

Buffers. In order to achieve the proper pH and maintain
1t, we use compounds called buffers. A buffer 1s a solution
which does not change pH upon the addition of significant
quantities of hydrogen or hydro-ions. Buffers resist a
change in pH. A buffer 1s a solution of weak acid and the
salt of that weak acid. A buffer 1s most efficient when the
concentration of the acid is equal to the concentration of the
salt.

An example of a buffer is carbonic acid/sodium
bicarbonate. This is the buffer system which is most
common 1n the fluids and tissues of the body, and it is used
to keep the pH of the blood and body fluids constant.

lonization. As you may recall, electrically charged
atoms are ions. The process of providing the necessary
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energy to an atom to cause it to lose or gain electrons 15
called 1omization It you dissolve a molecule of lithium
chlorde 1n water. the Iithrum separates from the chlorine
‘The lithium loses an electron and becomes a positively
charged lithiumi 1on - The chlonine gains the electron given
up by the hthium and now has one more electron than
protons This chlorine 1on now has a negative charge
Should you go a step further and cvaporate the water. the
unlike charges of the atoms attract one another and a neutral
molecule of lithium chloride 15 formed lons are denoted by
adding a superscript “*+ " or =" g1, 10 the symbol ons
may be either anions (—) or cations (+)

Exercises (232):
1 Define the following terms
a pH
b pHscale
¢ Butters

d lonization

233. Differentiate between the two types of mixtures and
between mixtures and compounds, and name the
process in which diffusion takes place through
permeable or semipermeable membranes.

Mixtures. A mixture is composed of two or more
elements or compounds that have been physically mixed
No chemical reaction takes place between the parts of a
typical mixture Each eclement or compound keeps its
original chemical properties 1n a mixture. Generally,
mixtures can be separated 1nto individual compounds by
physical means. A little water added to a salt-sand mixture
dissolves the salt. Filtering the mixture removes the sand,
and a little heat evaporates the water, leaving the salt. Many
compounds, when placed in water or a similar substance,
wil! form a solution or a supsension,

Solution. Some compounds that have a crystal-like
structure, such as sugar or salt, will dissolve 1n water or a
similar substance A mixture of this type is called a
solution

Suspensions. Some compounds. such as finely
pulverized sand, do not dissolve when »laced in wa.er or a
similar substance, when this 15 the case. the mixture 1s
called suspension

Both solutions and suspensions are mixtures rather than
compounds. because (1) there is no chemical union between
the compound and the medium 1n which it 1s dissolved or
suspended; (2) within certain limits. the proportions in

Q
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which the components are present may vary and (3) the
particles can be physically separated froni the medium
When two solutions are poured nto the same container,
they undergo diffusion, that 1s, the fluids and compeds
dissolved 1n them tend to mingle until the mixture 15 the
same throughout (Gases. but not sohds, may also undergo
diffusion ) When ditfusion takes place through a permeable
or semipermeable membrane. the process s called osmosis
If the membrane 15 semipermeable, 1t may allow only the
fluids to pass through it. or only the fluids and the smaller
particles 1n solution. All larger particles are held back—in
other words. the membrane acts like a filter. In the human
body. some membranes. such as the filtering membranes in
the kidneys. allow diffusion of certain dissolved substances
in one direction only In osmosts. just as n simple
diffusion. the mixtures tend to equalize. Osmosis 1s of great
importance 1n the functioning of living organisms

Exercises (233):

I What type of mixture 1s called a solution”

t

What 1s a suspension”

3 State three reasons solutions and suspensions are
muxtures rather than compounds

4 When diffusion takes place through a permeable or a
semipermeable membrane. what 1s the process called”

234. Indicate the structure of the metric -ystem as
applied to volume, weight, ané length, and cite the
metric units that are used.

The Metric System. The metric system of weights and
measures was made the legal standard for Federal hospitals
in the United States Lv law on 28 July 1866, and all other
systems are referred to it for official comparison. It 1s used
as the scientific system of measurement the world over.
AFM 168—4, Admnistration of Medical Activities, directs
that 1t is the only system to be used in writing prescriptions
in the Air Force. Although you do noi write prescriptions,
you will still have use for the metric system. For example,
when you prepare disinfecting solutions, you use metric
volume measures. When you prepare fluoride compounds,
you use both metric volume and metric weight measures.
And you use the metric length measures to determine the
depth of penodontal pockets, size of teeth or lestons, etc

Note the following facts about the metric system,
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a. Itis used universally
b Every weight and measure has a simple relation to the

meter.

¢ Every umt 1s multiplied or divided by 10 to reach the

next higher or lower umit As in our system of money. 1t 1s a
system of decimal progression; for example, 10 mills = |
cent, 10 cents = 1 dime, 10 dimes = 1 dollar.

d lt1s the only system of weights and measures with a
common standard where a unit of weight equals a umt of
volume The common standard 1s water. For example,
under standard conditions of emperature and pressure, 10
mlliters of H,0 equ.ls 10 grams.

There are three primary umits of measure of the metric
system you should become familiar with. They are-

® The meter—the primary unit of length.

® The liter—the pnmary umit of volume.

® The gram—the primary unit of weight or mass

Each section of the metric system has a definite unit

around which the subdivision and multiples are used-—the
meter for length, the liter for volume, and the gram for
weight  Subdivisions and multiples of these principal pmits
are indicated respectively by Latin and Greek prefixes.

a. The subdivision (from Latin):

1000 = miih
100 = centi
10 = deci

b. The multiples (from Greek).
10 imes = deka
100 times = hecto
1000 tiines = kil

understand or learn Remember that 1t works somewhat like

Our money system

To abbreviate each subdivision and multiple of a unit,
you use the first letter of the prefix and the first letter of the
umt An example of this 1s millimeter (mm). There is one
exception to this rule and that is the gram. The abbreviation
for **gram’’ is always capitalized **GM"’ to make a definite
differentiation from **grain’* which is abbreviated **gr."’

The basic metric umt of temperature is the degree Celsius
(C) In the Celswus scale, water boils at 100° C and freezes
at 0° C In contrast, in the Fahrenheit (F) scale, water boils
at 212° F and freezes at 32° F. The Celsius scale is marked
off in increments of 1° Each ° Fis 5/9 the size of each > C.

Tables 1-4, 1-5, and 1-6 contain the lengths, weights,
and flud measures of the metric system that you may
enccunter 1n the dental service.

Exercises (234):
I. When you prepare fluornide compounds. you use both
metric and metric
measures.

2 When you use the metric system, multiply or divide
every unit by to reach the next higher or
lower unit.

3 The metric system 1s the only system of weights and

measures with a common standard, where a unit of

weight equals a unit of The common
standardis

The meter 1s the prnimary unit of .

The 1s the primrary unit of volume, and

the is the primary unit . f weight.

6 The Celswus scale 1s marked off n increments of

et

When you hr :d the subdivisions and multiples _ °. Each”® 15 5/9 the size
o
above, the met: -«ur will pot be difficult for you to of each
TABLE 1-4
METRIC LENGTHS
Lengths Abbreviations
10 millimeters = | centimeter 10 mm. = 1 cm,
10 cent.meters = 1 decimeter 10 cm. = 1 dm,
10 decimeters = | meter 10 dm. = 1 M.
10 meters = | dekameter 10 M. = 1 dkm.
10 dekameters = | hectometer 10 dkm. = 1 hm,
10 hectometers = 1 kilometer 10 hm. = 1 km,

The metric table may also be written-

1 meter =

nonooh g

"

1000 millimeters
100 centimeters
10 decimeters
0.1 dekameter
0. 01 hectometer
0.00] kilometer
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TABLE 1-5
METRIC WEIGHT

|
Weights Abbreviations
10 milhhigrams = 1 centigram 10 mg. = 1 cg.
10 centigrams = 1 decigram 10 cg. = | dg.
10 decigrams = 1 gram 10 dg. = 1 Gm,
10 grams = 1 dekagram 10 Gm. = 1 dkg.
10 dekagrams = 1 hectogram 10 dkg. = 1 hg.
10 hectograms = 1 kilogram 10 hg. = 1 kg.
The metric table of weights may also be written:
l gram = 1000 mulligrams

= 100 centigrams

= 10 decigrams

= 0.1 dekagram

= 0.0l hectogram

= 0,00l kilogram

TABLE 1-6
METRIC FLUID MEASURES
Measures Abbreviations

10 malliliters = 1 centiliter 10.nl. -1 ¢l
10 centailiters = ] deciliter 10 1. : 1dl
10 decilaters = 1 lites ‘ 10 dl. -1 L.
10 Iaters = 1 dekaliter 10 L. - 1 dkl.
10 dekaliters = | hectoliter ‘ 10 dkl. = 1 hlL
10 hectoliters = 1 kiloliter , 10 hl. - 1kl

'
i

The metric table of fluid measures may also be written:

1 Ihter = 1000 milliliters
100 centiliters
10 deciliters
0.1 dekaliter
0. 01 hectoliter
0. 001 kiloliter

i
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1-13. Basic Microbiology

Microbiology 1s the study of hving organisms known as
micro-organisnis that are o small they are visible only with
the aid of microscopes Not all microogranisms cause
discase 10 humans, however. some do Those that do are
known as pathogens It 1s important that members of the
dental health team have a basic understanding of
microbiology so that they may ntelligently and
conscientiously carry out the steps necessary to control
contamination and to prevent the spread of disease through
the dental clinic

235. Identify microorganisms by classification,
structural makeup, characteristics, hehavior, functions,
and diseases they are associated with.

There are many ways to classify microorganisms. Our
study divides them into six areas: bactena. spores, viruses,
rickettsiae, protozoa, and fungi. This section discusses their
main facets and differentiates between each area to give a
general overview of each organism.

Bacteria. Bactenia are one-celled micro-organisms.
Unlike the typical cell, a bactenal cell does not have an
organized nucleus. The nucleus 1s diffused throughout the
cell. Bacterial cells occur in a number of shapes: sphencal,
called cocci; rod-sha °d, called bacilli; ard cod-shape,
called spirochetes or spirilla. The shape of a particular
bactenia 1s one of the criteria used in its identification.
Another factor in the identification of bacteria is the way
the cells are arranged or grouped together. An arrangement
grouped 1n clusters like grapes is called staphylococct.
Some cocci arrange themselves into pairs. Paired organisms
are called 'iplo, thus the term **diplococei.’” Still another
group of cocci, the streptococci, form 1n long chains. The
bacilla organisms, or rod-shaped bacteria, may align
themselves into chains or pairs, and these may be called
streptobacilli or diplobacilli—but these terms are not often
used The spirochetes vary from a loose spiral to a tightly
cotled spring. They may be short or very long. The always
appear as individual cells and do not form clusters or
chains.

The painng, chaining. or clustering of bacterial cells 15 a
result of the organism’s method of reproduction. The cells
multiply by a process called binary fission (fission 1s *‘to
spht’”’; binary means ‘‘two'’); thus, the splitting of one
organism 1nto two organisms just like the parent cell. If
fission is complete, the cells may be found individually or
in clusters; but if the fission 1s incomplete, the cells may
remain 1n pairs or in long chains.

The polymorphic bactena are just what the name imphes,
many shapes. They appear as modular filaments, short,
clumpy rods, or possibly even Y-shaped organisms.

In addition to different shapes and groupings, some
bacteria have special stuctures that aid them in motility or
survival in nature. All bactenia posses an onter coating
known as a capsule. Some may have a capsule so thin that it
1s undetectable. Others have a very thick, sticky capsule
composed of a complex sugar—fatty—protein substance.
Research indicates that this capsule aids in the organism’s
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survival against the white blood cells in the body To enable
them to move about. some of the bacilli have special
structures  called flagella A flagellum 15 a hairhke
appendage that whips back and torth and either pulls or
pushes the orgamsm about Some cells have only a single
flagellum, while others may have several or may even e
completely covered with flagella The sole purpose of the
flagella 1s movemen:

Spores. Another special structure that developes 1n some
of the bactenia 1s the spore. Any ime certain organisms find
themselves 1n  an unfavorable environment, they
concentrate their protoplasm into a hittle round ball and
become cxtremely resistant to the unfavorable condition.
When the spore 15 formed you can clearly see the ngid cell
wall containing the hittle ball. This dormant form enables
the organism 10 survive adverse conditions that normally
destroy bacteria One species, Bacillus anthracis (anthrax),
has been known to live for as long as 40 yez=- outside the
ammal bouy. Some organisms can withstand boiling for as
long as 2 houts.

Another factor must be kept in mind. In order for bacteria
to cause disease, they must have the proper environment to
survive. Bactena have no mouth; therefore, they absorb
food directly through their cell membranes. Their food or
nutrients must be part of their environment, and there must
be sufficient moisture to sustain hfe. Temperature is a
cntical requirement for bacteria growth. Most disease-
procucing bacteria can survive only at body temperature.
Therefore, when this temperature is lowered or elevated,
they will cease to grow and may die Basically, in order to
reproduce or grow, a particular bacteria must have the
proper temperature, nutritional requ ements, and moisture
(environment).

As the bacteria grow, they produce waste products and
sometimes excrete other substances ured 1n their digestion.
These products, called bacterial toxins, may be toxic or
poisonous to us Exotoxins are toxins waich dffuse out of
the bactenial cell into the surrounding media. Endotoxins do
not diffuse out normally but are liberated by autolysis or
physical disintegration. In either case, these are the
substances that make bactenia harmful. Can you see that
bacteria in their simple one-celled form are actually very
complex organisms?

Another method of classifying bacteria 1< on the basis of
ineir reaction to the Gram stain. In this classification,
bacteria are divided 1ato two broad groups, the Gram-
positive and Gram-negative  We will discuss this staining
process later 1n this section.

Viruses. Viruses are a group of ultramicroscopic,
disease-causing agents. In the past few years, vast amounts
of knowledge have been attained about them, but they are
stlll a mystery to people outside the field of virology. They
are so different from other disease-ccusing agents that they
cannot be compared with any of them They belong to
neither the plant nor animal kingdom, and only a few can be
seen without the aid of an clectrea microscope. They do
not fit our present biological definiton of ‘‘living”
organisms. They do not dic. They merely inactivate or
disassociate themselves They do not reproduce themselves
but cause a living cell to replicate or reproduce them. They
do, however, cause a wide vanety of diseases in plants and




ammals  Examples  of  viruses-caused  diseases  are
smallpox, measles, pohomyehtis, yellow fever, and the
common cold

Rickettsiae Ruckettsiac are a group of organisms
intermediate in many characteristcs between the bacteria
and viruses Rickettsiae will not reproduce outside a host
cell. In other words, they require the presence of a hiving
cell for growth. Rickettsiae are primanly parasites of
insects and are transmitted to humans by fleas, lice, mites,
or icks The most common rickettsiae diseases are Rocky
Mountain spotted fever and typhus.

Protozoa. Prciozoa 15 the lowest division of the micro-
organisms of animal hfe and 15 composed of one-celled
organisms. There are many species of protozoa, but the
majority are harmless to humans. A protozoa differs from
the “*typical cell’” in that 1t 1s a true member of the ammal
kingdom and does not have a cell wall. Its outer covering 1s
the cell membrane, which 1s flexible like a plastic bag It
docs not possess all the other parts of a typical cell,
including an orgamzed nucleus and cytoplasm. Some of
these one-celled ammals have parts not included n the
typical cell  5ome have flagella or cihia, which are organs
of locomotion, and others have a cytostome, which 1s a kind
of primitive mouth. There are four classes of protozoa
Note that the first two are the causes of diseases most
familiar to you

(1) Sarcodina (amoeba), the type that causes amebic
dysentery.

(2) Sporozoa, the type that causes malarnia.

(3) Mastigophora (flagellates).

(4) Infusona (ciiie 2s)

Fungi. The fungi are small members of the plant
kingdom commonly referred to as yeasts and molds. They
have no roots, stems, or leaves, and possess no chlorophyll.
Members of the plant kingdom use chlorophyll to convert
carbon dioxide, water and sunlight intc sugar. There fore the
fungi lacking chlorophyll must depend upon some other
source for their iivelihood. This other source concemns us; it
is the living organism. We usually refer to an infection
caused by the fungi as a fungus infection. Most of the
pathogenic fungi produce superficial infections and grow on
the skin. The ringworm 1s an example of his type of
infection. Other fungi are responsible for more serious
infections where the fungus invades the lungs and other
tissues of the body.

Fungi do not look at all like typical cells. They are round,
oval, or filamentous, and much larger than the bacteria cell.
They have a large vacuole (clear space n the cell), taking
up a good portion of the cell and usually a few large
granules between the vacuole and cell wall. Identification is
based almost entirely on the type of colony the fung
produce. Like bacteria, fungi are ever-present in our
environment. Some are harmful to us, while others are
beneficial. Fungi have many industrial uses. Penicillium
and several other fungi are used in the production of
antibiotics. The undesirable fungi are pathogenic to plants
and animals and are difficult to control. Spores are found on
everything. They blow around in the air and can grow on
anything that hints at being a nutrient. Because of their
prevalance in nature and their association with disease, they
are of prime concem to the field of medicine.

Exercises (235):

' What are the sty categonies of nuicro-organisms

2 What three factors play a role in the dentificiation of

bacteria”?

3 What names apply to the following shapes of bacteria?

a Sphencal

b Rod-shaped

¢ Col-shaped

4 What name would apply to coceal bacteria that arrange
themselves into pairs?

5 What name would apply to coccal bactenia that arrange
themselves 1o long chains?

6 By what process do celis multiply

7 What 1s the outer coating of a bactena called”

8  Whatis a flagellum?

9. When certain orgamsms find themselves 1n an
unfavorable environment, they concentratc their
protoplasm 1nto a littie round, protective bail What 1s
an organism 1n this state called?

10 What do pathogenic bacteria require n order to cause
disease?
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11. What are viruses?

12 What micro-organ:sms are associated with diseases
such as smallpox, measles, poliomyelitis, yellow
fever, and the coramon cold”?

13 By what means are nckettsiac usually transmitted to
man”

14 What are the two most common nckettsial diseases?

15 What 1y the lowest division of the micro-organisms of
animal life that 1s composed of one-celled organisms?

16 Which group of micro-organisms 1s responsible for
malaria and amebic dysertery?

17 Which group of micro-organisms is commonly
referred to as yeasts and molds?

18 What types of conditions may be produced by
pathogenic fung)?

19 Why must fung: depend on other living organisms for
therr livelihood”

1-14. Oral Fiora

Although humans have been familiar with some of the
effects caused by bactena for sometime, it was in Holland
in 1683 that Anton Van Leeuwenhoek (pronounced Loo-
vahn-hoke) invented the first scientific microscope. He was
an amateur lens grinder, cutting and poiishing quartz. He
ground some of the pieces of lens in concave form and
others in convex. When he looked through some of these
lenses, objects looked larger than they really were. One day
while looking through one of the magnifying glasses (he
actually made a crude microscope) at some saliva from his
mouth, Van Leeuwenhoek became the first person to see a
micro-organism. He saw oacteria—or oral flora. Since oral
flora are minutc unicellular (one cell) plantlike organisisms
and since they are colorless, you may wonder how Van
Leeuwenhoek could have seen them through his crude
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microscope. Possibly, he was chewing tobacco and the
tobacco juice acted as a disclosing agent and stained the
flora Atany rate, he was the first to see bacteria—and they
were rod shaped. Since the Latin word *‘bacteria’’ means
rod shape, the scientists simply called these rod-shaped
organisms bacteria. Later this word became a general term,
taking in all of the differzn« forms.

236. Identify the characteristics of bacteria that are
commen to the oral caviiy.

Oral flora are the micro-organisms found in the mouth.
There are over a hundred types of bacteria found in the
mouth alone. This discussion includes five of the most
common types. Bacteria are micro-organisms and may be
called by many names: rucrobes, micro-organisms,
microflora, germs, and possibly, bugs. The term *‘oral
flora’" best describes the micro-organisms found in the
mouth. Each bacterium (bacteria) is inuch like a tiny bit of
living jelly surrounded by a clear, thin covering called a
membrane. Are these bacteria animals or plants? The
answer is that some bacteria are branched and sheathed like
plants, but some have locomotive (movement) organs like
animals. Thus, in the scheme of life they occupy an
intermediary position between animals and plants, with the
properties of both. Early bacteriologists agreed to classify
bacteria as plants.

Bacteria abound everywhere; you name a place—any
place—and you can correctly say that bacteria are found
there. Bacteria are usually thought of as something that
makes us ill. Very often they do; however, many kinds of
bacteria are so useful that v : could not live without them.
As result of scientific experiments, many diseases can be
cured by killing harmful bacteria; at the same time, many
other types of bacteria are beneficial to humans.

Categories of Bacteria. There are several different ways
to categorize bacteria. Some are termed **saprophytes’’ and
derive their nourishment from dead or decaying matter.
These organisms live on or in other organisms, deriving
their nourishment at the expense of the living host.

Parasitic bacteria that live in or on a host, but do ot
cause serious damage, arc termcd ‘‘nonpathogens.’” Those
that severely damage their host by destroying the host’s
tissues or causing serious infections are called pathogens. A
pathogen that causes infection so severe that the host is
permanently damaged, or that results in death of the host, is
called a virulent pathogen. Nonvirulent pathogens damage
the host, but damage is usually not permanent and rarely
results in death unless other underlying debilitating
(weakening) conditions are present.

Bacteria are further categorized into three groups, based
upon their need for oxygen. Anaerobic bacteria grow only
in the absence of oxygen and, in the human mouth, are
usually deep in the sulcus. Aerobic bacteria grow only in
the presence of oxygen; that is, they must have oxygen to
live. Facultative bacteria are the micro-organisms that can
live under either aerobic or anaerobic conditions. These can
be found deep in the sulcus or on the tongue. Each of these
types of bacteria is found in infectious areas. Most bacteria
cannot live in direct sunshine.




Bactena are also distinguished as bemng either Gram-
negative or Gram-positive. This refers to the staining
method devised in 1894 by Hans C.J. Gram, a Danish
physician When you use a phase microscope, you have no
need for Gram stain. You should know in general what
Gram stain terminology means, since it is frequently used.
Since living bactena appear clear under a microscope, stain
is needed to see bacteria. A smear is prepared, air dried,
and then stained with a primary violet stain, followed .n
order by a mordant {fixing agent), decolorizer, aud
counterstain. Some bacteria have the property of retaining
the violet dye after having been treated with decolorizer and
exhibit a pronounced purple or blue throughout the process.
These are referred to as Gram-positive. Bacteria that lose
their purple or blue color after decolorization are a pinkish
red and are called Gram-negative. The staining process
kills the bactena, aud they cannot be as effectively used in
motivating your patient to keep a clean mouth as live
specimens, which perform all sorts of antics under a
microscope For this reason, the phase microscope—which
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permits viewing of live bactenna—is effectively used 1n
preventive dentistry counseling.

Forms of Bacteria. Bacteria have many different shapes
and forms, as shown in tigure 1-34, However, oral bacteria
(normal flora) are reduced to five forms for discussion here.
This discussion 1s a superficial explanation of bactena
found 1n the oral cavity—it presents only that information
that may be useful to you in mot: aisng your patients toward
better oral health

Cocci. The cocci {kock’-sigh) forms are usually Gram-
positive, nonmotile, and facultative. They are spherical or
oval-shaped and about 1/1000 mm in diameter. The cocci
forms exist singly or in aggregate (in chains or in colomes
with clusters of varied shapes). You must be able to
recogmze the following types of cocci.

a. Streptococci (strep”-to-kok'-1), the most common of
all the oral bacteria, is Gram-positive and facultative.
Figure 1-34 shows that it grows in chains. It does not
usually cause disease unless 1t settles on abnormal heart
valves (causing subacute bactenal endocarditis), 1n unnary

e

Sarcinae

—e

Filamentous
Branching Organisms

52@> ¢j;z;7
© >
Bacilli (Fusiform) Spinilla Spirochetes

#

Spirochetes
(Borrelia)

wfiw

Spirochetes
(Treponema Pallidum)

Figure 1-34 Bactenal forms
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tracts, or in the meninges (one of the membranes
eaveloping the brain and spinal cord) But vaneues of
streptococct have recently been imphcated 1n the caries
process

b Staphylococer (staf’-1-lo-kok’-1) are Gram-positive,
facultative, and grow n clusters They are nonmotile and
arc often found on the epidermal surfaces of human beings.
They cause osteomyeliis, boils, abscesses, and ulcers
Some food poisoning 15 caused by staphylococci. However,
ihey produce various enzymes that are necessary for some
normal body functions

¢. Neissena (mi-se’-re-ah) are Gram-positive cocct,
usually occurring in pairs. They occur in the mouth and
respiratory tract. They are nonmotile and aerobic and are
arranged 1n pairs with their adjacent walls compressed, as
shown 1n figure i-34 The Neisseria group includes two
parasitic types of bacteria. the gonococci (which cause
gonorrthea) and the meningococct (which  causes
meningitis).

d. Veillonella (va"-yon-el’-ah) are Gram-positive cocci.
They are strict anaerobes that physically resemble the
Neisseria. It1s not clear whether these orgamisms should be
called pathogens. They have been frequently isolated from
abscesses on teeth

Bacilli. Bacilli (bah-sil’-i) are rod-shaped, about 3 or 4
microns long, and | micron in diameter They can be spore-
forming, Gram-positive or nonspore-forming, Gram-
negative. Some are motile, some nonmotile. They are
aerobic, anacrobic, or facultative There are several types
of bacilli, but the types of most importance are fusiform
(see fig 1-34) Fusiforms are Gram-negative, anaerobic
bacilli, which inhabit the gingival sulcus and increase to
large numbers when NUG (necroizing ulcerative gingivitis)
1s present. They are susceptible to antibiotics.

Spirillu. The most common spinlla (spi-ni’-ah) oral flora
are the vibnos (vib’'-re-0s). These are short, bent rods (see
fig. 1-34). Each has a single polar flageilum (tail). They
are erther Gram-positive or Gram-negative and are
anaerobic. They are fouad in severe diseases—in deep
gingival sulct and 1n pockets—and are extremely mobile.
This little comma-shaped organism will be most helpful to
you in motivating your patient toward better oral hygiene,
because 1t will flip across the microscope field of vision like
a speedboat, spinning and turning in every direction.

Filamentous branching organisms. These are Gram-
positive, anaerobic, nonmotile, branching organisms. They
are found around the teeth, 1n plaque, and in calculus. You
probably see two types of filamentous (fil-ah-ment-tus)
organisms. An illustration of filamentous branching
organi« s is shown in figure 1-34.

a. Leptothrix (lep’-to-thriks) are Gram-positive,
anaerobic, nonmotile, long-rod forms. The distinguishing
feature between the leptothrix and the rod-shaped bacilli is
that the leptothrix usually has a long branch extending from
the end. Its shape resembles a bent twig.

b. Actinomyces (ak”-ti-no-mi-sez) are Gram-positive,
anaerobic, nonmotile, multibranching forms; and they are
classified between fungus and bacteria. They most nearly
rescmble a small branch from a tree that has smaller
branches extending from it. Actinomyces israelii (one of
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three pathogemic species of Actinomyces) 1s the one found
in the human mouth

Spirochetes. Spriochetes (sp1'-ro-kets) are anaerobic
orgamsms which are Gram-negative Their name, which
mezns cotled hair, 15 descriptive of their form, as shown in
figure 1-34. They are extremely motile and move n a
corkscrew fashion There are two types.

a  Borreha (bo-re’-le-ah) wvincentn are found in
necrotizing ulcerative gingivitis (NUG) with the fusiform
bacillis. They are comparatively small.

b. Treponema (trep’-o-ne’-mah) =re larger spirochetes
and are rather rare. They are extremely motile. The
invasion by the Treponema pallidum spirochete results in
syphilis.

Prevalence of Oral Bacteria. Only once duning your
lifetime is your mouth without oral flora. The oral cavity of
a fetus 1s sterlle—but not tor long Shortly after birth, the
oral cavity of a baby shows signs of a developing flora.
Soon the bacteria are flourishing How? Each bacterium
increases rapidly by dividing into two bacteria. Under
proper conditions, some bacteria divide every 1S minutes.
This reans that, theoretically, in less then | day, one single
bacterium can become more than 100 mullion bacteria'
Actually there are 40 million to 5%: billion organisms per cc
of saliva—and we have about 10 cc of saliva 1n our mouths
during our waking hours In addition, there are many, many
mo:~ organisms 1n contact with the teeth and soft tissues.
Th - saliva 1s both an aid and a deterrent to the growth of
bacteria. It aids 1n providing a warm, moist environment;
but scme secretions in saliva provide a mechanical means
of removing bacteria from the mouth, either by
expectorating or swallowing.

The bacteria 1n an infant’s mouth before tooth eruption
are predominantly aerobic, cocci and short-rod 1orms. With
the eruption of weeth, the bacteria are able to work deep
down 1nto the sulcus. During this stage, the oral flora are
predominantly anaerobic cocct and short-rod forms. When
a person’s teeth are Jost (becomes edentulous), the deep
crevices of the sulcus are lost, and once more the bacteria
are predominantly aerobic cocc and rod forms.

Aerobic bacteria »re prevalent with good oral hygiene;
anaerobic bacteria are prevalent 1n areas of poor oral
hygiene. The greatest number of oral flora are present just
before the morrung and evening meals. Rapid eating and
drinking, expectorating. and using a mouthwash
temporanly reduce oral flora, but remember how quickly
they reproduce!

Exercises (236):

Identify each true statement and explain why the others are
false.

. Early bacteriologists agreed to classify bactena as
animals.
Some bacteria are a beneficial to humans.

. Saprophytes derive their nounishment from dead
or decaying matter and, for the most part, do not
cause disease




— 4. Parasitic bacteria that live mn or on a host and
severely damage thier host by destroying tissues
or causing serious infections are called pathogens.
Nonvirulent pathogens usually cause permanent
damage to the host and often result in death.

. Ajacrobic bacteria are those that must have
oxygen to survive and grow.

Facultative bacteria are those that can hive under
either aerobic or anaerobic eonditions.

. Bacteria that lose their [ urple or blue color after
the discoloration step °f (he gram-staiming process
and become a pinkish red are called Gram-
positive.

. Streptococci are the most common of all oral
bacteria.

. Staphylococci have been recently implicated 1n
the caries process.

. Members of the Neisseria group of bacteria are
responsible for gonorrhea and meningitis.

. Fusiforms are Gram-negative, anaerobic bacilli
which inhabit the gingival sulcus and increase to
large members when NUG is present.

. The most common spirilla oral flora are the
comma-shaped vibrios.

Invasion of the Treponema pallidum spirochete
results 1n syphilis

Bacteria reproduce by laying eggs.

Bactena found in edentulous mouths are
predominantly aerobic cocci and rod forms.

1-15. Sterllization

The object of stenhzauon (all forms of life are
completely destroyed) and disinfection (microbial hfe 1s
destroyed) methods is the total or partial destruction of the
many hundreds of micro-organisms that are known to be
pathological or to possess the pathological potential to
produce disease. Every dental patient may be harborirg
micro-organisms that are potentially dangerous to
themselves and to others. Principles of microbiological
control adequately applied in the dental clinic can proteci
not only the patients but also you and the rest of the dental
health also.

237. Identify the procedures involved in the control of
microbial activity in the dental clinic.

The base dental surgeon will decide which methods of
sterilization and disintection are to be used n the dental
clinic However, it is the responsibility of the dental
assistant to see that the imethods chosen are properly used.

The prevention of infectious disease transmission is one
of the most important duties of the dental assistant.
Unfortunately, this responsibility is often an unsupervised
or unchallenged duty. This reflects the degree of confidence
placed in you by the dentist and you: supervisor. You must
conscientiously and faultlessly carry through the procedures
each and every time.

It is vital that the dental clinic appear as neat and clean as
possible and also that all meterials and instruments utilized
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during patient contact be prepared and handled so that they
do not serve as a route by which a disease may be
transferred

The micro-organisms of which we must be particularly
aware are bacterial spores, serum hepatitis virus, and
tubercle bacillus. Adequate clinical control of pathogenic
micro-organisms in the dental clinic consists of
conscientiously using the appropriate method for each
situation, including:

(1) Thorough and appropriate instrument cleaning and
sterilization or disinfection after each patient use.

(2) Wiping all objects touched or handled durirg patient
treatment with disinfectant after each patient visit.

Thorough cleaning of the hands with surgical soap and
scrubbing and drying with a clean paper towel which is
disposed of after a single use. Follow this procedure before
starting each patient treatment, or when retuming to the
chairside area, and after patient treatment is completed.

(4) Proper handling and storage of sterilized instruments.

(5) Using disposable products whenever possible kelps to
reduce the possibility of contamination and cross-infection.
This includes needles, syringes, gloves, and rubber and
cotton products.

(6) When indicated, using a disposable face mask and
protective eyewear to guard against the hand piece spray
and to help prevent the spread of infection by personnel.

(7) Completing all sterilization, disinfection, and
cleaning procedures as if you were to be the next patient.

Exercises (237):

1. What 1s one of the dental assistant’s most important yet
often unsupervised or unchallenged duties?

. What three micro-organisms must we be particularly
aware of?

Why should disposable products be used whenever
possible?

238. Define sterilization and identify the procedures,
methods, and equipment involved in the sterilization of
dental instruments.

The term sepsis means the presence of disease-producing
micro-organisms. Asepsis means being free from
pathogenic micro-organisms. Asepsis is essential to
minimize the hazards encountered by those exposed to
bacteria and viruses. Asepsis cannot be achieved within the
oral cavity, where only a partial reduction in bacterial count
is possible. Nevertheless, every precaution must be taken to
provide all possible protection for the patient and every
member on the dental health team. Sterilization and
disinfection procedures are carried out to accomplish this.

Dental items that are to be sterilized or disinfected can be
placed into one of three classifications. The first
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classification 1s for critical items, this includes objects that
enter the skin or mucous membrane and present the greatest
risk of infection. Examples of these objects are—scalpel
blades, injection needles, periodontal kmves, and suture
needles. The second classification is semicritical items, this
includes objects that frequently contact mucous membranes
or broken skin. Examples of these objects are—mouth
mirrors, dental handpieces, high-volume evacuation tips,
and rubber dam clamps. The third classification is
noncritical items, this includes objects that don't ordinarily
contact mucous membranes or broken skin. Examples of
these objects are—lamp handles, X-ray tube heads, and
cabinet tops. The term ‘‘noncritical’’ does not imply
nonimportance, it refers only to contact with mucous
membranes or broken skin.

Once you have determined what classification a dental
item should be placed in, you need to then determine to
what level the item is to be disinfected. High level requires
a method that is effective against all classes of microbes.
The term high level is synonymous with sterilization. This
level of disinfection is used for all critical and some
semicritical items, depending on the item. Intermediate
level will not kill spores but is effective against all other
clas s of microbes. This level is used for semicritical and
noncritical items, depending on the item. ILow level is not
effective against tubercle bacille, bacterial spores, and
certain nonlipid small viruses. This level is used only for
noncritical items.

Sterilization. Sterilization is the process by wiich all
forms of life are completely destroyed in a circumscribed
area. This includes all forms of microbial life such as
bacteria, fungi, viruses, a.d bacterial spores. Sterile is an
absolute term! There is no such thing as partially sterile or
**almost”’ sterile. Modern standards call for sterilization of
all instruments that will penetrate, or are likely to penetrate,
the soft tissue. This includes surgical instruments, needles,
injectable drugs, rubber dam clamps, scalers, scalpels,
periodontal probes, and matrix retainers. Also, sterilization
is strongly recommended for all instruments that may have
been contaminated by the hepatitis virus or by a possible
carrier.

Hand instrument preparation. Sterilization and
disinfection do not begin until the instrument is clean and
free of debris. The presence of blood, tissue, oil, or other
materials present a barrier to steam, heat, or boiling water
and may render chemical agents completely ineffective.
Therefore, before instruments are sterilized or disinfected,
they must be thoroughly cleaned.

Instruments should be thoroughly scrubbed with a stiff
brush, running water, and detergent. Then they should be
completely rinsed and drained before proceeding with
either sterilization or disinfection. The ultrasonic cleaner
may be used instead of hand scrubbing to clean instruments.
Its advantage is that it can get into areas that cannot be
reached by ordinary scrubbing. Also, it has some
disinfecting ability through the mechanical disruption of
bacteria. However, it does Inot replace other sterilization
procedures.

You should be very careful when handling contaminated
(dirty) instruments. Any wound, particularly a puncture
wound, from a contaminated instrument is potentially
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dangerous and should receive prompt and careful first-aid
attention.

Autoclaving. Steam under pressure 1s one of the most
effective and practical metheus for sterilization of dental
instruments. The efficiency of the autoclave depends on
the boiling point of water increasing with pressure. At sea
level atmospheric pressure (14 7 psi), water boils at 10°0 C
(212° F), which is too low to destroy many types of
pathogenic orgamsms. However, at two atmospheres
(twice the atmospheric oressure at sea level), the boiling
point increases to 121° C (250° F). This 1s the temperature
inside the autoclave when the gauge reads 15 psi, and at this
temperature all known organisms are killed.

It is also important to remember that this is optimal
combination of pressure and temperature for sterilization.
At 15 psi and 121° C, saturcied steam is generated. This is
water that is just on the boundary between the liquid and the
vapor phase. As this saturaed sieam strikes colder objects,
it condenses to water. This condensation is accomplished
by a shrinkage of volume and local reduction of pressure
which draws in more surrounding steam. As the object is
heated, the temperatures are equalized, and condensed
water returns to the vapor phase. Figure 1-35 illustrates the
principle of operation for steam under pressure sterilizers. If
too little water is used, the steam will be superheated but
not saturated. In this state, it is too hot to condense upon
striking a cooler object and its action 1s the same as hot air.
However, neither the time r.or temperature of the autoclave
is adequate for dry heat sterilization. Therefore, use
sufficient vater to produce the saturated steam necessary
for autoclaving.

Autoclaving may be used for any objects that are not
damaged by mosture or high temperatures. Stainless =, |
instruments may be autoclaved; those made of carbon steel,
however, should nor be autoclaved, for this w.1l dull their
cutting edges. Care must bz taken that the autoclave is
properly loaded so that the steam may quickiy permeate the
entire mass.

These autoclaves must be placed on a solid surface, with
the electric cord and door away from the traffic area. Each
autoclave has a mark inscribed to indicate the correct water
level. Distilled water is added to bring the fluid level up to
this line before each use of the autoclave. Carefully follow
the instructions printed on the equipment data plate when
you start the autoclave and later when you open the door
after the sterilization cycle is complete.

The interior of the autoclave should be cleaned at weekly
intervals. If you have failed to consistently use distlled
water in the autoclave, a scale will form on the interior
surface. Light scale may be removed with soap and a stiff
brush. Removal of heavier scale requires the addition of
one-half cup of vinegar to the water in the autoclave
reservoir. Operate the unloaded enipty autoclave through a
regular sterilizing cycle and then remove the vinegar water.
Ventilate sufficiently to remove any offensive odor. Rinse
and refill to the correct level with distilled water.

Unsaturated chemical vapor. This is the preferred
method for sterilizing most dental instruments for two
reasons: carbon steel instruments will not corrode (orovided
in® uments are dry when placed in the ) and
instruments are dry at the ead of the cycle. This process




CONTROL

/OPE RATING VALVE

- s 3

AIR-TIGHT
DOOR

STEAM DEFLECTOR

—

STEAM

JACKET

THERMOMETER ==

e me————

—

STEAM SUPPLY

VALVE —

PRESSURE REGULATOR

\RETURN LINE

STEAM SUPPLY

Figure 1-35 Steam under pressure stealizers

uses a vapor created by heating a mixture of alcohol,
ketone, water, acetone and formaldehyde to effect
sterilization. This solution can be used only once;
condensed vapors are collected in a container beneath the
sterilizer and should be discarded.

Unlike the steam autoclave, the chemical vapor sterilizer
must be preheated. Instruments aie loaded in much the
same manner, but cloth should not be used as a wrapping
material. When the chamber door is opened at the end of
the cycle, some vapor may escape. For this re .son operate
the unit in a well-ventilated area, open the door at arm’s
length, and stand back for 10 seconds before approaching
the sterilizer to remove instruments. When not in use, the
chamber door should be closed, but not latched, to increase
the life of the door gasket.

Autoclave Wrap. Dental instruments are usually
packaged individually in sets or in packs before placing into
the sterilizer. The most common packaging material are
paper bags, plastic raper bags, nylon tubing, and cloth.
Instruments may a... be placed in covered trays for storage.
The material used depends somewhat on the method of
sterilization. Wrap instruments 'oosely and leave space
between packs to allow room for the sterilizing agent to
circulate and penetrate tn the instruments. Place glass
containers on their sides with their lids alongside them.
Bags should be tape-sealed; nylon tubing can be taped or
heat-sealed.

Autoclave indicator tape is made to change its ce'or
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when it has been exposed to steam. However, this does not
assure that it has met the proper comoination of time,
temperature, and steam under pressure that is necessary for
sterilization.

Dry heat sterilization. Dry heat sterilization is a
clinically approved method that, like the chemical vapor
sterilizer, will sterilize instruments withnut causing rust and
corrosion. Also, many insiruments such as root oftenal
boxes, blades, and scissors can can be sterilized more easily
by this method. Dry heat routinely should not be used for
instruments made of aluminum or delrin. A small electric
oven produces temperatures of 160° C (320° F). Hcwever,
sterilization requires at least 1 Four at this temperature
because it is dry heat, not moist heat.

There is little maintenance for these ovens other than
normal dusting—and using common sense. (CAUTION:
Cotton, paper, plastic, and rubber may melt, scorch, or
burn at these temperatures.) Proceed with when you place
items in these ovens. Remember, an instrument i~ hot
enough at sterilizing temperatures to give severe bumns if
touched. The outside of the sterilizer will also be very hot.
Allow sufficient time for the instruments to return to room
temperature before handling and avoid touching the unit
when it is in operation.

Heat Transfer. Many dentists sterilize small
instruments, such as root canal instruments, at the dental
chair with a small, heat-transfe. sterilizer, usually called a
bead sterilizer. In the glass bead, or salt, sterilizer either




small glass beads 1 to 2 wm in diameter or ordinary table
salt is heated in a **well.’’ With the beads or salt, root canz.!
instruments may be sterilized in 15 1o 20 seconds, and
cotton pellets and absorbent points in 10 seconds at 218° to
246° C (425° to 475° F). Metal instruments require 20 to 30
seconds. Most glass bead sterilizers are equipped with a
signal light to indicate when the desired temperature has
been achieved and then will w...mostatically maintain that
temperature. These units get very hot. Be cautious when
handling them to prevent injury.

Sterilization Monitoring. Because human error,
improper packuging and wrapping, overloading, and
sterilizer malfunctions can prevent sterilization, we must
have a method to check the sterilizer to make sure it is
operating properly. We do this with biological spore tests,
chemical indicators, and process indicators.

Biological spore tests (strips, ampules) contain live
spores. These strips or ampules ace pliced inside a
centrally located pack to check the operation of the
sterilizer. You then send the strip to a laboratory for
culturing or piace the ampule in a small incubator in the
dental clinic. In either case, a negative report for bacterial
growth demonstrates that the unit is opcrating correctly.
Spore testing should be done weekly. It is the only way to
insure that sterilization has taken place.

Chemical indicators (strips, card:, labels) ctic'age colors
when exposed to a certain temperature range, bw they do
not guarantee sterilization. They do, however, provide a
quick visual check to verify that the pack has been through a
sterilization process and should be placed in every pack (at
the present time there are no chemical indicators available
for a chemical vapor sterilizer).

Process indicators (tape, bags with heat sensitive
printing) are another way to identify instruments that have
been proces.cd. Lines on the tape and the printing on the
bag will darken after exposure to certain temperature
ranges, These can be used in all methods of sterilization
except, of course, the heat transfer procedure.

Maintaining Sterility. Sterility of dental materials and
instruments is much harder to maintain than it is to achieve.
There is little value in a precise sterilization procedure if
instruments are contaminated upon completion of that
procedure. All iters should be removed from the sterilizer
with sterile transfer forceps and placed on o1 in an
appropriate storage unit. There is some disagreement as to
whether instrument packs should be dated before or after
sterilization. Either time is acceptable, provided certain
conditions are taken into consideration. If you date a pack
prior to sterilization, ensure that it becomes steriiized as
soon as possible. A delay in sterilizing the pack neans the
time for resterilizat: *n will be shortened and unnecessary
sterilization might shorter *he life of the instrument. Also,
use a riarking device that wun’t run or fade when exposed
to ster'ization. Use a pencil, nc. a grease or ink pen. If you
elect to mark the instrument pack after sterilization, the
time for resterilization will be more accurate. However, it is
difficult to write on a pack that is wet with moisture and full
of instruments. Do not tear the pack when you write oq it
for this will void the sterilization process. Also, remember
the instruments are hot at the end of the sterilization cycle.
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Mark supplies to show the date the sterilized article is no
longer considered sai to use and sign your » me.

The time span for which an article can be considered
sterile depends primarily on its wrapping. Some wrappings
provide freedom from contamination for as much as 6
months, while others provide as little as 2 weeks’

‘tection. Check with your dental officer or the hospital

.ural supply service to determine the sterilization
expiration dates for your particular type of packs. Place ali
sterilized packs in their proper locations. They should
remain clean, dry, and free from dust. ylace like items
together and arrange them according to expiration date,
placing items with later dates toward the reer. Check
supplies periodically to determinc any necessity for
reautoclaving. Items must be resterilized if the wrapper
becomes wet, if the pack touches the floor, if there is any
question of contamination, or if the safe storage period has
expired.

Exercises (238):
1. Explain the difference between sepsis ana asepsis.

2. What must occur to achieve sterilization?

3. Modern standards call for sterilization of what type of
insuuments?

How should you prepare ins.uments prior to
sterilization or disinfection?

5. Upon what does the efriciency of tnhe autoclave
depend?

6. Saturated steam 1s generated at psi and
C.

7. Explain what will happen if too little water is used in
the autoclave during the sterilization cycle.

8. How often should you remove the autoclave be
cleaned and how should light and heavy scale?




9. Why is unsaturated chemical vapor the preferred
method for stenlizing most dental instruments?

10. What precautions should be observed when operating a
chemical vapor sterilizer?

Il. What are some of the most commor packaging

materials used as autoclave wrap?

12. What 1s an advantage of dry heat sterilization?

13 What cautions should be observed when operating a
dry heat stenilizer?

14. For what purpose is the heat transfer sterilizer used?

15. Name and brieflv explain the three methods for
momnitoring sterilization

16. When should you date sterile packs”

17. What 1s the primary concern when determining how
long an article can be considered as sterile?

18. What should you do if the wra, _er of a sterilized pack
becomes wet?

1-16. Disinfection

It is not practical, or 1n some cases even possible, to
sterilize some pieces of dental equipment ana operatory
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environmental surfaces. However, in order to prevent
possible cross-infection, these items and surfaces must be
thoroughly cleaned and disinfected after eac use. With
experienc: you can quickly accomplish this process in a
matter of a few minutes. The real challenge comes in the
selection of the proper disinfectant solution. Some agents
are too expensive or may damage surface materials and/or
human tissues. Other agents need extended treatment
periods, while others have a limied spectrum of activity.
Obviously, there is a need for a safe, quick-acting
disinfectant that can be used without overt concern as to
cost in the dental operatory.

239. Define disinfection, explain its purpose and
methods, and identify the targets of disinfection.

Disinfection. Disinfection is defined as a process, either
heat or chemical, by which microbial life is destroyed.
However, this does not necessarily include the destruction
of resistant bacterial spores. A disinfectant, bactericide or
germicide is an agent, usually chemical, which destroys all
vegetative bacteria within 10 minutes. Vegetative bacteria
include the tubercle bacillus, animal parasites, fungi, and
all viruses except the hepatitis virus. However, disinfection
should not be expected to destroy spores.

A bacteriostatic agent is one which inhibits microbial
reproduction but does not kill the population. The prefix
anti and the suffix static refer to inhibiting properties and do
not imply lethal potential. Bactericide and germicide, both
ending with the suffix cide, help to decimate to to the
microbial population.

Disinfectants are commonly used to treat instruments,
equipment and supplies; however, they are not usually used
on living tissue. An antiseptic is a chemical that is brought
into contact with living tissue, the skin or mucous
membranes, to inhibit or destroy the micobial population.
Antiseptics are, in most instances, less concentrated than
are disinfectants. The commonly used methods of
disinfection are with boiling water and with chemical
disinfectant.

Targets of of disinfection. For the purpose discussing
disinfection, micro-organisms can be divided into four
general groups, depending on the.r relative sensitivity or
resistance to chemical disinfectants.

Vegetative forms. All micro-organisms exist n the
vegetative state at some time in their life cycle, and in this
state they are relatively easy to kill. Vegetative forms of
bacteria invalidate growth and nutition rather than
reproduction.

Encapsulated or acid-fast. Some orgamsms, including
the tubercle bacullis, are entirely vegetative but have a
relatively impermeable waxy coating that gives them
greatly increased resistance to many agents.

Spores. Certain bacte-iz and fungi form spores during
their life cycle, and these hacterial spores are the most
resistant forms of life known. Fortunately, few pathogens
Iuin spores but these that do, such as those ihat cause
tetanus and gas gangrene, are extremely hazardous.

Viruses. ].ittle is known about the resistance of these
organisms to chemical agents, the viruse: being so much
smaller tha.i bacteria and thus more diffic it to study. It is
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known, however, that viruses are similar to bacteria 1n that
they have a wide range of resistances.

Exercises (239):

1. Define disinfection.

2. Explam the difference between a bacterostatic agent
and a bactericide.

3. What s an antiseptic?

4. What methods are commonly used for disinfection?

5. Match the micro-organism in column A with its proper
description in column B.

Column A Column B
_— 8; Z:cg:;:;l;ed a Litle 1s known about the
—___(3) Spores resistance of these orgamisms to
— (4) Viruses chermcal agents  Similar 1o
bacteria. they have a wide range

of resistance

b All micro-orgamisms exist 1n
this state at some ume 1n their
Iife cycle

¢ Tne most resistant form of life
known Some forms of micro-
Orgar.1sm cause tentanus and gas
gangrene.,

d Are enurely vegae ative but
have a relatively 1mermeable
waxy coating that gives them
greatly increased resistance to
many agents

240. Identify factors affecting germicidal activity and
list recommended disinfecting agents.

Many factors determine the effectiveness of a germicidal
agent. these factors are listed below.

Dilution. Follow the proper dilution, or concentration, of
the agent as prescribed in the directions by the
manufacturer. Haphazardly estimating the amount of agent
and water may cause the sclution to be ineffective.

Time of Exposure. Disinfectants do not destroy all
micro-organisms on contact. Time of exposure depends
upon the materials to be disinfected, the quantity, the
number and type of organisms, and the concentration and
rapidity of penetration of the germicide. Again, follow the
manufacturer’s directions.

Temperature. A warm solution is likely to be more
effective than a cold one because heat lowers surface
tension and increases the speed of chemical reactions in
disinfection.
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pH. Some disinfectants are more active in acid, others in
alkaline environments. Deviation from the desired pH
directly alters the effectiveness of the disinfectant.

Objects to be Disinfected. Flat, smooth-surfaced objects
are more readily disinfected than are porous, uneven, rough
surfaces. Hinged instruments, such as scissors or forceps,
and tubing or needles with their lumens are more difficult to
disinfect because crevices and small openings permit poor
penetration.

Organic Matter. The presence of pus, blood, saliva, or
dental materials affects the efficiency of germicides. Some
chemicals coagulate and ccmbine with proteins and
produce barriers or films about the micro-organisms that
inhibit penetration of the disinfectant into the bacterial
cells. Also, all the active ingredients of the solution may
become involved with the organic coating so that none will
be available to kill the micro-organisms.

Types of Micro-organisms. Do not use disinfectants to
destroy spore-bearing organisms if heat sterilization is
available.

Disinfecting Agents. Disinfectants are used for a number
of purposes, including instrument disinfection, skin
disinfection, and general surface disinfection, which refers
to general housekeeping applications. No single
disinfecting solution can be used for all purposes any more
than any a single antibiotic can be expected to act against all
types of diseases. Carefully study the labels and directions
on disinfectants to ensure that the product can do the
necessary job

Because soaps, detergents and fatty materials are not
compatible with guaternary ammonium compounds (a
derivative of an amr monium ion), it is necessary to scrub
and then rinse. F:ilure to drain instruments throughly
before placing them in the solution can result in dilution and
areduction in the effectiveness of the solution

The composition of containers used for chemical agents
should not be affected by the agent Materials such as
pyrex, glass, and stainless steel are scceptable for most
solutions. No container should be used without a 1id or
suitable cover to keep out dusi and air contaminants.
Solutions should be changed frequently to maintain proper
concentrations and to reduce the possibilities of cross-
contamination.

Many different chemical disinfectants are avzilable, with
varying degrees of effectiveness. The ADA Council on
Dental Therapeutics recommends only four glutaraldehyde,
formaldehyde, chlorine, and iodophore compounds. These
and others are discussed next.

Glutaraldehyde. Microbiological testing indicates that a
2-percent percent solution of activated glutaraldehyde
(brand name Cidex) is effective in the destruction of fungi,
viruses, and bacteria, including mycobacterium
tuberculosis. In addition, these solutions are reportedly
capable of killing resistant spores.

For disinfection, items must be im.nersed in most
solutions for at least 10 minutes For sterilization, a period
of 10 hours or overnight is recommended (to prevent
corrosion, carbon steel objects should not immersed for
more than 24 hours). Forceps should be used to place and
remove instruments from the solution. This is because (a)
putting your hand in the solution may contaminate it and (b)




prolonged exposure to the solution will cause a golden-
brown skin discoloration.

Glutaraldehyde is not a substitute for other sterilization
procedures, such as autoclaving or dry heat. It 1s
particularly valuable, however, for obtaining a high level of
disinfection or sterilization for items that cannot be treated

_ by other procedures. This includes rubber or plastic articles,

instruments containing adhesive,bonded parts such as
lenses or murrors, and dental handpieces.

Formaldehyde. This is a flammable, colorless gas with a
pungent, suffocating odor. It is volatile and irritating to skin
and cral tissues. Its microbal destruction mechanism is the
same as that of the glutaraldehydes, but its disadvantages
preciude its usefulness as a routine disinfectant.

lod 7hors. lodophors compounds such as Betadine and
Wescodyne contain 0.05 to | percent iodine and surface-
active agents, usually detergents, which carry and release
free iod~ne. The antimicrobial activity of the iodophors is
greater ihan that of iodine alone; and because the vapor
pressure of 10dine 1s reduced in the iodophors, its odor is not
as offensive. In addition, iodophors do not stain as readily
as iodone, especially when the surfice treated is wiped,
after an appropriate contact time, with a gauze wet with
water, 70 percent alcohol, and one percent sodium
hypochlonte.

Intermediate levels of disinfect.on can be achieved after
ten to thirty munutes of contact. Some iodophors such as
Betadine are also effective when diluted with seventy
percent isopropyl alcohol (1 part iodophor to 20 parts
alcohol), and some iodophors such as Wescodyne, can be
diluted one to two hundred with water; however, the slight
straining that occurs with Wescodyne cannot be wiped off
as easily.

Alcohol. Sixty to 95 percent concentrations of ethyl or
isopropyl alcohol are effective against vegetative bacteria
of all kinds. However, absolute alcohol and dilutions
weaker than 60 percent are not effective. The water present
in the medium (alcohol) promotes killing of bactena
because it is a vehicle for transporting substances through
the cell wall and is an aid to the coagulation of microbial
protoplasm. Seventy percent isopropyl alcohol 1s the
concentration most commonly used.

Alcohol is not without disadvantages. It is volatile and
requires strong concentrations that irritate tissues. Further,
it has no sporicidal power. Blood and other high protein
organic matter tend to inactivate alcohol, so it is important
to clean and wipe instruments thoroughly before they can be
disinfected in alcohol. Because blood and other proteins
coagulate in alcohol, it should not be used to disinfect
objects with small .pertures, such as syringe-needle
assemblies. Another disadvantage of alcohol is that it
mildly attacks rubber and certain plastics,

lodophor-alcohol. lodophors are compounds in which
surface active agents serve as carriers and solubilizers for
iodine. These agents are usually detergents to which iodine
(1?) quickly binds. These complexes serve as reservoirs that
release free iodine. An iodophor enchances the
antimicrobial activity of the iodine present and reduces the
vapor pressure, thus dramatically decreasing the offensive
odors. Also, such preparations do not readily stain and are
easily mixed in water.
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Alcohols have been used since the turn of the century as
disinfecting agents. Antimicrobial action involves the
denaturation (change) of cellular proteins. A small amount
of water must be present for maximal effect, thus 60 to 95
percent 15 more effective than totally pure forms.
Unfortunately, alconols rapidly evaporate, lack sporicidal
acuvity, and are ineffective against hepatitis B viruses.
However, when the indophor detergent 1s mixed with an
alcohol, the resvlting solution is more effective, even
against TB and hepatitis viruses

Sodium hypochlorite. Sodium hypochlorite (household
bleach) is one of the most generaly used and convenient
forms of chlorine. It is highly efficient as a disinfectant and
deodorant. However, unless it is diluted, it irritates the skin
and the muco..; membrane.

Wiping agents. Glutaraldehyde solution is frequently
used as a wiping agent for areas and instruments that cannot
be sterilized by other means. Wiping agents are limited in
their effectiveness because of the wide variation of surfaces
and time of exposure; hence, these preparations and their
areas of use are among the weakest links in dental asepsis.
Give special attention to this portion of the clean-up phase.

The “‘wipe-down’’ procedure must be a standard part of
the clean-up following each patient visit. Clean all surfaces
touched during a patient visit, including drawer pulls,
handpieces, light handles, chair arms, suction hoses,
switches, the headrest, and the aii and water syringe. A
moistened, but not dripping gauze pad is commonly used
for this purpose.

Handscrubbing. Soap has limited antimicrobial activity
and cannot bc regarded as an effective antiseptic or
disinfectant; however, it is a useful agent for the
mechanical removal of bacteria from the skin by
emulsification of fatty secretions in which micro-organisms
are errbedded.

Hexachlorophene is a significant exception to the general
rule. The use of hexachlorophene-containing soaps results
not only 1n an immediate reduction of the numbers of
bacteria present on the skin but also the bacteriostatic
activity of the residual hexachlorophene and, therefore,
significantly inhibits the growth of bacteria on the skin.

Exercises (240):

1. What factors detern.ine
germicidal agent?

the eflectiveness of a

2. Name three purposes for using disinfectants.

3. What type of contaners should be used for chemical
agents?

4. How often should solutions be changed? Why?
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- What will

. What

a 2-percent solution of activated

glutaraldehyde destroy?

- What concentration of alcohol is effective against
vegetative bactena?

disadvantages does alcohol have as a

disintectant?
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What advantage does a muxture ~f 1odophor-alcohol
have over just alcohol alone?

W!:at1s sodium hypochlonite used for”?

When should the
accomplished?

“‘wipe-down”" procedure be

Ave soaps considered effective antiseptics? Why?




CHAPTER 2

Dental Anatomy, Physiology, and
Histology

THE SUCCESSFUL dental specialist must obtain a
thorough knowledge of oral anatomy, physiology, and
histology. The knowledge is necessary whenever you
complete dental treatment records and other related forms
and as you discuss treatment procedures with dentists.
Although you already have received training in the oral
anatomy and physiology areas, this chapter will reinforce
and add to your past training.

This chapter focuses on the cranial and facial bones of the
skull, the structure and innervation of the oral cavity, the
deciduous and permanent dentition, the structures of the
teeth, and the oral mucosa znd its function. The text begins
with the bones and bony landmarks of the skull.

2-1. Bones and Bony Landmarks of the Skull

The skull is composed of 22 flattened or irregular bones.
They are, with one exception (the mandible), immovably
joined together. The bones of the skull are divided into two
groups: the cranial bones, which protect the brain, and the
facial bones, which make up the skeleton of the face. There
are 8 cranial bones and 14 facial bones. All 22 bones are
shown in foldout 2. Tum to this foldout located in the
suppleniental material to Volume 4 as we discuss these
bones.

241. Given a list of cranial bones and their identifying
features, match each bone with its identifying feature.

Cranial Bones. Cranial bones are either single or paired.
Single bones are always found in the midline plane of the
skull. Paired bones are found on either side of this plane and
are mirror images of each other. There are eight cranial
bones: frontal (single), parietal (paired), occipital (single),
temporal (paired), sphenoid (single), and ethmoid (single).

Frontal. The frontal bone forms the forehead and is the
largest cranial bone. It contains the frontal paranasal
sinuses, which lie just above the sockets of the eyes. These
paranasal sinuses are air cavities or accessory sinuses,
located in the bones surrounding the nasal-cavity. They
communicate directly with the nasal cavity and their
mucous linings are continuous with the nasal mucosa. The
heavy ridge of bone found above the sockets of the eyes is
the superciliary arch. It protects the eyes from any large
object that may strike the face. Located on the lateral sides
of the sockets of the eyes, the frontal bone attaches to the
zygoma bones. The bony projections that extend from the

frontal bone to the zygoma bones are called the zygomatic
processes of the frontal bone.

Parietal. The two parietal bones form the larger portion
of the top and sides of the skull. Each bone is shaped like
the palm of the hand. Two lines are found on the external
surface curving across the middle of each bone—the
superior temporal hne and the inferior temporal line. The
inferior temporal line affords a place of attachment for the
temnporal fascia.

Occipital. The occipital bone lies in the back at the base
of the skull. A large hole (foramen magnum) is formed in
the base of this bone. It is through the foramen magnum that
the brain connects with the spinal cord. Two convex, oval
processes of bone called occipital condyles are situated on
each side of the foramen magnum. The occipital condyles
rest and move ‘. the concave formation of the first cervical
vertebra, or atlas, of the spinal column; they are the ““joint’’
on which the skull turns. A projection of bone may be felt
midway between the top and the base of this bone. This
projection is called the external occipital protuberance. It is
used as an anatomical landmark in taking certain extraoral
radiographs.

Temporal. The two temporal bones are located at the
sides and base of the skull. Each bone contains an organ of
hearing. A projection from the center of the temporal bone
that runs forward and connects with the zygoma bone is
called the zygomatic process of the temporal bone. The
zygomatic process makes up part of the zygomatic arch. A
large heavy projection of bone just below and behind the ear
serves as an attachment for several muscles responsible for
the movement of the skull. This projection 1s the mastoid
proccss. Just in front of the mastoid process is a long, thin
projection of bone called the styloid process. One of the
extrinsic muscles of the tongue attaches to the styloid
process.

Sphenoid. The sphenoid bone, situated in the middle of
the base of the skull, resembles a bat with extended wings.
Paranasal sinuses called sphenoid air sinuses are found with
this bone. The pituitary gland lies in a depression in the
center of the sphenoid bone at the base of the brain. This is
a saddle-shaped portion of the bone called the sella turcica
(sea’-lah tur’-sic-kah). Two projections of bone extend
downward from the inferior portion of the sphenoid bone.
They are the pterygoid processes. The internal pterygoid
and external pterygoid muscles attach to the pterygoid
processes.

Ethmoid. The ethmoid bone lies in the anterior portion of
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the base of the skull It forms the top part of the nasal
septum This bone also contains paranasal air spaces or
sinuses.

Exercises (241):

1. Match each cramal bone listed 1n column B with its
identifying featvre in coiumn A Column B item« _nay
be used nore than once

Column A Column B

Lies i the anenor Frontal bone
portion of the base of the Panental bone
skull Temporal bone

Contains an organ of Sphenoid bene
hearing Ethmoid borie

The largest cramal bone Occipital bone

Resemblss a bat with
extended wings
extended wings

Prutects the eyes from
large objects that may
strike the face

The two bones form the
large portion of the top
and sides of the skull

The foramen magnum 1s
formed in the base of
this bone

——— & Lies 1n the back at the
base of the skull

—— 9 The mastoid process 1s part
of this bone.

—— 10 The pterygord processes
are part of the bone

— 11 It forms the top part of the
nasal septum

— 12 The styloid process ts a
thin projection of this
bone

242. Identify the name, location, and features of the
facial bones and the temporomandibular joint.

Facial Bones. The 14 facial bones are the zygoma
(paired), nasal (paired). palatine (paired), inferior concha
(paired), lacrimal (paired), vomer (single), maxilla
(paired), and mandible (single).

Zygoma. The two zygoma bones for 1 a large portion of
the sockets of the eyes and the promincnce of the cheeks.
The temporal process of each bone forms the anterior
portion of the zygomatic arch. The frontal process of each
bone forms the lower portion of the lateral part of the
sockets of each eye. The maxillary process of each bone
extends from the prominence of the cheek to the maxilla.

Lacrimal. The two lacrimal bones lie inside the sockets
of the eyes. Each bone contains part of the canal through
which the tear duct passes. This is the thinnest and most
fragile bone of the skull.

Nasal. The two nasal bones form the bridge of the nose.
They connect with the frontal, ethmoid, and maxillary
bones.

Palatine. The two palatine bones lie in the back part of
the nasal cavity. The horizontal process of each bone forms
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the posterior one-third of the hard palate and floor and walls
of the nasal cavity.

Inferior concha. The two inferior nasal conchae lie on
the outer walls of the nasal cavity

Vomer. The vomer forms the largest portion of the nasal
septum.

Maxilla. The two maxillary bones form the upper two-
thirds of the face and support the upper teeth. Each consists
of a body and four processes—zygomatic, frontal, alveolar,
and paiatine, as shown in figure 2-1. The maxillary sinus is
located within the body of 2ach maxilla. The walls of this
large pyramid-shaped cavity are thin and in some cases the
root tips of the posterior maxillary teeth extend into the
sinus. When this occurs the lining membrane of the sinus is
not perforated but merely follows the outline of the roots.
The alveolar process is the thickest and most spongy part of
the maxilla. The teeth are supported by this process. The
palatine processes jorm the anterior two-thirds of the hard
palate. The incisive foramen is located just behind the
maxillary central incisors on the hard palate. Nerves that
supply feeling to the anterior parts of the mucous membrane
covening the hard palate come through this foramen. The
heavy ridge of bone (the canine eminence) overlies the
socket above the cuspid tooth. The perforation through the
body of the maxilla just below the socket of the eye is the
infraorbital foramen. Nerves that supply feelings to the
upper portion of the cheek, side of the nose, and lower
eyelid come through the infraorbital foramen.

Mandible. In this course we will consider the mandible
as one of the facial bones, although some authorities
consider the mandible as an individual bone because it is
not connected to the other facial bones by suture lines.
Rather, it is a separate bone articulating with the facial
bones. The mandible is the largest and strongest bone of the
face. It consists of the body, the curved honzontal poition,
and two rami (the per crdicular portions). Each ramus
unites with the end of the body at a nght angle, known as
the angle of the mandible. Views of the mandible are shown
in figure 2-2.

The perforations on each side of the facial surfaces of the
body are the mental foramina. Nerves and blood vessels
which supply the cheek and lower lip emerge through each
mental foramen. The mylohyoid ridges are found on each
side of the hingual surface of the body. The mylohyoid
muscle attaches to these ridges—forming the floor of the
mouth. The ridges extend from just behind the third molars
almost to the midline. Behind the mandibular central
incisors on the lingual surface of the body are small bony
projections called genial tubercles. A fan-sk .ped extrinsic
muscle of the tongue attaches to one set of these bony
projections.

The mandibular foramen is on the lingual surface of the
ramus. It is the opening into the mandibular canal. This
canal contains inferior alveolar nerves, arteries, and veins
which run through the canal from the mandibular foramen
to the midline. A small bony projection, the lingula,
partially covers the mandibular foramen.

Two bony projections are found at the top of each ramus.
The anterior projection is the coronoid process, and the
posterior projection is the condyloid process. The condyloid
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processes are attached by the articular capsular ligament to
the temporal bones to form the temporomandibular joint.

One type of joint is the movable junction of two bones.
The gristle, or white elastic substance attached to joint bone
surfaces, is called cartilage. The movement of bones is
restricted by bands of fibrous tissue called ligaments. The
temporomandibular articulation is a sliding hinge joint
formed by the glenoid fossa of the temporal bone and the
condyle or condyle process of the mandible. The
temporomandibular articulatiun is shown in figure 2-3. The
fossa is slightly cup-shaped and is limited anteriorly by a
ridge, the articular eminence. This aids the ligaments of the
joint in keeping the jaw from becc ning dislocated. The
articular surface of the condyle is oblong with the long
diameter in a transverse plane. Between the condyle and the
fossa is an interarticular disc of fibrocartilage. A capsular
ligament encloses the joint in a fibrous sheath. Three of the
strong  fibrous ligaments—the temporomandibular,
stylomandibular, and sphenomandibular ligaments—help
to maintain the proper position of the condyle. A total of
five ligaments are associated with the joint: the articular
capsule, articular disc, and the temporomandibular,
stylomandibular, and sphenomandibular ligaments.

a. The articular capsule attaches to the head of the
condyle and the temporal bone. It completely encloses the
head of the condyle and of the articular disc.

b. The articular disc divides the joint into two separate
cavities. These cavities contain a fluid (the synovial fluid)
that lubricates the joint.

¢. The temporomandibuiar ligament is attached to the
neck of the condyle and the zygomatic arch.

d. The stylomandibular ligament attaches to the angle
and posterior border of the ramus of the mandibule and the
styloid process of the temporal bone.

e. The sphenomandibular ligament attaches to the
lingula of the ramus of the mandible and the sphenoid bone.

Exercises (242):

1. The two bones form a large portion of
the sockets of the eyes and the prominence of the
cheeks.

2. The lacrimal bones are the and

bones of the skull.

3. The two nasal bones form the bridge of the nose and
are connected with the ,

, and bones.

4. The two palatine bones li¢ in the part of
the nasal cavity. The process of each
bone forms the posterior one-third of the hard palate.

5. The two inferior nasal conchae lie on the
of the nasal
Aty.
0. The forms the largest portion of the
nasal septum.
7. The «wo bones form the upper two-thirds

of the face and support the upper .
8. he four processes of each maxilla are ,
, ,and .
9. The is the
thickest and most spongy part of the maxilla.

10. The perforation on the body of the maxilla just beiow
the socket of the eye 1s the foramen.
11. The mandible consists of the body and two

12 Behind the mar;dibular ceatral incisors on the lingual
surface of the body are small bony projections called

13. The mandibular foramen is on e
surface of the ramus.

14. The anterior bony projection at the top of each ramus is
the process, and the posterior
projection is the process.

15. The temporomandibular articulation is a
joint formed by
the fossa of the bone

and the condyle of the mandible.
16. The ligament is attached to the neck of
the condyle and the zygomatic arch.
17. The sphenomandibular ligament attachcs to the
of the ramus of the mandible and the
bone.

2-2. Muscles of Mastication and Faclal Express'on

Now that you have an understanding of the bones of the
skull, with particuiar emphasis placed on the maxillae and
mandible, it is appropriate that we discuss the muscles of
mastication and facial expression.

243. Specify the origin, insertion, and action of the
muscles of mastication.

Muscles of Mastication. There are four primary muscles
of mastication which affect the movements of the mandible.
Table 2-1 identifies these muscies and lists their origin,
insertion, and action.

Masseter., The macseter (mas-e’h-tur) muscles are the
most powerful of the muscles of mastication. They act to
raise the lower jaw, thereby exerting pressure on the teeth,
particularly in the posterior region. Figure 2-4 shows that
the origin is the entire length of the outer surface of the
zygomatic process of the maxilla and zygomatic bone.
From this origin, the muscle fibers have a general
downward and backward direction to their insertion on the
lower border of the body of the mandible and facial surface
of the ramus. If you clench your teeth, you can feel the
movement of the masseter muscle around the angle of the
mandible.

Temporalis. The temporalis is a muscle whose origin is a
wide area on the sides of the head. This area includes the
lower part of the parietal bone, the greater part of the
temporal bone, the ou er wing of the sphenoid bone, and the
lateral surface of the irontal bone. The area of insertion of
this muscle is *he entire coronoid process and part of the
anterior border of the mandible. The origin and insertion
can be seen in figure 2-4. The fibers of the ismporal
muscles are quite long and spread over a large area. ror
this reason, the temporalis is mainly used for movement
rather than power. Thus, it is used to raise the mandible;
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Figure 2-3. Temporomandibular joint




TABLE 2-1
MUSCLES OF MASTICATION

Muscle
S

Temporalis

Origin

Side of head

Coronoid process.

Insertion Action

To raise the mandible
and close the mouth.

Masseter Zygomatic process

Facial surface of
the angle of the

To raise the mandible
and close the mouth

mandible.

Medial pterygoid Sphenoic bone

Lingual surface of
the angle of the mandible.

The simultaneous
action of both
medial pterygoid
muscles moves the
mandible upward and
forward. When one
medial pterygoid
contracts, it moves
the mandible to the
side opposite that
muscle.

Latera pterygoid Sphenoid bone

Condyloid process
of the mandible.

The simultaneous
action of both
lateral pterygoid
muscles moves the
mandible downwa-d
and forward. When
one lateral pterygoid
contracts, it moves
the mandible forward
and to the side
opposite that muscle.

and because of the oblique direction of the fibers, 1t also can
retract the mandible. If you place your hand over the
temporal bone, you can feel the action of this muscle as you
open and close your mouth.

Medial pterygoid. The ‘medial pterygoid, as seen in
figure 2-4, acts as a counterpart to the masseter muscle. Its
fibers follow the same general planes, and its function of
raising the mandible is the same. It is located on the medial
side of the ramus, with its origin being the medial surface of
the lateral pterygoid plate. Its insertion is at the angular
position of the mandible. Along with the masseter muscle,
the medial pterygoid forms a sling to support the mandible.

Lateral pterygoid. Figure 2-4 shows the lateril
pterygoid. It has its origin for two separate heads: the
superior head arises from the lower part of the lateral
surface of the gr1t wing of the sphenoid and the inferior
head from the lateral surface of the lateral pterygoid plate.
The fibers from both heads converge in front of the
temporomandibular joint and on the neck of*the condyle.
The action of the lateral pterygoid pulls the head of the
mandible forward and inward. Thus, you can visualize that
the function of this protruding muscle is to depress and
move tne mandible from side to side.

In addition to these primary muscles of mastication, there
are several additional muscles that assist in the chewing of
food. Three relatively large muscles form the floor, the
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sides, and the entrance to the oral cavity. These muscles
can be seen in figure 2-5. They never act independently but
always in unison with their related muscles.

Buccinator. The buccinator muscle must be considered
in any discussion of the muscles of mastication, although it
has hittle, if any, effect on the movement of the mandible.
The buccinator forms the lateral walls of the mouth. Its
primary action is to compress the cheeks; thus, it helps keep
the food between the teeth during mastication. Its origin is
the alveolar processes of both the maxillae and mandible.
The fibers are directed forward to the angle of the mouth
where they blend with the orbicularis oris. The fibers are
divided at the angle of the mouth so that the upper fibers
insert into the muscles of the lower lip and the lower fibers
insert into the muscles of the upper lip. The buccinator
muscle is pierced by the duct of the parotid gland and
branches of the buccinator nerve.

Orbicularis oris. The orbicularis oris is a sphincter
muscle has no ‘efinite origin or insertion. It is important
because it completely encircles the mouth and forms tae
fleshy portion of the lips. It accomplishes the actions of
closing the oral cavity, opening and protruding of the lips.

Mylohyoid. The mylohyoid muscle has its origin on the
mylohyoid ridge. Its posterior fibers are directed
downwardly and medially, with their insertion on the
superior border of the hyoid bone. The middle and anterior
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fibers of the opposit~ mylohyoid muscle form the muscular
floor of the mouth.

Exercises (243):

1. What 1s the action of the masseter muscies?

2 Where does the masseter n:ascle originate”

3. What is the origin of the temporalis muscle?

4  What are the two purposes of the temporalis muscle?

5. Where 1s the insertion of the medial ptervgoid muscle?

6 What 1s the ongin of the lateral pterygoid muscle?

7 What 1s the purpose of the buccinator muscle”

8 State the primary action of the buccinator muscie.

9. What objective does the orbiculans ons muscle
accomphish?

10 Where 15 the mylohyoid muscle 1nse.*ed?

244. Specify the location and cite the source of
innervation of the facial muscles of expression.

Faciel Muscles of Expression. Apart from the muscles
of mastication, there is another group of muscles of interest
to you. This group consists of the muscles of facial
expression which lie under the superficial tissue of the head
and neck. The muscles of facial expressions are supplied or
innervated by the seventh cranial nerve. The action of these
muscles producas the various changes in facial expressions
that we observe on everyone. In view of the fact that these
muscles of facial expression do not extend from one bony
structure to another, they do not contnbute to the
displacement of fragments in fractures of the jaws and other
facial bones. The action of the facial muscles also
contribuies to the formatior «+ wrinkles in the skin of the
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face, and with ‘ncreasing age, these wrinkles become
pecmanent. The development of wrinkles should not be
confused with folds in the skin, for these are produced by
vanations 1n the thickness of the skin and fat layers
overlying the muscle bundles [he muscles of facial
expression include the buccinator, the orbicularis oris
(previously discussed); th= mentalis, which rises and
wninkles the skin of the chin and pushes up the lower lip;
and the zygomaticus major, which draws the angle of the
mouth upward and backward.

Exercises (244):

1. Where are the facial muscies of expression located”

2 Which cramal nerve innervates the facial muscles of
expression?

2-3. The Oral Cavity

The orai cavity, or mouth, 15 the entrance to the
ahmentary canal. It contains the organs of mastication,
helps to perform the function of speech, and provides a
special sense of taste. It is boundec in front by the lips,
laterally by the cheeks, above by the hard and soft palates,
and below by the mylohyoid muscle. It contains the teeth
and tongue. The niouth opens anteriorly through the lips,
and posteriorly, tirough the fauces (faw’seez) into the
pharynx. The mouih is divided into two parts: (1) the
vestibule, which lies betwcen the lips, cheeks, and teeth;
and (2) the mouth proper, which les internally to the teeth.
The bony framework of the mouth 1s formed by the maxilla,
the palatine bones, and the mandibule. Qur discussion of
the oral cavity will be concemed with its innervation, the
blood and lymph supply, the soft tissue structures, and the
structures of the teeth.

245, Identify the functions of the trigeminal and facial
nerves and their divisions.

Innervation of the Oral Tavity. The cranial nerves
consist of 12 paired nerves which originate in the brain and
supply dc€nite areas of the body. Of these we are
concerned with only two, the trigeminal and facial, Both
nerves are niixed, which means they provide sensation and
motor impulses to their respective areas of innervation.
After leaving the cranium, both the trigeminal and facial
nerves split into branches and have a wide distribution.

The trigeminal. The trigeminal, or fifth cranial nerve, is
the mzin nerve supply of the ..a1 cavity. Its major divisions
are chown in foldoui 3 (in the Volume 4 supplementary
material}). Notice how the trigeminal nerve arises from the
brain and separates into three main divisions: the
ophthalmic, the maxillary, and the mandibular.

The ophthalmic division. This nerve is entirely sensory
and passes forward to enter the orbital cavity. Within the
orbital cavity, it subdivides into branches that supply
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sensation to the tissue around the eye and the adjacent parts
of the nose and forehead.

The maxillary division. This nerve leaves the skull
through the foramen rotundum and enters the zygomatic
fossa. This fossa gives off the posterior superior alveolar
branch. This branch innervates the third molar, the second
molar, and the lingual and distefacizl root of the first molar.
The remainder of the maxillary division passes forward into
the orbital canal. While in the canal, two important
branches, the middle superior
alveolar and the anterior superior alveolar, are given off.
The middle superior alveolar branch supplies innervation to
the maxillary bicuspid teeth and the mesiofacial root of the
first molar. The anterior superior alveolar branch serves the
cuspid, the lateral incisor, and the central incisor. The last
branching from the maxillary division of the trigemenal
nerve is the point where it separates into three networks: the
greater palatine, the lesser palatine, and the nasopalatine.
All three palatine branches serve the lingual gingiva of the
maxillary arch and the palate.

The mandibular arivision. This nerve is a mixed nerve
that has both sensory and motor functions. It supplies
sensory innervation to all the mandibular teeth, the
mandibular gingiva, the inside of the cheek, and the
tongue. In addition, it supplies motor impulses to all of the
primary muscles of mastication, as well as to other muscles
that are not a part of this discussion. It leaves the cranium
through the foramen ovale, where it gives off the motor
branch that innervates the muscles of mastication. The
sensory branch that innervates the facial gingiva, the inner
tissues of the cheeks, and the lingual branch to the tongue is
also given off at this point. The remainder of the nerve
enters the mandibular canal and innervates the mandibular
teeth.

The facial. You need to understand one other cranial
nerve, the facial nerve, shown in foldout 3,B. This is the
seventh cranial nerve. Like the mandibular branch of the
trigeminal, it is a mixed nerve. It supplies motor
innervation to all the muscles of facial expression and
sensory innervation to the tongue. The facial nerve leaves
the skull through the internal auditory meatus. The
sensation of taste is supplied to the tongue by a branch of
the facial nerve called chorda tympani (kor’'day-tim’pah
nee). However, the main trunk of the nerve innervates the
muscles of facial expression. This is accomplished when
the facial nerve subdivides into its five terminal branches.
These branches are the temporal, zygomatic, buccal,
mandibular, and cervical. Each of these provides motor
innervation in the region for which the branch is named.

Exercisas (245):

1. What is the function of the ophthalmic division of the
trigeminal nerve?
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2. Which branch of the maxiilary division innervates the
third molar, the second molar, and the lingual and
distofacial root of the first molar?

3. To what areas of the oral cavity do the three palatine
branches of the maxillary division apply sensation?

4. What 1s the motor function of the mandibular division
of the trigem:nal nerve?

5. The facial nerve supplies sensory sensation tc which
part of the oral cavity?

6. Which regions are provided motor sensations from the
five terminal branches of the facial nerve?

246. Specify the functions of the arteries, veins, and
capillaries as they relate to the blood system of the oral
cavity,

Vascular System of the Oral Cavity. The blood
circulates to the oral cavity through a network of arteries,
capillaries and veins. Through the vascular network, the
tissues are nourished and the metabolic waste products are
eliminated. Arteries, except for the pulmonary artery, are
the vessels that carry oxygenated blood to the tissues.
Veins, except for the pulmonary vein, carry blood
containing carbon dioxide. Capillaries are those minute
vessels that provide passage of blood from the arteries to the
veins. Oxygen molecules escape through the walls of the
arteries and capillaries into surrounding intercellular
spaces; and carbon dioxide, water, and waste products are
collected and carried away by the venous system.

Arterial system. The arteries carry blood from the heart
to the tissues of the body. This arterial distribution is shown
in foldout 4,A (in the supplementary material to Volume 4).
The principal arteries that supply the head and neck are the
common carotid arteries. These consist of both a right and
left carotid artery, ascending within the tissues of the neck.
A¢ about the level of the hyoid bone, each common carotid
divides into internal and external carotids. Refer again to
toldout 4,A, and locate this division. The internal carotid
enters the base of the skull and supplies the structures of the
cranium. The external carotid, with its many branches,
supplies the structures on the outside of the bony cranium.
The external carotid, just above its division from the
common carotid, gives off the lingual artery that supplies
one-half of the tonjue. The external maxillary artery is
given off superior to the lingual artery and supplies the soft
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tissues of the side of the face and nose, the lip tissues, and
the muscles. At about the level of the lower part of the ear,
the external carotid divides :nto the two main terminal
branches, the internal maxillary artery and the superficial
temporal artery.

The facial artery is a branch of the external carotid and is
sometimes referred to as the external maxillary artery. It
enters the face at the inferior border of the mandible and can
be detected by gently palpating (pressing on) the
mandibular notch. It passes forward and upward across the
cheek toward the angle of the mouth. Then it ascends along
the side of the nose and ends at the medial commissure of
the eye.

The internal maxillary branch supplies the bones of the
jaws and the teeth and their supporting soft tissues. This
artery is divided into four branches called the inferior
alveolar artery, the posterior superior alveolar artery, the
descending palatine artery, and the infraorbital artery.

a. The inferior alveolar artery is the first branch given
off by the internal maxillary artery. It passes downward and
enters the mandible through the mandibular foramen to
supply the lower teeth and the substance of the bone. The
mental artery, a branch of the inferior alveolar artery, exists
through the mental foramen and supplies the chin.

b. The posterior superior alveolar artery is the next
branch given off. It enters the maxillary bone posterior to
the roots of the upper third molar. It passes through the
bone to supply the molar and bicuspid teeth, the maxillary
sinus, and the gingiva

c. The descending palatine artery enters the palate by
way of the palatine foramen This artery supplies the soft
tissues of the hard palate.

d. The infraorbital artery is the last branch of the internal
maxillary artery. Just prior to coming out through the
infraorbital foramen into the face, it gives off the anterior
superior alveolar branch. This branch artery spplies the
incisors and cuspids as well as the maxillary bone.

Venous system. The veins return the blood to the heart.
They begin as small branches which unite and thus increase
1 size, as shown in foldout 4,B. The venous blood from the
brain and internal structures of the cranium drains n-o
venous channels czlled sinuses. These sinuses then empty
into the internal jugular vein. The venous blood is returned
from the oral and facial structures by two principal vessels.
The superficial tissues are drained by the anterior facial
vein, while the deep facial tissues are drained by the
posterior facial vein.

The anterior facial vein follows the same general course
as the external maxillary artery. It runs at an angle
downward and backward across the border of the mandible
to a point at the anterior border of the masseter muscle. At
this point, the anterior facial vein and the posterior facial
vein unite to form the common facial vein. The common
facial vein, in turn, empties into the internal jugular vein.

The pterygoid venous plexus is a mass of veins
constituting a dense network around and between the lateral
pterygoid muscle and the temporal muscle. The plexus
receives blood from veins draining the areas supplied by the
branches of the internal maxillary artery. The blood is led
away from the plexus by a short, wide trunk known as the
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internal maxillary ven. The internal maxillary vein
connects with the posterior facial vein which, in turn,
becomes the external jugalar vemn Study foldout 4,B
closely so that you will be thoroughly familiar with the
location of these veins

A possible route of infection into the brain can occui by
way of the cavernous sinus. The external route is a wide-
open system of veins leading directly into this sinus. Thus,
any infection in the upper antericr teeth, the upper lip, the
nose, or tae eye can easily enter the brain by the venous
system. Tke internal route, on the other hand, is a more
complicated and slower means by which infections can
spread to the brain by way of the cavernous sinus.
Infections from the lower teeth, the upper posterior teeth,
and the alveolar network may reach the cavernous sinus by
way of the pterygoid plexus of veins. An infection in this
cluster of veins may travel upward into the cavernous sinus
when the verous blood is forced to back up from the
pterygoid plexus during times of physical exertion. Since
this is a slow process and does not produce any obvious
symptoms until the brain is infected, extreme care must be
taken with any infect.ons in these areas.

Exercises (246):
1. The blood circulates to the oral cavity through a
network of , , and

2. The arteries, except for the pulmonary artery, are the
vessels that carry blood to the tissues.

3. The principal arteries that supply the head and neck zre
the arteries.

4. The external carotids, just above their division from
the common carotids, give off the .

, which supplies one-half the tongue.

5. The artery enters the
mandible through the mandibular foramen to supply
the lower teeth and the substance of the bone.

6. The posterior alveolar artery enters the maxillary bone

to the roots of the upper third molar.

It passes through the bone to supply the
and ___teeth.
7. The common facial vein empties into the

jugular vem.,

8. Infections from the lower teeth, the upper posterior
teeth, and the alveolar network may reach the
cavernous sinus by way of the

of veins.

247. Cite the functions of the lymph system and list three
factors which influence the flow of lymph.

Lymph System of the Oral Cavity. The head and neck
are well sopplied with a lymphatic system. The basic
component parts of this system are the lymph, the lymph
vessels, and the lymph nodes. Lymph is an almost
colorless liquid similar in composition to blood plasma.
The lymph fluid is derived from the blood plasma as it leaks




into the spaces between the tissue cells. This system
functions to combat bacterial infections by transperting
disease-producing organisms to the lymph nodes, carnes
off excessive fluid from the body tissues, and acts as a
supplement to the venous system.

The flow of lymph through the network of lymph vessels
is influenced by three factors: (1) the difference in pressure
at the two ends of the system; (2) the valves in the lymph
vessels, which prevent the backflow of the lymph; and (3)
the contraction and relaxation of the muscles. The flow of
the lymph always is toward the heart.

The lymph vessels resemble the veins in that they start as
small vessels and have the same type of duct linings as
veins. The lymph vessels collect the lymph from the tissue
spaces and then umte to form large vessels. With the
increase in size, the walls become stronger, and they are
very similar in structure to the veins. The tributanes from
the left side of the head and neck drain into the thoracic
duct, which empties into the left subclavian vein.

The lymph nodes are small oval-shaped bodies that lie
along the course of the lymph vessels. Usually, they occur
in groups and act as filters to remove bacteria and other
toreign particles from the lymph system. Lymphocythes
originate at the lymp nodes. Figure 2-6 is a diagrammatic
illustration showing the lymph system of the head and neck.

Exercises (247):

1. Cite the essential functions of the lymph system.

2. What three factors influence the flow of lymph through
the network of lymph vessels?

248. Identify the types of oral mucosa in tcrms of their
functions, structures, and locations.

The Mucous Membrane /Mucosa). The mucous
membrane lining the mouth is continuous posteriorly with
the mucous membrane of the pharynx; 1t anteniorly blends
with the skin of the face. Many muccus glands are
distnibuted throughout this mucous membrane. While this
membrane is similar in composition to the skin, it is softer
and less tough. It is made up of two layers, the epithelium
and an underlying connective tissue. A loose submucosa
contains a series of glands to bathe the mucous membrance
with serous or mucous secretions. In the hard palate, these
glands are found at the base of the epithelial layer, since
there is no submucosa on the hard palate. Within the range
of normality, there are rather wide variations in gingival
color. dependent upon differences in complexion and ethnic
differences. Oral mucosa is divided into “ree types:
masticatory, specialized, and lining.

Masticatory mucosa. Masticatory mucosa tightly
bound to the underlying bone, as for example, the hard
palate and attached gingiva. A microscopic cross section of
the muccsa would reveal a thick epithelum and a thin
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connective tissue. Masticatory mucosa 1s stippled. It also 1s
tightly bound down, and there 1s no indication of elastic
fibers that permit tissue to stretch or expand The tissue 1s
obviously keratinized (of a hornlike or scaly composition).

Specialized mucosa. Mucosa that has been developed for
the purpose of taste perceptior 1s called specialized
mucosa There are four divisions of specialized mucosa: the
filiform, the fungiform, the foliate, and the circumvallate
papillae.

a The fihform are thread-shaped papillae on the dorsal
surface of the tongue They are the smallest, most
numerous and provide the sense of touch.

b Fungiform are mushroom-shaped papillae located on
the tip and along the sides of the tongue. Those located on
the tip of the tongue are responsible for the sensations of
sweetness and saltness. The fungiform located along the
sides of the tongue are partially responsible for the
sensations of sourness and saltness.

c. Foliate papillae also are partially responsible for
detecting the sensation of sourness. The mucous membrane
is very thin along the margias of the tongue and on the
posterior part of each margin can be found a variable
number of vertical folds. These folds are collectively called
foliate papillae.

d. Circumvallate papillae are larger mushroom-shaped
papillae located on the posterior dorsum of the tongue.
These papillae are usually arranged in an inverted *‘V”’
formation, and they number from 8 to 12, These ‘‘taste
buds’’ are responsible for the sensation of bitterness.

Lining mucosa. Lining mucosa is found on the floor of
t1e mouth, the lining of the cheeks, the covering of the lips,
and the soft palate It has a thin epithelium and connective
tissue. There is nc stippling nor is it keratinized. This
mucosa has an abundant supply of elastic fibers, thus
allow1ng for free movement and elasticity .

Exercises (248):

1. Match each type of mucosa in column B with the
appropriate descriptive statemer:* 1n column A. Some
items in column B may be used more than once.

Column A
(1) The tissue 15 keratimzed

(of a homlike composi-

tion)
—— (2) This mucosa hz, an
abundant supply of elas-
tic ibers allowing for
free movement and elas-
ticity
This mucosa 15 divided
into four divistons
Mushroom-shaped  pa-
pillae located on the up
and along the sides of
the tongue
Thread-shaped papillac
lorated on the dorsal
surface of the tongue
The collective vertical
folds located on the pos-
tenior part of each mar-
gin of the tongue con-
tans these papillac

Column B
Masticatory mucosa
Specialized inucosa
Filiform papitla
Fungiform papiliae
Fohate papitlac
Circumvallate papillac
Lining mucosa
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Figure 2-6 Lymphatic system of the head and neck




Column A Column B

e (1) These papillac are usual-
ly arranged 1n an invert-
ed V" formation
numbenng from 810 12

~— (8) Responsible for the sen-
sation of bitterness

—— (9 Taste buds are located at
the base of these pappil-
lac and are the mamnn
source of taste sensa-
tion

—— (10) These papillae located
on the up of the tongue
are responsible for the
sensations of sweetness
and saltness

249. Cite the functions and locations of the structures of
the ural cavity.

Structures of the Oral Cavity. The oral cavity is the
first subdivision of the digestive system, and this chapter
will highlight many of its structures. For clarity, we will
begin with the two major parts of the mouth.

The vestibule. The vestibule is the space bounded abovc
and below by the folding of the mucous membrance from
the lips and cheeks onto the gingiva of the maxillae and
mandible. This reflection of tissue is known as the
mucobuccal fold and <an be seen in figure 2-7
Consideration of the fold is very important when

VESTIBULE
(ANTERIOR PART)

MUCOBUCCAL FOLD

Figure 2-7 Cross section of the oral cavity.
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constructing dentures. If the borders of the dentures are
overextended 1n the mucobuccal fold area, they will
impinge upon the tissue, causing inflammation and
soreness. To explore the vestibule limits, place you teeth
together and push your index finger along the outer surface
of the teeth; move your finger upward and downward as far
as possible. Your finger will be in the vestibule.

We must consider both the upper and the lower labial
frena when discussing the vestibule. These are sickle-
shaped extensions of connective tissue that connect the lips
to the alveolar ridges. This conncction tends to restrict the
lip movement. When dentures are being constructed,
grooves must be made in the acrylic to adequately
accommodate these frena.

The lips are the fleshy folds of tissue a"ound the opening
of the mouth. The orbicularis oris muscle encircles the
mouth and is a major contribution to the lip formation. The
lip borders are the points where the mucous membranes of
the oral cavity meet the skin of the face.

The cheeks are made up of muscles and fibroelastic
tissue, with the outer surface covered by skin and lined
internally with mucous membrane. Two pairs of muscles of
mastication, the masseter and the buccinator, contribute to
the cheek formation. However, the buccinator muscles
form the innermost muscular layer of the cheeks and force
the food between the teeth from the facial side during
mastication. The cheeks extend both upward and do'wnward
to the line where the mucous membrane turns back on the
alveolar process. When the teeth are in occlusion, there
remams a space distal to the last molass. The posterior

MUCOBUCCAL FOLD

~MAXILLA
—- HARD PALATE
SOFT PALAI
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boundary of the cheek is the pterygomandibular raphe (rah-
fay’). This raphe connects the upper and lower alveolar
processes in that space behind the last testh. as shown in
figure 2-8.

The palate. The anterior two-thirds of the arch-shaped
roof of the mouth 1s formed by the hard palate, as shown in
figure 2-9, and it is referred to as the palatal area. The arch
shape is formed by the palatal process of the maxilla. The
hard palate is covered with a mucous membrane that
adheres closely to the maxilla. The incisive papiila is
located just behind the central incisors in the anterior region
of the hard palate. The papilla covers the incisive foramen
through which the nerves and blood vessels pass. Posterior
to this area, the mucous membrane is drawn into irregularly
shaped ridges called rugae (roog’eye), which extend
laterally from the midline. These transverse ridges aid in
mastication by providing a working surface for the tongue
to make food into a ball for swallowing. The soft palate is
continuous with the hard palate. It is composed chiefly of
muscles covered with mucous membrane. The vibrating
line is located at the junction of the hard and soft palates.
Along the vibrating line and near the midline are two small

Maxilla

Lateral
pterygoid 3
lamina 4

Parotid duct

Pterygomandibular
raphe

Buccinator
muscle

Mandible

depressions called the foveae palatine (foe'-vee-eye pal-
ah-teen’-eye). Beh:nd the maxillary third molar are two
landmarks—the maxillary tuberosity and the hamular
notch. The conical-shaped mass of tissue that hangs from
the free border of the soft palate is the uvula.

The floor of the mouth is formed by the mylohyoid
muscles and the tongue. The tongue almost covers the
entire floor of the mouth. Only when the tip of the tongue is
raised are you able to see the portion formed by the
mylohyoid muscle. Also visible when the tip of the tongue
is in its raised position is the lingual frenum, which
conne ts the undersurface of the tongue to the floor of the
mouth. On each side of the lingual frenum are the
sublingual caruncle. The submandibular salivary glands
secrete into the oral cavity through these caruncle.

The tongue itself is a muscular organ covered with
mucous membrane. It is divided into the tip, the body, and
the root. The tip lies almost free, while the body is attached
to the mandible at the side. The body is movable but not as
much as the tip. If you look posteriorly along the dorsum of
the tongue, you will notice that the root becomes less

Figure 2-8 The checks
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INCISIVE FORAMEN INTERMAXILLARY
SUTURE

PALATAL
PROCESS

GREATER PALATINE
FORAMEN

Figure 2~9 The palate

defined until 1t finally becomes continuous with the soft A
tissue structure in the mouth. TRANSV'®  MUSCLE

The muscles that control movement of the tongue are
both intrinsic and extrinsic. The intrinsic muscles have both
their origin and insertion in the tongue. The extrinsic
muscles have their origin outside the tongue but insert into
the tongue. Both the intninsic (fig. 2-10,A) and the extrinsic
muscles (fiz. 2-10,B) are illustrated. Use this figure in
conjunction with tables 2-2 and 2-3, which show the origin,
insertion, and action on the tongue of these muscles.

During the process of mastication, the tongue assists in
positioning the food between the teeth. After the food has
been su.ficiently chewed, the tongue transforms it mnto a
bolus so that it can be swallcwed. After eating, the tongue
helps to clean the surfaces of the teeth and, of course,
without the tongue there would be no speech.

Although they are not a part of the vestibule or the mouth
proper, major salivary glands, divided into three pairs,
empty their saliva into the oral cavity. These parts are th
parotid, the submandibular, and the sublingual. The parond
glands, which are the laigest of the salivary glands, lie in
the cheeks just ir front of the ear. They empty their
secretions into the oral cavity through the parotid or
Stensen’s ducts. The openings of the ducts are opposite the
maxillary second molars. The opening of a parotid duct is
usually marked by the parotid papilla. The submandibuiar
glands (sometimes called submaxillary glands) are located
below the mandible, medial and inferior to the parotid
gland. These glands discharge their secretion through the
submaxillary or Wharton's ducts into the floor of the mouth
on each side of the lingual frenum. The sublingual glands Figure 2-10 Muscles of the tongue

SUPERIOR
LONGITUDINAL MUSCLE

VERTICAL MUSCLE e INFERIOR
LONOGITUDINAL MUSCLE
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TABLE 2-2
INTRINSIC MUSCLES OF THE TCNGUE

Muscle Origin Insertion Action on
Tongue
Superior Near the epi- Runs forward Shortens,
longitudinal glottis and to edges of turns tip
median septum the tongue. and edges
up.
Inferior Root of the Tip of the Shortens,
longitudinal tongue tongue. turns tip and
edges down
Transverse Median septum Sides of the Narrows and
tongue. clongates.
Verucal Upper surface Under surface. Flattens and
broadens,
are located beneath the tongue They are the smallest of the 4. How do the rugae aid i» mastication”

three major saliva g! 1ds. Many small sublingual ducts

empty the sublingual gland’s secretions onto the floor of the

mouth. Other glands empty through the same duct :hat

drains the submandibular glands. Refer to figure 2-11 for 5. Where 1s the uvula located?
the location of the major salivary glands.

Exercises (249):

6. How does the uvula affect speech?
1. Where 1s the vestibule located?

7. In which major pert of the oral cavity is the tongue
2 What s the function of the buccinator muscles? located?

3. Where 15 the pterygomandibular raphe located? 8 Where are the paiotid salivary glands located?

TABLE 2-2
EATRINSIC MUSCLES OF THE TONGUE

Muscle Origin Insertion Action on

Tongue
TN, SRR e ST,
Superior genial Under surface Protrudes and

Genioglossus

tubercle of tongue depresses.
from apex-
to root.

Styloglossus Styloid process Posterior Upward and
dorsum of backward.
the tongue.

Hyoglossus Greater cornu Side of the Depresses and
and body of tongus, turns cdges
the hyoid down.

- 78
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STENSEN'S DUCT
PAROTID

~+——— SUBMAXILLARY

SU}I.INGUM.
WHARTON'S DUCT

Figure 2-11 Major salivary glands
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9 Where are the openings of the Stensen’s ducts?

2-4, Dental Histology

Histology 1s the mucroscopic study of the structural
elements of an organism or its parts. Thus, dental histology
deals with the microscopic study of dental tissues This
section will focus on the teeth and then supporting
structures.

250. Identify the parts and tissues of the teeth.

Tissues of the Teeth. Each tooth has a crown and a root
portion. The crown is that part of the tooth which may be
seen protruding from the gingiva in the normal healthy
mouth. The root is that part of the tooth which is normally
present in the gingiva and alveolar bone structures. The
narrow portion of the tooth, whers the crown and oot meet,
1s called the neck or cervix. The tip of the root is its apex. If
you were to section a tooth in a longitudial plane, you
would sec that the crown and the root each consists of two
layers of hard substances surrounding the dental pulp. The
outer !ayer of the crown is made of enamel. The layer
beneath the enamel is called dentin. The outer layer of the
root is covered by a substance called cementum, and its
inner layer is dentin. In the innermost portion of the tooth
there is a chamber that contains the dental puip which is
composed of nerves, blood vessels, lymph vessels, and
connective tissue. This chamber is known as the pulp
cavity. The anatomical structures of a tooth can be seen in
foldout 5,A (in the supplementary material to Volume 4).
When a tooth erupts into the mouth, a membrane called the
enamel cuticle or pnmary cuticle covers the entire crown.
Mastication and brushing the teeth soon wear this cuticle
away on the exposed surfaces. However, it may remain in
protected areas until mechanically removed during dental
Jeatment.

Enamel. Enamel 1s the hardest calcified tissue in the
human body. It covers the entire crown and protects the
underlying structures. It 15 composed of 9o to 98 percent
inorganic matenals, principally calcium and phosphorus,
and from 2 to 4 percent organic materials. As seen in
foldout 5,B, the structural composition of enamel consists
of rods, or pnsms, which are bound together by an
intercementing substance. Each enamel rod extends from
the junction of the enamel and dentin to the outer surface of
the tooth. As the enamel 1s formed, brief pauses in its
development cause areas of diminished calcification. These
appcar as narrow, brown lines when viewed under a
microscope. The lines are comparable to growth rings in a
tree trunk. They are called lines of Retzius for the man who
discovered them. Narrow cracks may develop in the enamel
in planes of tension either during development or after the
enamel 15 formed. These cracks become filled with organic
materials and are known as enamel lamellae (lah-mell’-
eye). A lamella may extend from the outer surface of the
enamel toward the dentinoenamel junction. In some
instances, 1t reaches the junction or even penetrates the
dentin.
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Specialized cells called ameloblasts form enamel. After

the ameloblasts have formed the enamel, they degenerate
and disappear. Therefore, after the enamel has been formed
1t has no regenecrative power.

Dentin. Dentin 1s the second hardest calcified tissue in
the human body and forms the major portion of a tooth. It is
composed of approximately 70 to 80 percent inorganic
material and 20 to 30 percent organic material. As with
enamel, the main constituents of the inorganic material are
calcium and phosphorus.

Cells called odontoblasts form dentin. The dentin that is
formed during tooth formation is called primary dentin.
Dentin consists of dentinal tubules held together by a
calcified matrix. The structures of dentin can be seen in
foldout 5,C. Study this figure as the discussion of the dentin
is presented. The dentinal tubules appear as hollow tubes.
They extend from the dentinoenamel junction to the surface
of the pulp chamber. Odontoblasts, cells which produced
the dentinal tubules, are found at the pulp chamber surface.
They are active cells, since they still receive nourishment
from the blood vessels in the pulp tissue. On occasion, the
tubules may extend past the dentinoename} junction and
terminate in the enamel. Each of these tubules contain a
cytoplasmic extension of the odontoblast. These extensions
are known as Tome's fibers.

It is theorized that Tome'’s fibers transmit pain impulses
from the dentin to the pulpal nerves located adjacent to the
odontoblasts, since nerve fibers never have been identified
within the dentin. Mechi.nical stmuli, such as those
produced by dental burs, produce pain in the dentin.
Thermal, bacterial, or chemical stimuli may cause pain at
any level within the dentin. Continuous sumuli from any of
these methods will cause the odontoblasts to b:come again
active and thereby recommence to produce dentin.

Thesc later deposits or formations of dentin are called
secondary dentin. The production of secondary dentin 1s
pessible because of the oJdoutoblasts that have remained to
line the walls of the pulp ci:amber and canal ever since the
tooth’s formation. The formation of secondary dentin
usually occurs in response to an extemal irritation, such as
dental caries, chemical or thermal stimuli. The layer of
secondary dentin 1s produced in an attempt to protect the
vital pulp tissue

Cementum.  mentum is a thin layer of bonelike tissue
cove.ing the roo  of the teeth. The structures of the
cementum can be seen in foldout 5,D (in the supplementary
material to Voluine 4). It 1s composed of approximately 55
percent organic material and 45 percent inorganic material.
The organic material is primanly composed of collags:
(kahl'-a-jen). This collagen 1s present mn all connective
tissue and dissolves into gelatin when boiled. The
cementum and enamel usually meet each other at the cervix
of the tooth at a point called the cemento-enamel junction.

Cementoblast produce a cementum cover over the de.itin
located in the root portion of the teeth. As they produce the
cementum, connective tissue extensions from the
surrounding tissues are imprisoned in the cementum. These
extensions are the fibers of the periodontal ligament.
Normally, there arc two layers of cementum present on the
root. Because it contains no cells. the mnrer layer, or the
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layer next to the dentin. 1s called the acellular layer. The
outer layer 1s a cellular layer because it contains the remains
of the cementoblists. Removal of the cellular layer by
mechanical means such as tooth scaling will result i a loss
of cementum.

The principal function of cementum is to serve as an
attachment for the periodontal fibers that anchor the teeth to
the bony walls of their sockets. The cementum .s formed
throughout the life of the tooth. This continuing formation
compensates for growth of the tooth into the oral cavity and
movement of the tooth by external forces. The process
allows the periodontal fibers to continuously reattach
themselves to the root surface so that the teeth may be
moved and still remain firmly seated in the alveolar bone.

Dental pulp. The dental pulp is the vital center of a tooth.
The center pulp is shown in foldout 5.E, in the
supplementary material to Volume 4. It is a soft tissue
composed of loose, connective tissue containing numerous
nerves, blood, and lymph vessels. All of these tissues enter
through a small opening in the apex of the tooth called the
apical foramen. The entire dental pulp is enclosed within
the hard, unyielding walls of the pulp chamber and the
canal. The pulp chamber is located within the crown while
the pulp canal i1s within the root of the tooth.

Formation of dentin is the pnmary function of the dental
pulp. The pump also provides nounishment to the dentin
through the odontoblastic extensions that are located along
the entire pulp chamber and canal The nerve tissue in the
pulp respond to sensations and irritations exerted upon the
whole tooth. irritauon of the pulp tissue causes the
odontoblasts to form secondary Jentin. Irritation to the
tooth also will cause the blood vessels to expand, resulting
in inflammation. Since the pulp tissue 1s enclosed within
solid walls that do not allow for expansion of the pulp
tissue, swelling due to inflammation nay result in the death
f the pulp tissues by strangulauon. This inflammation
occurring in a nonexpandable chamber 15 the reason for
excessive dental pain.

Exercises (250):

1. Match the terms in column B with the appropnate
state ment in column A Some of the terms may be
used more than once.

Column A Column B

(1) Thau gz of a tooth nor- a Nexk orcervix
mally present 1 the gin- b Eramel
giva and alveolar bone ¢ Root
structure d  Pulp chamber
___ (2) The namrow portion of e Crown
tooth where the crown f Enamei cuticle
and root mert £ Trentin
__(3) The hardest cal thed 115- b Lines of Ret. 1us
sue in the hum ¢ dody 1 Apex
— (&) That mnerr t part of v Den'al pulp
the tooth  at provides k  Cementum

space for nerves and

blood vessels

That part of the tooth

that ,rotrudes from .he

gingiva

e (6) When wvicwed mmiros-
copically these ro.emble
the narrow brown rnngs
of atree trura

(5
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Column A Column B

. (7) The second hardest cal-
cified tissue 1n the hu-
man body. 1t torms the
major portion of a tooth
and appears to be hight
y2llow

——— (8) The wvital center of a
tooth

—(9) A membrane that covers
the entire crown of a
newly erupted tooth

____(10) Functions to form and
nourtsh detin

— (1) A thin bonelike tissue
that covers the outer
layer of the root

— (12) Covers a tooth’s entire
crown and protects 1ts
underlying structure

—— (13) The layer beneath tuc
enamel

251. Identify, by name, function, and location, the
tissues surrounding the tceth.

Tissues Surrounding the Teeth. Thc tissues that
surround and support the teeth are known as the
periodontium and include the periodontal ligament, the
alveolar process, and the gingiva

The teeth are embedded in the bony sockets of the
alveolar piocesses, the entire function of which is to support
the teeth. The periodontal fibers attach to both the
cementum of the tooth and the alveolar process. The
function of the periodontal fibers is to hold the tecth in a
semirigid state. The gingiva consists of the free gingiva and
the attached gingiva. The following d:sc-iptions of the
individual tissues will more fully 2xplain the relationships
of the tissues to the teeth.

Periodontal fibers. The periodontal ligament completely
surrounds the root of the tooth and attaches it to the v all of
the bony socket. The functions of the periodontal ligainent
are support, sensation, nutnition, and formation. The fiters
support the tooth within the socket. The nerves a~< blood
vessels provide sensation and nutrition to the cells of the
ligaments. T+  formative function 1s building and
maintaining cementum Fibroblasts produce the penodontal
firers. The main tissue elements of ti - periodontal ligament
:re connective tissue fibers.

As the tooth erupts, the periodontal fibers form bundles
to support the tooth. The bundles are arranged to withstand
the functional stresses of the tootl, after it reaches the
occlusal plane. These fibers are somewhat elastic and
permit a certain amoum of tooth movement. The principal
fibers are so arranged that they apply a pulling force on both
the cementum and the alveolar process when a force is
applied to the tooth. The list below identifies the principal
fiber groups cor iposing the periodontal ligament Refer to
figure 2-12asy  study these fiber groups.

a. Alveolar ¢ :st—extends from the cervical cementum
to the crest of the alveolar bone. They help hold the teeth in
the socket and oppose lateral forces.
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Interradicular
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Figure 2-12 Penodontal fibers

b. Transseptal-—extends from the cementum of one tooth
over the slveolar crest to the cementum of the adjacent
tooth. Tucy provide interproximal gingival support and
hel» hold adjoining teeth together.

¢. orizontal—extends from the cementurn to the alveolar
bone at right angles to the tooth root. They prevent lateral
moveme nt of the tooth

d. Oblique—extends obliquely from the cementum of
the apical two-thirds of the root upward to the alveolar
bone, creating a suspensory or nammock effect. They
anchor and suspend the tooth in the socket and resist
occlusal pressures.

e. Apical-—extends from the cementum surrounding the
apex of the root to the alveolar bone. They prevent tipping
and extruding of the tooth.

Interradicular—passes from cementum to the
irtc.radicular bone system in the multirooted teeth.

Alveolar process. The alveolar process is that bony
portion of the maxilla and mandible which sr=vorts the
teeth. The alveolar process is composed of two parts: the
cortical bone and the cancellous bone.

The outer portion of both the lingual and the facial
surface of the alveolar processes is covered by the cortical
bone. The cortical bone is a dense, compact bone. It covers
the alveolar processes and is continuous with the body of
the jaws. The cortical bone gives the alveolar process its
shape and protects the softer bone and tissues inside.

Canr ellous bone is a porous, spongy type of bone; it is
often calizd spongiosa. In composition, cancellous bone is a
network of narrow spaces and spicules (spike-shaped bot.¢)
called trabeculae (trah-beck-you-lye). Blood and lymph
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vessels course through this cancellous bone to :he
periodontal ligament. After a tooth has been removed, this
network of vessels supplies the nourishment needed to heal
the socket.

The alveolar process undergoes continuous change due to
growth, stress, advancing age, and tooth loss. Since the
principa. function of the alveolar process is to support the
teeth, the entire alveolar proce<s undergoes partiai atrophy,
or decreases in size, when the teeth are lost.

Gingiva. The gingival tssue surrounding the tec h
consists of the free gingiva and the attached gingiva. The
free gingiva lies relatively close against the crown just
above the cervix. That edge of the free gingiva which is
toward the occlusal and incisal surfaces of the teeth is called
the gingival margin. The V-shaped space reaching from tne
free gingival margin to he depth where the gingiva attaches
to the tooth is called the gingival sulcus or gingival cervix.
The triangular fold of tissue that fills the space between
adjacent teeth is the interdental papilla (see fig. 2-13). The
papilla is separated into facial and lingual peaks, joined by
a depression near the contact area. This depression, shown
in ‘igure 2-14, 1s known as the col. It is most commonly
found between the posterior teeth and tends to accumulate
debris. The interdental papilla is composed of both free and
attached gingiva. Refer to figure 2-15. The attached gingiva
is that portion covering the alveolar bone. It is mainly a
connective tissue, covered by epithelium, which is held
snugly against the alveoiar cortical plate. The attached
gingiva closely follows the outline of the supporting
alveolar bone, rising over root eminences and teveloping
into valleys hetween these eminences. The entire gingiva
contains a very rich nerve and blood vessel supply; when
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Interdental Papilla  Interproximal Space

Interproximal

Contact Area Embrasure

Proximal Surfaces

Figure 2-13 Proximal surfaces and cortact areas of the teeth

healthy, this tissue has a stippled appearance. The attached
gingiva is connected to its suppoiting structures by an
arrangement of collagen fibers. These fibers 2re located in
what is known as the dentogingival junc..on. The collagen
fiber grours of the gingiva are divide w.to three groups:

a. Groups I, 11, and III gingival fibers—Group I extends
outward and upward frora the cementum to just beneath the
epithelix in the larnina propria (connective tissue). Gr-.up
[i extends outward at right angles from the cementurn to the
gingiva. Group IiI extends outward from the cementum
and over alveolar crestal bone, bending apically tc join
fibers arising or: the outer aspert of the bone.

b. Transsepta: fibers—exte>~ from the cementum of a
tooth to the cementi'm of the adjacent tooth (located only in
interproximal areas).

c. Circular fibers—pass circularly around the ioo:h
within the gingiva.

d. Alveologingival fibers—extend froin the alveolar
crest intc the iamina propria.

Exercises (251):

What 1s the general name for those tissues that
surround and suppqrt the teeth?

What 1s the function of th- periodontal fibers?

What are the four functions of the penodontal
ligament”?

What is the periodontal fibex group that extends from
the cervical cementun t0 the crect of the alveolar
bone?

Which periodontal fiber group creates a hammock
effect?

Which «ype of bone covers the outer portion of both
the lingual and facial surfaces of the alveolar process?

What is a cance’. us bone?

col

Fgure 2-14. The col.
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FREE GINGIVA
"REE GINGIVAL ,;_Eii
GROOVE ~—_
ATTACHED
GINGIVA

Figu-e 2-15

What are the two types of gingiva that surround the
teeth?

. Which g.ngival fibers extend from the alveolar crest
nto the lamina proprna?

2-5. The Life Cycle of a Tooth

A tooth i+ a living, functional organ with three
developmental processes instead of the one or two that
usually go into the formation of an organ. The liver grows,
which is only one developmental process; bone grows and
then calcifies, which comprises two developmental
processes; however, befo.¢ a tooth can become functional it
must grow, calcify, and erupt into its functional position.
The deveiopment of a tooth, as with the development of any
organ, is a continual proce s developmental history has
into several periods and st; .s.

252. Identify the str s of tooth development.

The Growth Period. Denta! devclopment begins about

the 5th to 6th week of intrauterine (inside the uterus) life.
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Within a short period, the development of all the primary
teeth 1s imtiated. By the 17th week of prenatal (before birth)
life, development has begun on the permanent teeth;
ho vever, the initiation and growth of the testh is spread
ove a period of many years from early prenatal
deveiopmeri through the time of the development of the
third molars.

The teeth are formed from two of thc primary embryonic
cell la ers: the ectoderm, wwich has differentiated
(increased in complexity) into oral epithelium; and the
mesoderm, which has differentiated into connective tissue
known as mesenchyme. The enamel of the tooth will
develop from the or ! epithelium, and the remaining
structures will develop from the mesenchyme.

Each tooth develops from a tooth bud which consists of
three parts:

(1) A deutal organ, also known as an enamel organ. It is
derived from the oral epitkelium asd will produce the
tooth’ss enamel.

(2) A dental papilla, which is denved from the
mesenchyme and will produce the tooth’s pul and dentin.

(3) A dental sac, which also 1s derived from the
mesenchyme and will produce the cementum and the
periodontal ligament.

Initation. The beginning of dental developn.ent is the
formation of a band of thick ectodermal tissue n the region




of the future dental arches. It extends along a line that
represents the margin of the jaws This bard of thickene-
ectoderm differentiates into oral epithelium and 1s called
the dental lamina

The dental lamina produces a sernies of inverted cup-
shaped enlargements almost as soon as 1t 1, formed. These
form the tootl buds. At first these buds appear as solid
structures; then they become hollowed out, and in this form
they serve as molds to fashion the developing crowns of the
teeth. Ten of these buds are normally present 1n each jaw, at
sites corresponding to the location of the future primary
teeth.

This imtiation, the beginning for each tooth, takes place
at a different time for ezch tooth but follows a definite
pattern for each type of tootn. The permanent teeth develop
similarly. The dental lami~~ continues to grow posteriorly
to produce tooth buds fc '~ three permanent molars,
which will develop distal «, ..  -imary teeth on each side
of the jaws. The tooth bud for tue first permanent molar
forms at about the 17th week of fetal life; the tooth buds for
the second molars form about 6 months after birth; and
those of the third molars form at about 5 years of age.

The succedaneous teeth (permanent teeth that replace the
primary teeth) develop from tooth buds in the deep portion
of the dental lamina on the lingual side of the primary teeth.
The touth buds for the permanent incisors develop slightly
in advance of those for the cuspids. The tooth buds for the
first premolars develop in ihe §th menth of intrauterine life.
The portion of the dental lamina that is not utilized in
producing the tooth buds normally disintegrates.

Proliferation. To proliferate means to grow and increase
in number. Marked prcliferative activity continues at the
points of initiation. This proliferative growth causes regular
changes in the size and portion of the growing tooth.

As cell proliferation continues, unequal growth in
different parts of thc enamel organ causes it io take a shape
somewhat resembling a cap with the outside directed
toward the oral surface. This stage is sometimes referred to
as the cap stage. Because of the proliferaticn of cells, the
meserichyme within the cap becomes Jdenser and more
cellular and forms the dental papilla, which will form the
dentin and the pulp of the tooth.

Histodifferentiation. During histodifferentiation the
cells differentiate and become specialized. The epithelial
cells become ameloblasts (enamel-forming cells). The
peripheral cells of the dental papilla differentiate and
become adontob'asts (dentin-forming forming cells).

Surrounding the deeper side of this structure, which is
made up of the combined enamel organ and we dental
papilla, the third pa »f the tooth bud forms. The
mesenchyme in . rea vecomes somewhat what fibrous
in appearance. These fibers encircle the deep side of the
papilla and the enamel organ to form the dentgl sac. During
and after these developments, the dental organ continues to
change and assumes a shape resembling a bell. This stage is
sometimes referred to as the bell stage. As these
developments take place the dental lamina, which has thus
far connected the dental organ to the oral epithelium, breaks
up.

Denninogenesis imperfec:a is, as the name implies,
dentin that is imperfectly formed. During the peried of
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histodifferentiation. and muneralization, a modification of
normal developmental events occurs and the dental tubules
are arranged iregularly. The teeth of children exhibiting
the condition are soft and often are lost early in life.

Morphodifferentiation. The pattern, or basic form and
size, of the future tooth is established by differential growth
known as morphodifferentiation (the prefix morpho refers
to shape and form).

The dentinoenamel and dentinocemental junctions are
established during morphodifferentiation. These junctions
are different and characteristic for each type of tooth The
dentinoenamel and dentinocemental junctions act as a
blueprint pattern during morphodifferentiation.

In conforming with this pattern, the ameloblasts,
odontoblasts, and cementoblasts deposit ena..el, dentin,
and cementum to give the completed tooth its characteristic
form and size.

Disturbances in morphodifferentiation may affect the
shape and size of the tooth without impairing the function of
the ameloblasts or odontoblasts. New parts may be
differentiated, causing supernumerary (extra) cups and
roots. Microdontia (abnormally small teeth) or macrodontia
{abnormally large teeth) also may result. A peg or
malformed tooth, such as Hutchinson’s incisor, with
enamel and dentin that are normal in structure could result.
Hutchinson’s incisor is usually associated with congenital
syphilis.

Apposition. Apposition refers to the deposition of the
matrix for the hard dental structures. This matrix is
deposited by the cells along the site outlined by the
formative cells at the end of morphodifferentiation. This
determines the future dentinoenamel and dentinocemental
junctions in accordance with a definite pattern of cellular
activity that is common to all types of teeth.

The development of the roots begins after the enamel and
dentin Jormation has reached the future cementoenamel
Junction. This enamel organ plays an important part in root
development by forming Hertwig's epi’ :elial root sheath.
This sheath molds the shape of the roots and initiates dentin
formation in the root area.

Appositional growth of enamel and 