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CHAPTER 1
INTRODUCTION

Section |.
1-1. Purpose and Scope

This manual is for use in training medical corps-
men, MOS 91A10; medical specialists, MOS
91B20; and clinical specialists, MOS 91C20, in
the nursing aspects of medical care and treat-
ment. It also serves as a ready reference for use
by other Army Medical Department units and
activities.

1-2. Users’ Comments

Users of this manual are encouraged to submit
recommended changes or comments to improve

Section II.

1-3. General

As a medical soldier you/belong to a branch of the
Army with a long history of service and achieve-
ment. It is not practical to include in this manual
the whole story of the Army Medical Department,
but as matters of special interest to you, some of
the more important events in its development are
summarized below.

1-4. The Revolutionary War

a. When the forces of the thirteen colonies
united under one command on 14 June 1775, the
United States Army was created. On 27 July
1776, the Continental Congress established a Hos-
pital Department in the Army to care for the sick
and wounded. The Hospital Department was com-
posed of 1 director general and chief physician, 4
surgeons, 1 apothecary, 20 surgeon’s mates, 1
clerk, 2 storekeepers, 1 nurse for every 10 pa-
tients, and incidental laborers as needed. That
small organization was the Army’s first step to-
ward a central medical service.

b. The Hospital Department functioned
throughout the Revolutionary War, but it was not
the Army’s only medical service. The Army was

GENERAL

the manual. Comments should be keyed to the spe-
cific page, paragraph, and line of the text within
the paragraph in which the change is recom-
mended. In some involved procedures, it may be
necessary to refer to a subheading and a number
within the subheading. Reasons should be pro-
vided for each comment to insure understanding
and complete evaluation. Comments should be pre-
pared using DA Form 2028 (Recommended
Changes to Publications) and forwarded direct to
Commandant, U.S. Army Medical Field Service
School, Brooke Army Medical Center, Fort Sam
Houston, Tex. 78234.

DEVELOPMENT OF THE ARMY MEDICAL DEPARTMENT

divided into several military departments and
each department maintained its own medical serv-
ice. Altogether about 1,200 medical practitioners
joined the American colonists in their fight for
freedom. Their efforts to provide adequate medi-
cal service were heroic but unsuccessful. There
was no organized system of evacuating casualties.
Treatment facilities were few and poorly
equipped. Methods for prevention and control of
communicable diseases were practically unknown.
Many more soldiers died of disease than of battle
wounds. But Army doctors came out of the Revo-
lutionary War with new knowledge of treatment
of the sick and wounded and of military sanita-
tion.

1-5. The War of 1812

The Hospital Department, disbanded at the end of
the Revolutionary War, was reactivated during
the War of 1812. During this war, medical officers
for the first time were given uniforms and the
first Army Regulations on duties of medical
officers were issued. Still the Hospital Department
was hampered by lack of centralized control of
medical facilities and by shortages of supplies and
personnel. Many of the same shortcomings in

1-1
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medical service experienced by the Army during
the Revolutionary War were evident in the War
of 1812.

1-6. Establishment of Army Medical
Department

The year 1818 marked the beginning of a central
medical organization in the Army. Congress re-
organized the staff departments of the Regular
Army and included in it a Medical Department to
be headed by a Surgeon General. General Orders
dated 21 April 1818 actually established the Medi-
cal Department. Since then medical service in the
Army has maintained status as a staff department
directed by a Surgeon General.

1-7. Organization of Medical Enlisted Force

The Army'’s first organized medical enlisted force
was created in 1856 when Congress authorized the
appointment of hospital stewards in the Medical
Department. Hospital stewards were qualified
noncommissioned officers who served as pharma-
cists, property men, record keepers, and ward-
masters. They were assisted by enlisted men de-
tailed from the line who served as nurses and
attendants and received extra pay for this work.

1-8. The Civil War

During the Civil War, as in earlier wars, disease
and wound infection were greater killers than
gunfire. Nevertheless, important developments in
combat medical service were produced. Among
these were the field hospital; a better system of
medical supply; the first convalescent camp; and
the most outstanding, a system of evacuating bat-
tle casualties. The system was devised by an
Army doctor, Jonathan Letterman. It included the
use of field aid stations, ambulances, field hospi-
tals, hospital trains, and general hospitals. Tried
first at the Battle of Antietam in 1862, the Let-
terman Plan proved so efficient that it was
adopted Armywide. The general principles of this
system of evacuation are still in use.

1-9. Establishment of the Hospital Corps

During the peacetime period, 18656 to 1898, the
event of greatest interest to medical enlisted men
occurred in 1887 when the Hospital Corps was
established in the Medical Department. Thus, for
the first time men could be enlisted and trained
exclusively for permanent duty with the Medical
Department. The Hospital Corps was composed at
first of hospital stewards, assistant hospital stew-

ards, and privates. The title “hospital steward”
was eliminated in 1903 when the corps was reorg-
anized to consist of sergeants first class, corpo-
rals, privates first class, and privates.

1-10. Developments Between 1898 and 1916

The Spanish-American War in 1898 required a
rapid expansion of the Army. This expansion,
plus a devastating typhoid epidemic and an out-
break of yellow fever that occurred about that
time, soon resulted in a shortage of medical per-
sonnel. To combat the yellow fever threat, Major
Walter Reed and Major William C. Gorgas con-
ducted extensive research in Cuba that resulted in
proof that yellow fever was, in fact, transmitted
by the mosquito. This made it possible to initiate
effective control measures for this disease for the
first time. To alleviate the shortage of medical
personnel, trained female nurses were hired under
contracts. Those nurses who remained in service
after the war were organized into the Nurse
Corps (female) in 1901. That year also saw the
hiring of contract dentists. In fact, the basic or-
ganization of the Medical Department was re-
vised during this period, and for the first time the
department had a broad framework on which to
prepare for war. An act in 1908 again reorgan-
ized the Medical Department and provided for a
Medical Reserve Corps. A Dental Corps was at-
tached to the Medical Department in 1911, and a
Field Service and Correspondence School of Medi-
cal Officers was initiated at Fort Leavenworth.
This was followed in 1912 by an act that officially
recognized the American Red Cross and author-
ized its cooperation with the Sanitary Sevices; in
1916 sanitary trains were prescribed for divi-
sions, corps, and armies, and the Veterinary
Corps became a part of the Medical Department.
In addition, in 1916, the old Hospital Corps was
reorganized .into a Medical Department enlisted
force.

1-11. World War |

a. When the United States entered the war on 6
April 1917, the Medical Department began an un-
precedented expansion of its personnel and activi-
ties. Two separate types of medical service were
established—(1) medical service in a theater of
operations and (2) medical service in the zone of
interior. A Sanitary Corps was organized with
officers commissioned from enlisted or civilian
ranks. Although not professional medical men, the
officers had training which made them valuable in
sanitary engineering, laboratory work, medical



administration, or supply duties. The Sanitary
Corps was the forerunner of the Medical Admin-
istrative Corps created in 1920. During World
War I, the Medical Department reached a total
strength of about 350,000, while the Army grew
from 100,000 to a peak of 4 million men in 1918,

b. The great size of the Army, the vast scale of
combat operations, and the remoteness of the bat-
tlefronts posed new and complex military medical
problems. Nevertheless, the Medical Department
gave outstanding service in both the United
States and the theaters of operations. Besides giv-
ing medical treatment to the sick and wounded,
the Medical Department made a fine record in the
control of diseases among Army personnel in
World War I. Despite a devastating influenza epi-
demic, the ratio of deaths due to diseases to
deaths due to battle action was reduced to only
slightly more than one to one. World War I pro-
duced other advances in Army medicine. Casualty
evacuation was improved. Mobile hospitals and
surgical teams were introduced. The wounded got
better and faster medical treatment. In surgery
two types of wound treatment came into use, de-
bridement and antiseptic treatment with chlorine
solutions,

1-12. World War 1l

a. World War II brought with it a return, on a
much larger scale, of many of the problems en-
countered in World War I. It brought new medi-
cal problems, too, such as those involved in the
amphibious and aerial invasion of Europe. This
time the nation fought a global war, the peak
strength of the Army reached eight million men,
and the war lasted 4 years.

b. During World War II, the Medical Depart-
ment reached a total strength of more than 600,-
000. In 1942, members of the Army Nurse Corps
were granted relative military rank. Other female
officers were commissioned in the Medical Depart-
ment in the specialties of physical therapy and
dietetics. In 1943, the Pharmacy Corps was estab-
lished. Nonregular Army members of the Medical
Administrative Corps, like the Sanitary Corps,
became a reserve component. Regular Army mem-
bers of the Medical Administrative Corps became
members of the Pharmacy Corps.

¢. The conduct of large scale combat operations
in widely separated areas of the world resulted in
an unprecedented variety of medical problems.

™ 8-230

Yet the service given by the Army Medical De-
partment in World War II surpassed all previous
records of success in military medicine. For the
first time, deaths due to disease were less than
deaths due to battle injuries. This was true de-
spite that fact that deaths from wounds were kept
to a new low.

d. Many wartime advances in medical service
contributed to the Medical Department’s success
in conserving Army fighting strength. Great im-
provements were made in methods of evacuating
casualties. Ambulances, hospital ships, and hospi-
tal trains were used more than ever before. New
means of air evacuation were introduced, and by
the end of the war, air evacuation of casualties
was common practice. There was better manage-
ment of wounds at all levels of medical service,
especially in forward combat areas. Penicillin and
improved surgical techniques virtually eliminated
wound infection. Plasma and blood transfusions
were used widely and saved many lives. Methods
of treatment of burns improved as the war prog-
ressed. Psychiatry was used more widely than
ever before to maintain the mental health of
troops.

e. Perhaps the most impressive developments in
Army medical service during World War II were
those in preventive medicine. The Medical Depart-
ment developed and applied many measures for
the prevention and control of disease to safeguard
the health of the Army. One of the most signifi-
cant measures was the use of DDT in the control
of malaria. Other disease prevention measures in-
cluded sanitary surveys of all sites chosen for mil-
itary installations; use of halazone tablets and the
diatomaceous earth filter for water purification;
health education for individual control of disease;
and immunization agents for typhus fever, yellow
fever, typhoid, cholera, and several other diseases.
The drug, atabrine, was found to be an effective
substitute for quinine in the treatment of malaria.
The discovery of new drugs for the treatment of
cholera, amebiasis, filariasis, and schistosomiasis
also contributed to disease control.

1-13. Postwar Medical Service

After World War II, the Medical Department, like
all of the Army, was reduced in numbers. But its
responsibilities continued to be global. Medical
support was furnished wherever our military
forces were stationed. Progressive training of
medical service personnel was resumed on a
peacetime basis, and research and development of
new equipment were continued. In 1947, Congress

1-3
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established two new corps in the Regular Army
Medical Department: the Medical Service Corps,
which replaced and incorporated the former Medi-
cal Administrative, Sanitary, and Pharmacy
Corps; and the Women'’s Medical Specialist Corps,
which included dietitians, physical therapists, and
occupational therapists. Then the Army Organiza-
tion Act of 1950 specified that medical service in
the Army would consist of The Surgeon General,
the Assistant Surgeons General, the Medical
Corps, the Dental Corps, the Veterinary Corps,
the Medical Service Corps, the Army Nurse
Corps, and the Women’s Medical Specialist Corps
(redesignated in 1955 the Army Medical Special-
ist Corps). These components, collectively, were
officially named the “Army Medical Service.”
Since 1956 the entrance of men into formerly all-
female components has been authorized. Qualified
male nurses are commissioned in the Army Nurse
Corps; and qualified male dietitians, physical
therapists, and occupational therapists are com-
missioned in the Army Medical Specialist Corps.
Under Public Law 90-329, 4 June 1968, the Army
Medical Service was redesignated the Army Medi-
cal Department.

1-14. Army Medical Service in Korea

With the outbreak of war in Korea and the con-
current expansion of the Army, medical field serv-
ice training was resumed on a full-scale basis.

Section lIl.

1-16. Definition

Interpersonal relationships are defined as interac-
tions that take place between individuals and
other individuals and groups. There are two kinds
of interaction—actions and reactions, or cause
and effect. When these interactions unite individu-
als and groups into teams whose members mu-
tually support one another to accomplish their
goal, good interpersonal relationships have been
developed. Since the goal of the medical service
is to restore a patient to physical and mental
health, good interpersonal relationships among
hospital personnel and between hospital person-
nel and patients are essential.

1-17. Importance of Good Interpersonal
Relationships

It would be a mistake to think that good interper-
sonal relationships apply only in wards, clinics,
and other treatment units. This practice applies
throughout, including the reception area and the

1-4

Thousands of Army Medical Department officers
and enlisted men were prepared for and assigned
to duty overseas. An important development of
this period was the use of helicopters for ambul-
ance service. Casualties who could not be evacu-
ated by other means were brought to medical
treatment facilities by helicopter in the shortest
possible time. This saved many lives which other-
wise may have been lost. Since then, helicopter
ambulance units have become a permanent ele-
ment of the Army Medical Department. Rapid
evacuation of casualties, the efficient use of latest
developments in medicine, and the teamwork of
medical personnel made possible the saving of
97.4 percent of the wounded who survived long
enough to be brought to a frontline treatment fa-
cility—surpassing by 2 percent the life-saving
record established by the Medical Department in
World War II.

1-15. Army Medical Department in
Vietnam

The conflict in Vietnam has seen the increased use -
of evacuation of wounded by helicopter. Since no
casualty is more than 30 minutes flying time from
receiving definitive medical care, the morality
rate has been reduced. Other medical advances
include the development of the MUST hospital
and air evacuation to CONUS.

INTERPERSONAL RELATIONSHIPS

information desk. Through good interpersonal re-
lationships, the patient receives the total physical
and mental care that team effort can provide. Au-
thoritative studies have shown that patients sense
and react to the harmony or lack of harmony
shown by members of a patient care team as they
perform their duties. Personnel who work well
with their own group and with others experience
a feeling of harmony and job satisfaction which is
communicated to their patients. As a result of
this feeling, patient care improves. When a pa-
tient feels secure and accepted and has confidence
in the team effort of personnel caring for him, he
is motivated to help himself toward recovery.
Thus, good interpersonal relationships help all
areas concerned with patient care.

1-18. Means of Developing Good
Interpersonal Relationships

Development of good interpersonal relationships
is not always easy. Not all medical service person-



nel elect Army service as a career, and not all are
in the type of work that is their primary choice.
The number of people involved in providing pa-
tient care on a 24-hour, 7-day-week basis creates
problems of communication and understanding.
Good relations are easier to describe than to
achieve, and there are few never-fail formulas
that apply in all situations. Some guidance can be
given, however, as a means of developing good
interpersonal relations—

a. Understanding Oneself. The foundation for
good relations with others is a state of good rela-
tions with oneself. Self-understanding and self-ac-
ceptance based on a realistic picture of oneself
and a genuine feeling of self-worth which is justi-
fied by performance should not be confused with
smugness; they are ingredients of an effective re-
lationship with others. Just as each is a unique
person, each must accept the right of another per-
son to differ within socially sanctioned limits.
Thus in any instance in which relationships are
less than the best, each person must first look to
himself to see if he has contributed to the faulty
relations.

b. Understanding the Line of Authority. Each
member of the patient care team should clearly
understand his responsibilities and authority. He
should observe the prescribed organizational rela-

Section V.

1-20. General

a. Legal aspects of medical care and treatment
are covered briefly here in order to alert Army
Medical Department enlisted personnel who will
be assigned to patient care duties involving medi-
cal and nursing activities to the importance of law
as it pertains to the provision of medical care and
treatment. Since this is a broad topic, this discus-
sion is limited to introductory information con-
cerning: (1). the legal status of a medical service
patient care team member; (2) some medical-le-
gal problems that arise when, in the course of
assisting with medical care and treatment, some-
thing is done that interferes with the rights and
privileges of a patient; (8) professional practices
acts; and (4) the Federal Torts Claim Act
(FTCA).

b. The public has special trust and confidence
in medicine and allied professions and in the insti-
tutions and organizations that provide medical
care and treatment. Since laws are written pri-
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tionships both in accomplishing his own assign-
ment and in assisting others. Each person func-
tions most effectively when he works within the
limitations prescribed for him.

¢. Understanding the Need for Orientation of

~ Patients. Since most inpatients and many outpa-

tients experience a distinct feeling of a loss of
control over what is happening to them, all medi-
cal service personnel who come into face-to-face
contact with patients should be considerate of
them. They need kindness, sympathy, and simple
courtesy, as well as technical competence. In fact,
it is their right to receive competent care cheer-
fully given. If they know what to expect from
medical service personnel and what the medical
organization expects of them, they will be less apt
to become apprehensive, critical, or demanding.
Orientation is essential for cooperation.

1-19. Summary

A more extensive review of accepted principles of
human behavior and additional guidance for de-
veloping good relationships among hospital per-
sonnel and patients are provided in DA Pam 8-13.
In essence, however, interpersonal relations must
be considered as part of a continuing program of
learning how to get along with people, people who
are patients and people who work in the hospital.

LEGAL ASPECTS OF MEDICAL CARE AND TREATMENT

marily to safeguard the public welfare, those that
apply to the provision of medical services have
special significance. The fact that incompetence in
the provision of medical services could result in
the loss of health or even of life is recognized.

¢. Law can be defined as a rule of conduct pro-
nounced by a controlling authority which may be
enforced by means and remedies provided by the
law. Three distinguishing characteristics of a law
are—(1) someone or some agency has the author-
ity or right to declare a rule exists, (2) the rule

pronounced and its source can be identified, and
(3) a right to enforce the law is provided.

1-21. Law and the Medical Soldier

a. Enlisted personnel have been instructed on
their legal status as a soldier in FM 21-13, and
have been reminded that they are subject to and
protected by both civilian and military law. They

- have been reminded also that, although they do
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not have to know all the details of military law to
be a law-abiding solider, they do have to be in-
formed of those portions of the Uniform Code of
Military Justice which govern their conduct as
soldiers.

b. The medical soldier is authorized to perform
his military-medical duties under the conditions
established for the performance of those duties.
His legal protection and legal status are estab-
lished when he works: (1) within the scope of his
duties, as defined by AR 611-201; (2) within the
limits of his training; and (8) in accordance with
the policies established for the performance of his
duties by his local medical commanding officer.
Army regulations (AR’s) that pertain to the
provision of medical services in Army Medical De-
partment treatment facilities are the AR 40-se-
ries.

¢. Under the provisions of AR 40-1, the duties
and responsibilities of professionally qualified
personnel assigned to Army Medical Department
facilities are defined. The range of duties within
the enlisted MOS includes activities that are uni-
versally accepted as professional medical and
nursing acts. For example, any activity involving
remedial treatment of a patient is a medical act
and many nursing activities are conditioned or de-
pendent upon the order and direction of a physi-
cian. The practice of medicine is strictly controlled
by licensure, but medical practice acts also permit
delegation of certain medical activities providing
certain conditions are met. The legal right to per-
form acts defined as medical acts is conditioned
upon (1) training and skill, which give the ability
to understand the cause and effect of the act per-
formed; (2) the act being performed on the order
of a physician; and (3) the direction and supervi-
sion of the act remaining the responsibility of the
physician. Examples of specific medical acts in the
range of duties perscribed for MOS 91B and 91C
are administering intravenous fluids, administer-
ing drugs, and catheterizing the urinary bladder.
Since these same duties performed by a profes-
sional nurse are still medical practice acts, the
professional nurse’s right to perform these duties
is also conditioned by the order, direction, or su-
pervision of a physician. In general, remember
that diagnosing, prescribing, and treating are
medical acts.

d. Nursing functions and activities that medical
specialists will be responsible for are even more
difficult to summarize than medical functions. Ex-
amples of established nursing functions that a
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nonprofessional performing a nursing function
will be expected to do include—

(1) Environmental and physical management
of the patient, providing suitable surroundings
and personal hygienic measures for safety and
comfort.

(2) Factual observation, reporting, and rec-
ording of physical signs and symptoms.

(3) Performance of selected clinical nursing
procedures, with an understanding of cause and
effect, in support of medical orders.

(4) Assistance in medical examinations,
treatments, and diagnostic tests and procedures
under the direction and supervision of the medical
officer.

e. Medical specialists are subject to assignment
to Army Medical Department treatment facilities
to carry out nursing activities in units that func-
tion without assigned nurses. Under the Medical
Department Activity (MEDDAC) concept, the
Chief, Department of Nursing/Nursing Service of
the medical treatment facility is responsible for
the nursing services required to support the var-
ious medical treatment programs. It is through
this channel that the medical specialist has access
to nursing supervision, consultation, and guid-
ance.

1-22. Negligence as a Medical-Legal
Problem

a. There is no one uniform code of medical law,
but there are laws that have special significance
in medical care and treatment areas. A basic rule
of law that applies in the provision of all medical
services is the rule of negligence. Every one, mili-
tary and civilian, professional and nonprofes-
sional, has an absolute duty to conduct himself
and his property so as to avoid injury to the per-
son or property of others. Although the spirit of
service to others is a key principle in the perform-
ance of all medical duties, there are responsibil-
ities that extend beyond being kind and thought-
ful in the provision of services. When services are
provided, there is an obligation to use due care to
be sure that the patient is not injured by negli-
gence, which can be defined simply as failure to
exercise due care in relation to a person to whom
care is due. A more complicated legal definition of
negligence is the doing or failure to do the act,
pursuant to a duty, that a reasonable person in
the same or similar circumstances would or would
not do and the acting or nonacting is the prox-
imate cause of injury to another person or to his
property.



b. The law holds every individual responsible
for his own acts of negligence. Negligence is com-
monly held to be an unintentional injury, but once
an act has been performed and injury results, the
performance of the act and the consequence of the
act are facts. Thus, negligence is one of the most
common causes for law suits against hospitals and
hospital personnel. Examples of negligence in-
clude injuries caused by use of faulty equipment,
burns from applications of hot water bottles and
other heating devices, medication errors, falling
out of bed, and careless handling of sponges and
instruments in operating rooms.

¢. The law of negligence applies in almost all
medical-legal problems that arise when, in the
course of medical treatment, something is done
that interferes with the rights and privileges of a
patient. However, under our form of government
there is legal recognition of unforeseeable, una-
voidable, or inevitable accidents. Responsible au-
thority provides for investigation to establish the
facts of an accident or incident, and the facts are
usually obtained when five questions are asked:
when? where? who? what? how ? These questions
are not asked to establish guilt or innocence but to
establish the facts on which a legal decision can
be made.

d. Personnel assigned to an Army Medical
Department treatment facility should all know
that there is a special form (DA Form 8-249,
Report of Unusual Occurrence) to be completed
whenever a patient is involved in an accident that
may or may not have caused injury.

(1) The responsible individual in charge of
the ward or area completes DA Form 8-249
whenever a patient is involved in an unusual
occurrence or accident. The accident and circum-
stances should be described in detail for the pro-
tection of the patient and the hospital staff.

(2) The medical officer, ward officer, or ap-
propriate medical officer of the day (MOD) must
be notified immediately. Local policy will govern
who is to receive the report; this is usually the
hospital commander, but it may be the adminis-
trative officer of the day (AOD), chief of the clin-
ical service, chief nurse, or appropriate nurse su-
pervisor. When indicated, the original of the re-
port is then filed with the patient’s permanent
clinical record.

1-23. Professional Practice Acts

a. Professional practice acts are laws that con-
trol the practice of legally recognized professions.
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The purpose of these acts is to protect the public
from persons unqualified to practice. In
general, professional practice acts (1)
define the profession; (2) provide standards
that control the preparation for practice; (3) pro-
vide for licensure; and (4) through licensure, de-
fine by law who shall be licensed to practice and
under what terms. A license is a legal document
that permits a person to offer to the public his
skills or knowledges in a field where such practice
would otherwise be unlawful without a license.
Licensure provides for rights and responsibilities,
and thus a major responsibility of a person li-
censed to practice a profession is that this person
must act with the skill and care normally expected
of a person claiming professional competence.

b. There is no uniform Federal professional
practice act, so requirements for licensure under
professional practice acts vary from State to
State. This is because, under the Constitution,
each State is responsible for passing its own laws
regulating the control of professions, trades, and
occupations.

¢. A question often asked is—What is the legal
status of graduates of the Army Medical Depart-
ment course for clinical specialists, MOS 91C207?
At the present time, licensure as a practical nurse
is not essential to effective performance of duty as
a clinical specialist in Army Medical Department
facilities. Some States accept graduates of the
course for examination for licensure as a practical
nurse, so there is civilian legal recognition of the
special skills and training of the clinical special-
ist. Licensure is also a benefit to the individual as
a private person. One desired goal is that each
school conducting the Clinical Specialist Course
will be accredited by the appropriate State licen-
sure board for practical or vocational nurses. This
goal agrees with the aims of the Army Classifica-
tion System, providing that, at the same time, the
manpower requirements of the Army are met.

1-24. The Federal Torts Claim Act

a. The Federal Torts Claim Act (FTCA)
became effective in the United States in 1946. The
FTCA permits legal action against the Federal
Government on damage claims “for injury or loss
of property, or personal injury or death caused by
the negligent or wrongful act or omission of any
employee of the government while acting within
the scope of his office or employment, under cir-
cumstances where the United States, if a private
person, would be liable to the claimant in accord-
ance with the law of the place where the act or
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omission occurred.” The phrase “employee of the
government” includes members of the military
forces, while “scope of his office or employment”
for military forces is defined to mean acting in
line of duty. The term ‘“tort” used in the title of
the act is a legal term for a private wrong for
which a court of law will award a remedy of dam-
ages. An example of a tort is negligence.

b. The FTCA specifically excluded certain
claims for negligence. Among these exclusions are
the following :

(1) Claims arising from combat activity of
military forces during war.

(2) Claims arising in a foreign country.

(8) Claims arising from the exercise of dis-
cretionary functions relating to policy or interpre-
tation.

(4) Claims arising from service-connected in-
juries. However, relatives of service men can sue
for their own injuries.

(5) Claims arising from activities during dis-
aster situations.

¢. In the FTCA, the Federal Government con-
sents to liability for the negligence of its employ-
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ees when committed in the course of their employ-
ment with certain exceptions, some of which are
listed in b above. FTCA is based upon the rule of
law, “respondeat superior” or “let the master an-
swer.” However, this rule does not absolve the
employee from liability. It simply permits the in-
jured party to sue both the employer and the em-
ployee on the basis that a distinguishing charac-
teristic of an employer-employee relationship is
the retention by the employer of control over the
employee’s activities.

d. Military personnel who are sued individually
or jointly with the United States will have their
defense arranged through regular channels pro-
vided by the Office of the Judge Advocate General.
All reports are made in accordance with Army
regulations and are submitted to the Department
of the Army. All claims are handled through au-
thorized military legal channels.

e. The fact that a patient can or cannot sue the
Government for injuries resulting from negli-
gence should have no bearing on the quality of care
he receives. High standards of care are the right
of the patient and an obligation of the Army Med-
ical Department. This policy implies both legal
and ethical responsibility.
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CHAPTER 2
ANATOMY AND PHYSIOLOGY

Section |.

2-1. General

The science of anatomy is the study of the struc-
ture of the body, its organs, and the relation of its
parts. There are many subdivisions or branches of
this science. Physiology is the study of the func-
tions and activities of the parts of the body. This
science also has many subdivisions. In this chap-
ter both anatomy and physiology will be presented
in the discussion of the structure and function of
the various systems of the human body, all of
which are closely interrelated and interdependent.

2-2. Cells

The cell is the basic functioning unit in the com-
position of the human body, as well as in all other
living organisms. The human body is composed of
billions of cells which vary in shape and size.
Cells are microscopic in size, however, the largest
being only about 1/1000 of an inch. Because of
this, a special unit of measurement, the micron, is
used to determine cell dimensions. (One micron
equals 1/1000 millimeter or about 1/25,000 of an
inch.) A group of the same type of cells is called a
tissue and performs a particular function. The
human body is composed of many groups of cells
performing a variety of functions.

a. Cells reproduce to replace wornout cells, to
build new tissues, and to bring about the growth
of the body as a whole. Cells reproduce themselves
or increase by dividing, maturing, and dividing
again. This process is known as growth by divi-
sion. It results in a mass of apparently identical
cells; howaver, as cell division continues, differ-
ences begin to appear in various groups of cells as
they develop the characteristics necessary for
them to perform their roles in the development
and functions of the body. This development of
special characteristics is called cell differentiation.

b. Cells are composed of a substance called pro-
toplasm. A typical animal cell (fig. 2-1) is made
up of a cell membrane and two main parts—the

BASIC CONCEPTS

nucleus and the cytoplasm, which are types of
protoplasm. The nucleus controls all activities of
the cell, including growth and reproduction. Cyto-
plasm is the matter surrounding the nucleus and
is responsible for most of the work done by the
cell. The cell membrane incloses the protoplasm
and permits the passage of fluid into and out of
the cell. This permeable cell membrane is an im-
portant structural feature of the cell. It is
through the cell membrane that all materials es-
sential to metabolism are received and all prod-
ucts of metabolism are disposed of. The blood-
stream and tissue fluid which constantly circulate
around the cell transports the materials to and
from cells.

(1) Metabolism is the ability to carry on all
the chemical activities required for cell function.
It includes using food and oxygen, producing and
eliminating wastes, and manufacturing new mate-
rials for growth, repair, and use by other cells.

CELL MEMBRANE

NUC

CYTOPLASM
Figure 2-1. Simple cell.
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(2) Tissue fluid is the body fluid that lies
outside blood vessels and outside cells and is there-
fore also called extravascular (outside blood ves-
sels) or extracellular (outside cells) fluid. Living
body cells contain large amounts of water and
must be bathed continuously in a watery solution
in order to survive and carry on their functions.
The colorless and slightly salty tissue fluid is de-
rived from the circulating blood.

2-3. Tissues

A tissue is a pa\rt of the body made up of similarly
specialized cells which work together to perform
particular body functions. There are four main
types of tissues, each of which has a particular
function (fig. 2-2).

a. Epithelial. Epithelial tissue forms the outer
layer of skin for the protection of the body. It is
also a lining tissue. As mucous membrane, it lines
the nasal cavity, mouth, larynx, pharynx, trachea,
stomach, and intestines. As serous membrane, it
lines the abdominal, chest, and heart cavities and
covers the organs that lie in these cavities. As
endothelium, it lines the heart and blood vessels.
It lines respiratory and digestive organs for the
functions of protection and absorption. It helps
form organs concerned with the excretion of body
wastes, certain glands for the purpose of secre-
tion, and certain sensory organs for the reception
of stimuli. Based on the shape of the cells, there
are 3 types of epithelial tissue (fig. 2-2@). As
illustrated, squamous (flat) epithelial cells in a
single layer compose such structures as the micro-
scopic air sacs of the lungs; in other places as in
the skin, squamous epithelium is in several layers
or stratified (not illustrated). Columnar epithel-
fum cells are more important in the formation of
ducts.

b. Connective. Connective tissue is distributed
throughout the body to form the supporting
framework of the body and to bind together and
support other tissues. It binds organs to other
organs, muscles to bones, and bones to other
bones. There are five principal types of connective
tissue—

(1) Areolar tissue is a fibrous connective tis-
sue which forms the subcutaneous layer of tissue.
1t fills many of the small spaces on the body, and
it helps to hold organs in place.

(2) Adipose tissue (fig. 2-2®) is a fatty
connective tissue which is found under the skin
and in many other regions of the body. It serves
as a padding around and between organs. It insu-
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lates the body, reducing heat loss, and it serves as
a food resérve in emergencies.

(3) Reticular tissue is a fibrous connective
tissue which forms the supporting framework of
lymph glands, liver, spleen, bone marrow, and
lungs.

(4) Elastic tissue is a fibrous connective tis-
sue composed of elastic fibers and is found in the
walls of blood vessels, in the lungs, and in certain
ligaments.

(b) Cartilage (fig. 2-2®) is a tough, resilient
connective tissue found at the ends of the bones,
between bones, and in the nose, throat, and ears.

¢. Muscular. Muscular tissue is composed of
long, slender cells held together by connective tis-
sue. There are three kinds of muscle tissues:
striated, smooth, and cardiac (heart muscle).
Muscle tissue has the ability to contratt (shorten)
and, by so doing, to produce movement.

(1) Striated muscle has striations (its fibers
are divided by transverse bands) (fig. 2-2©)
when viewed through a microscope. Because most
striated muscle attaches to bones, it is often re-
ferred to as skeletal muscle. Skeletal muscle con-
traction is stimulated by impulses from nerves
and, in theory, the nerve impulses can be con-
trolled by voluntary or conscious effort. Skeletal
muscle tissue is therefore referred to as striated,
voluntary muscle tissue.

(2) Smooth muscle which has no striations
when viewed through a microscope (fig. 2-2 ©),
is found in the walls of internal organs (viscera),
blood vessels, and internal passages. Contraction
of smooth muscle helps propel the contents of in-
ternal structures along. Smooth muscle contrac-
tions are stimulated by nerve impulses not under
conscious contrgl. Smooth muscle is therefore re-
ferred to as visceral, nonstriated, involuntary
muscle.

(8) Cardiac muscle (fig. 2-2©) is found
only in the walls of the heart; i.e., myocardium is
heart muscle.

d. Nervous. Nervous tissue is composed of cells
highly specialized to receive and transmit impul-
ses (messages). These nerve cells, which are
called neurons (fig. 2-20), are bound together
by a special structure called neuroglia.

2-4. Organs

An organ is a group of tissues which has com-
bined to perform a specific function. The body is
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Figure 2-2. Types of tissues.
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Figure 2-8. Main body cavities.

composed of many organs, each with its own spe-
cialized function.

2-5. Body Cavities

The organs of the body are located in certain cavi-
ties, the major® ones of which are the dorsal cavity
(toward the back part of the body) and the ven-
tral cavity (toward the front part of the body)
(fig. 2-3).

a. Dorsal Cavity. The dorsal cavity has a
cranial area, which contains the brain, and a ver-
tebral area, which contains the spinal cord. These
areas are continuous.

b. Ventral Cavity. The ventral cavity has a
thoracic cavity and an abdomino pelvic cavity.
These areas are separated by the diaphragm.

(1) In the thoracic cavity are two pleural
cavities, each containing a lung. In the space be-
tween the pleural cavities is the pericardial
cavity, which contains the heart, and the medias-
tinal region, in which are contained the trachea,
esophagus, thymus gland, large blood and lym-
phatic vessels, lymph nodes, and nerves.

(2) In the upper part of the abdomino pelvic
cavity are the stomach, small intestine, liver, gall-
bladder, pancreas, spleen, kidneys, adrenal glands,
and ureters. The lower part of the cavity (pelvic
cavity) contains the urinary bladder, the end of
the large intestine (rectum), and parts of the re-
productive system.
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Figure 2-4. Areas of the abdomen.

c. Anterior Abdominal Surface Area. The large
anterior area of the abdomino pelvic cavity is di-
vided into four parts or quadrants (fig. 2-4). Ini-
tials that identify quadrants are LUQ (left
upper), RUQ (right upper), LLQ (left lower),
and RLQ (right lower). These initials are often
used to indicate the approximate location of an
organ, pain, a wound, or a surgical incision. In
addition to identification by quadrants, the upper
central abdominal region is referred to as epigas-
tric (over the stomach), and the lower central
region as suprapubic (above the pubis). The rib
area is called costal.

2-6. Membranes

Certain membranes are combined layers of tissue
that form partitions, linings, envelopes, or cap-
sules. They reinforce and support body organs
and cavities. Others are a combination of connec-
tive tissues only (examples: mucous, pleural, peri-
cardial, and peritoneal membranes). Connective
tissue membranes are combinations of connective
tissue only (eramples: meninges, fascia, perios-
teum, and synovia). Different kinds of membranes
are associated with different body systems (exzam-
ples: pleural membranes with the respiratory
system; pericardial membranes with the circula-
tory system; peritoneal membranes with the
digestive system; meningeal membranes with the
nervous system ; fascial membranes with the mus-
cular system; and periosteal and synovial mem-
branes with the skeletal system).

2-7. Body Systems

The organs of the human body are arranged into
major systems, each of which has its specific func-



tion to perform and all of which are interdepen-
dent. The body systems and their overall func-
tions are—

a. Skeletal. This system provides the body
framework, supports and protects body organs,
and furnishes a place of attachment for muscles.

b. Muscular. This system moves and propels the
body.

¢. Skin. The integumentary system, or skin,
covers and protects the entire body surface from
injury and infection, has functions of sensation
(heat, cold, touch, and pain) and assists in regula-
tion of body temperature and excretion of wastes.

d. Circulatory. This system transports oxygen
and nutrient material in the blood to all parts of
the body and carries away the waste products
formed by the cells.

e. Respiratory. This system takes in air, deliv-

Section |lI.

2-8. Anatomical Terminology

Terms of position, direction, and location that are
used in reference to the body and its parts include
the following:

a. Terms of Posgition.

(1) Anatomical position—the body standing
erect, arms at side, palms of hands facing for-
ward. The anatomical position is the position of
reference when terms of direction and location
are used.

(2) Supine position—the body lying face up.

(8) Prone position—the body lying face
down.

(4) Lateral recumbent—the body lying on
the left or right side.

b. Terms of Direction and Location.
(1) Superior—toward the head (cranial).
(2) Inferior—toward the feet (caudal).

(3) Anterior—toward the front (ventral—
the belly side).

(4) Posterior—toward the back (dorsal—tle
backbone side).

(5) Medial—toward the midline.
(6) Lateral—to right or left of midline.
(7) Proximal—near point of reference.
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ers oxygen from the air to the blood, and removes
the waste (carbon dioxide) from the blood.

f. Digestive. This system receives, digests, and
absorbs food substances and eliminates waste
products.

g. Urinary. This system filters waste products
from blood and excretes waste products in urine.

h. Nervous. This system gives the body aware-
ness of its environment, enables it to react to sti-
muli from the environment, and makes the body
work together as a unit.

. Endocrine. This system controls many body
activities by the manufacture of hormones which
are secreted into the blood.

j. Reproductive. This system produces and
transports reproductive (sex) cells.

ANATOMICAL AND MEDICAL TERMINOLOGY

(8) Distal—far away from point of refer-
ence.

¢. Body Regions. Terms of location in relation
to body regions are shown in figure 2-56 @
and ®.

d. Anatomical Planes. Imaginary straight line
divisions of the body are called planes. Medical
illustrations and diagrams that indicate internal
body structure relationships are labeled to indi-
cate the plane division as—

(1) Sagittal—a lengthwise division, produc-
ing right and left sections.

(2) Transverse—a crosswise division, pro-

‘ducing top and bottom sections.

(8) Frontal—a side-to-side division, produc-
ing front and back sections.

2-9. Medical Terminology

To understand most medical words, all that is nec-
essary is to break the words into their parts and
to know the meaning of these parts. Many medi-
cal words contain a stem or root to which is af-
fixed either a prefix, a suffix, or both. A prefix is a
group of letters combined with the beginning of a
word to modify its meaning. A suffix is & group of
letters added to the end of a word to modify its
meaning. For example, the word “myocarditis”

2-5
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Figure 2-5. Names of body regions.
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consists of the prefix “myo,” the stem “card,” and of muscles of the heart. Table 2-1 gives combin-
the suffix “itis.” Myo means ‘“muscle.” Card ing forms that are commonly used in medical ter-
means “cardiac’” or ‘“heart.” Itis means “inflam- minology. These must be learned to understand
mation.” Thus, myocarditis means inflammation medical references that will occur from now on.

Table 2-1. Medical Terminology

STEM EXAMPLE DEFINITION EXAMPLE DEFINITION
WORDS MEANING § PREFIX MEANING OF USE IN OF SUFFIX MEANING OF USE IN OF
MEDICINE EXAMPLE MEDICINE EXAMPLE
adeno  giand s, m: absence of, atrophy shrinking, -algis pein otalgia ear ache
deficiency wasting away
srthro  joint -ectomy surgical nephrectomy surgical
endo- inner, inside endocardial inside the removal removal of
heart a kidney
cardio  heart
epi- upon,on the  epidermis  outside layer -emia a condition septicemia blood
cephalo head outside of skin of the blood poisoning
cysto bladder hyper- more than hypertrophy enlargement 4tis inflammation  hepatitis inflammation
normal, over of the liver
cyto cell -oma a tumor, sdenoma a glandular
hypo-  less than hypotension low blood a swelling tissue tumor
normal, under pressure
dermo  skin -plasty surgical thoraco- surgical
repair plasty repair of the
inter- between interneural between chest wall
entero  intestine nerves
intrs- inside intraocular inside the -scopy looking into Cystoscopy  examination
gastro  stomach eye or through an of the
instrument urinary
biadder
hemo blood peri- surrounding periosteum membrane through a
surrounding cystoscope
bone
hepato  liver
stomy surgical gastrostomy  grtificial
opening opeaing into
myelo  *spinal creating the stomach
" a hole through the
abdomen
myo muscle -tomy surgical arthrotomy  incision into
incision a joint
nephro kidney
neuro  nerve
oculo eye
osteo bone
oto ear
procto  rectum
thoraco chest
*or bone
marrow
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2-10. Functions and Divisions
(fig. 2-6 @ and ®)

The skeletal system includes the bones and the
joints (articulations), where separate bones come
together. The skeletal system has several impor-
tant functions, in addition to providing the bony
framework of the body.
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SKELETAL SYSTEM

a. Skeletal System Function.

(1) To give support and shape the body.
(2) To protect internal organs.
(3) To provide movement when acted upon

by muscles.

(4) To manufacture blood cells.
(5) To store mineral salts.
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Figure 2-6. Human skeleton.
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b. Divisions of the Skeleton. For study pur-
poses, the 206 bones of the adult are divided into
the bones of the axial skeleton (80 bones) and the
appendicular skeleton (126 bones). The axial skel-
eton includes the skull, vertebral column, ribs,
and sternum. The appendicular skeleton includes
bones of the shoulder girdle, upper limb, the
pelvic girdle, and lower limb.

2-11. Bone Structure and Shape of Bones

a. Bone is living tissue, containing blood vessels
and nerves within the hard bone structures. The
living cells that form bones are osteocytes. Bone
cells have the ability to select calcium and other
minerals from blood and tissue fluid and to de-
posit the calcium in the connective tissue fibers
between cells. With increasing age, from child-
hood to adulthood, bones become harder; in old
age, bones become brittle because there are higher
proportions of minerals and fewer active cells.
Periosteum, the membrane covering bone sur-
faces, carries blood vessels and nerves to the bone
cells. Bone-producing cells in periosteum are
active during growth and repair of injuries. Two
kinds of bone are formed by the bone cells—com-
pact and cancellous. Compact bone is hard and
dense, while cancellous bone has a porous struc-
ture. The combination of compact and cancellous
bone cells produces maximum strength with mini-
mum weight.

b. Bones are classified by their shape as long,
short, flat, and irregular. Long bones are in the
extremities and act as levers to produce motion
when acted on by muscles. Short bones, strong
and compact, are in the wrist and ankle. Flat
bones form protective plates and provide broad
surfaces for muscle attachments; for example, the
shoulder blades. Irregular bones have many sur-
faces and fit into many locations; for example, the
facial bones, vertebral, and pelvic bones. A long
bone is used as an example of bone structure (fig.
2-7).

(1) Long bones have a shaft (the diaphysis)
and two extremities (the epiphyses). The shaft is
a heavy cylinder of compact bone with a central
medullary (marrow) cavity. This cavity contains
bone marrow, blood vessels, and nerves. Cancel-
lous bone is located toward the epiphyses and is
covered by a protecting layer of compact bone.

(2) Articular cartilage covers the joint sur-
faces at the ends of a long bone. The cartilage
provides a smooth contact surface in joint forma-
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tion and gives some resilience for shock absorp-
tion.

(8) Periosteum, the membrane covering the
bone surface, is anchored to the bone by connec-
tive tissue fibers. It is essential for bone nourish-
ment and repair. In severe bone injuries, the per-
iosteum may be torn away or damaged, inhibiting
repair of the bone.

2-12. Bone Marrow

Two kinds of marrow, yellow and red, are found
in the marrow cavities of bones. Red bone marrow
is active blood cell manufacturing material, pro-
ducing red blood cells and many of the white
blood cells. Deposits of red bone marrow in an
adult are in cancellous portions of some bones—
the skull, ribs, and sternum, for example. Yellow
bone marrow is mostly fat and is found in mar-
row cavities of mature long bones. The examina-
tion of red marrow deposits is important for diag-
nostic tests when the condition of developing
blood cells must be determined. For microscopic
examination, the doctor obtains a small amount
through a special needle puncture, usually in the
sternum.

2-13. Bone Landmarks

The special markings and projections on bones
are used as points of reference. Each marking has
a function; for example, in joint formation, for
muscle attachments, or as passageways for blood
vessels and nerves. Terms used to refer to bone
markings include—

a. Fpramen—an opening, a hole.

b. Sinus—an air space.

c. Head—a rounded ball end.

d. Neck—a constricted portion.

e. Condyle—a projection fitting into a joint.
f. Fossa—a socket.

g. Crest—a ridge.

h. Spine—a sharp projection.

2-14. The Skull

The skull forms the framework of the head. It has
29 bones—8 cranial, 14 facial, 6 ossicles (3 tiny
bones in each ear), and 1 hyoid (a single bone
between the skull and neck area).

a. Cranial Bones. The cranial bones support and
protect the brain. They fuse together after birth
in firmly united joints called sutures. The eight
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Figure 2-7. A long bone (femur).

cranial bones include one frontal, two parietal,
one occipital, two temporal, one ethmoid, and one
sphenoid (fig. 2-8 @). The frontal bone forms
the forehead, part of the eye socket, and part of
the nose. The parietal bones form the dome of the
skull and the upper side walls. The occipital bone

forms the back and base of the skull. (The foramen
magnum, the large hole in the lower part of the
occipital bone, is the passageway for the spinal
cord.) The temporal bones form the lower part of
each side of the skull and contain the essential
organs of hearing and of balance in the middle and
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inner parts of the ear. The ethmoid and sphenoid
bones complete the floor of the cranium, the eth-
moid toward the front and the sphenoid toward
the center. The air spaces in the frontal, ethmoid,
and sphenoid bones are sinuses.

b. Facial Bones. The 14 facial bones fit together
like a very complicated jigsaw puzzle; for exam-
ple, part of 7 different cranial and facial bones
form each eye socket; 2 maxillary bones, the
upper jaw; 2 zygomatic, the upper cheeks; and 1
mandible, the lower jaw (fig. 2-8 ®). The max-
illary bones support the upper teeth, and the man-
dible supports the lower teeth. The joints formed
by the mandible and temporal bones permit jaw
movement. Nine smaller facial bones complete the
nose and roof of the mouth (two nasal, two turbi-
nate, one vomer, two lacrimal, and two maxilla).

2-15. The Vertebral Column
(fig. 2-9)

The 26 bones of the vertebral column form a flexi-
ble structure, supporting the head, thorax, and
the upper extremities. The arrangement of the
vertebrae provides a protected passageway for the
spinal cord. Vertebral bones are classified into
four regions—cervical (neck); thoracic (chest);
lumbar (lower back); and sacral-coccygeal
(pelvic).

a. Vertebral Structure.

(1) A typical vertebra has an anterior por-
tion, the body, and a posterior portion, the arch
(fig. 2-10). The body and the arch encircle the
spinal canal, the opening through which the spinal
cord passes. Between vertebral bodies are the in-
tervertebral discs, which are fibrocartilage struc-
tures that serve as shock-absorbing connections
between vertebrae. The irregular projections
from the arches are spinous processes posteriorly
(these are the projections you feel when you run
your fingers along the midline of the back) and
transverse processes laterally. Intervertebral for-
amena are openings on either side of the arches
for passage of spinal nerves to and from the
spinal cord.

(2) The movement of casualties suspected of
having a spinal injury is always potentially haz-
ardous. Careless movement increases the possibil-
ity of damage to the spinal cord. At least three
persons are needed to move such a casualty. It is
particularly important that the individual direct-
ing the movement understand the anatomy and
physiology of the vertebral column and its rela-
tionship with the spinal cord and nerves.
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Figure 2-9. Vertebral column.

b. Vertebral Curves. The vertebral column
has four normal curves for strength and balance
—cervical and lumbar curves are concave, curving
inward; thoracic and sacral curves are convex,
curving outward. Abnormal, exaggerated spinal
curvatures can be disabling.

¢. Classification of Vertebrae. Seven cervical
vertebrae are in the neck region. The first cervical
vertebra is called the atlas, the second vertebra,
the axis. These are the only named vertebrae. All
other vertebrae are numbered according to region.
The prominent knob at the base of the neck is
formed by the spinous process of the 7th cervical
vertebra. Twelve thoracic vertebrae form the pos-
terior wall of the chest, and each thoracic verte-
bra articulates with one pair of ribs. The five
lumbar vertebrae are in the lower back and sup-
port the posterior abdeminal wall. The sacrum, a
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Figure 2-10. Typical vertebrae.
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flat, spade-shaped bone, forms the posterior part
of the pelvic girdle. The coccyx is the “tail bone,”
the thin, curving end of the vertebral column. In
the adult, five sacral bones have fused to form one
sacrum, and four coccygeal bones have fused to
form one coccyx.

2-16. The Thorax

The thorax, or chest cage, is formed by 25 bones:
12 thoracic vertebrae, 2 pairs of ribs, and 1 ster-
num. Rib cartilages (costal cartilages) complete
the chest cage. The thorax contains and pro-
tects the heart, lungs, and related structures of
circulation and respiration. The ribs curve out-
ward, forward, and downward from their poster-
ior attachments to the vertebrae. The first seven
pairs of ribs are joined directly to the sternum by
their costal cartilages. The next three pairs (num-
bered 8, 9, 10), are attached to the sternum indi-
rectly—each cartilage attaches to the one above
—while the last two pairs, “the floating ribs,” are
not attached to the sternum. The sternum is the
anterior flat breastbone and the ribs form the ex-
pandable chest cage wall.

2-17. The Shoulder Girdle and Upper
Limbs

(fig. 2-11)

The shoulder girdle is a flexible yoke that sus-
pends and supports the arms. Held in place by
muscles, it has only one point of attachment to the
axial skeleton—the joint between the clavicle and
sternum. The shoulder girdle is formed by two
scapulae posteriorly and two clavicles anteriorly.
The bones of the shoulder and upper limb include
the scapula (shoulder blade); clavicle (collar
bone) ; humerus (arm bone); radius and ulna
(forearm bones) ; carpals (wristbones) ; metacar-
pals (hand bones); and phalanges (finger bones).

a. The scapula is a large triangular bone ex-
tending from the second to the seventh or eighth
ribs, posteriorly. The heavy ridge extending
across the upper surface of the scapula ends in a
process called the acromion, which forms the tip
of the shoulder and the joint with the clavicle,
anteriorly. A socket for the head of the humerus
is on the lateral surface of the scapula. Strong
muscles attach to the scapula for shoulder and
arm movement.

b. The clavicle is a slender, S-curved bone lying
horizontally above the first rib. The lateral end of
the clavicle forms a joint with the scapula
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(acromio-clavicular joint). The medial end of the
clavicle forms a joint with the sternum at the
sterno-clavicular joint, which can be felt as the
knob on either side of the notch at the base of the
throat. The clavicle acts as a shoulder brace, hold-
ing the shoulder up and back. When the clavicle is
fractured, the shoulder slumps forward.

¢. The humerus is a heavy long bone in the arm
that extends from the shoulder to the elbow. The
rounded proximal end fits into the scapula in a
socket, the glenoid fossa. The distal end of the
humerus forms the elbow joint, articulating with
the ulna and part of the radius. Strong muscles
reinforce the shoulder joint and attach to the hu-
merus, protecting the large blood vessels and
nerves that extend along the bone.

d. The radius and ulna (fig. 2-12) are the bones
of the forearm. The ulna, on the little finger side,
forms the major part of the elbow joint with the
humerus. A projection of the ulna, the olecranon,
is the “funny bone” at the point of the elbow. The
radius, on the thumb side, forms the major part
of the wrist joint. The action of the radius about
the ulna permits hand turning.

e. The wrist (fig. 2-12) has eight small bones
(carpal bones) arranged in two rows of four each.
They articulate with each other and with the
bones of the hand and forearm. Articulating with
the carpals are five metacarpals which form the
bony structure of the palm of the hand. The meta-
carpal of the thumb is particularly important—its
muscular attachment permits the thumb to meet
the other fingers of the hand, an action called op-
posing. (This opposing thumb enables the human
hand to manipulate articles with great dexterity.)
The 14 phalanges in each hand are the finger
bones, 3 in each finger and 2 in each thumb. The
nerves, blood vessels, and tendons in the hand and
wrist are close to the surface and, when injured,
can cause serious disability. Injuries to the hand
require special evaluation and painstaking treat-
ment to prevent deformities and crippling of
finger movements.

2-18. The Pelvis and Lower Limbs

The two hip bones form the pelvic girdle, which
provides articulation for the lower limbs. The pel-
vis, jointed by the hip bones, sacrum, and coccyx,
forms a strong bony basin which supports the
trunk and protects the contents of the abdomino
pelvic cavity. When the upright body is in proper
alinement, the pelvis distributes the weight evenly
to both lower extremities. The bones of the pelvis
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Figure 2-11. Shoulder girdle.

and lower extremity are the os coxa (hip bone),
femur (thigh bone), patella (knee cap), tibia and
fibula (leg bones), tarsals (ankle bonesj), metatar-
sals (foot bones), and phalanges (toe bones) (fig.
2-6). In contrast to the shoulder girdle, the pelvic
girdle is inflexible and very strong (for weight
bearing).
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a. The hip bone is formed by the fusion of three
bones into one massive, irregular bone, the os
coxa. The two hip bones are joined together anter-
iorly in the symphysis pubis. Posteriorly, the hip
bones are fused to the sacrum. Each hip bone has
three distinctive parts—the ilium, ischium and
pubis (fig. 2-13). The ilium is the broad, flaring



OLECRANON PROCESS

HEAD OF
RADIUS

RADIUS

CARPALS

STYLOID
PROCESS

METACARPALS

Figure 2-12. Forearm and hand.

upper part of the hip. The iliac crests, the upper
ridges of the ilium, are important landmarks. The
ischium is the lower, posterior portion on which
one sits. The pubis is the anterior portion of the
hip. A deep, cup-shaped socket, the acetabulum, is
located on the lower lateral surface of each hip
bone. The cup shape of the acetabulum fits the
head of the femur to form the hip joint.

b. The femur or thigh bone (fig. 2-7) is the
longest, strongest bone in the body. The head of
the femur fits into the acetabulum of the hip bone.
The neck of the femur, just below the head, is the
part most frequently fractured, particularly by
elderly individuals. The distal end of the femur
articulates with the tibia, to form the knee joint.
A large prominent projection at the junction of
the shaft and neck of the femus is the trochanter,
which is an important attachment for strong
thigh muscles.

c. The patella, or knee cap, is the bone protect-
ing the front of the knee joint. It is a special kind
of bone embedded within the powerful tendon
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that extends from the strong anterior thigh mus-
cles. The patella has an oval shape in cross section
and is classified as a sesamoid bone (bone embed-
ded in tendons).

d. The tibia and fibula are the two bones in the
leg. The tibia, which is thicker and stronger, is
the shin bone. It supports body weight and articu-
lates with the femur in the knee joint. The projec-
tion at its lower end is the medial malleolus, the
inner ankle bone. The fibula, the lateral leg bone,
is joined to the tibia at its proximal end, but not
to the femur. The projection at the distal end of
the fibula is the lateral malleolus, the outer ankle
bone.

e. The skeleton of the foot consists of the tar-
sals, metatarsals, and the phalanges. Seven tarsals
form the ankle, heel, and posterior half of the
instep. The talus is the largest ankle bone, and the
calcaneus is the heel bone. Five metatarsals form
the anterior half of the instep. The tarsals and
metatarsals together form the arch of the foot, a
structure important in weight distribution to the
foot. Tendons and ligaments hold the tarsals and
metatarsals in their arched position, and when
this support is weak, the foot is flat. The 14 phal-
anges of the toes are similar to finger bones but
are less important for foot function than fingers
are for hand function.

2-19. Joints (Articulations)

A joint is a structure which holds together sepa-
rate bones. Joints are classified according to the
amount of movement they permit—immovable,
slightly movable, and freely movable (fig. 2-14).

a. Immovable joints have bone surfaces fused
together to prevent motion. At one time during
skeletal development, these joints had some move-
ment but as the bones matured they grew together
for stability. The pelvic girdle, sacral and coccy-
geal vertebrae, and skull bones are examples of
immovable joints.

b. Slightly movable joints have cartilage discs
between bones and are held in place by strong
ligaments. The cartilage permits some give, and
ligaments prevent bone separation. Vertebral bod-
ies and the symphysis pubis are examples of
slightly movable joints.

¢. Freely movable joints permit maximum mo-
tion. These joints have a more complex arrange-
ment since they have joint cavities. The several
parts of a joint cavity include the joint capsule,
the capsule lining (synovial membrane), and some
lubricating fluid within the cavity. Ligaments are
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Figure 2-18. Pelvis.

strong fibrous connective tissue bands that hold
the bones together at the joint. In some joints, the
ligaments enclose the joint, forming the joint cap-
sule.

d. Some joint disorders are mechanical—the
parts of the joint are displaced or dislocated. An-
other term for a type of dislocation is ‘“subluxa-
tion,” a partial displacement of one bone surface
within the joint. When the ligaments holding the
joint together ate partially torn, but the joint is
not displaced, the injury is called a sprain.

2-20. Joint Movements

a. Movable joints allow change of position and
motion. Examples of joint movement (app. B) are
flexion (bending), extension (straightening), ab-
duction (movement away from the midline), and
adduction (movement toward the midline), prona-

tion (turning the forearm so that the palm of the
hand is down), and supination (turning the fore-
arm so that the palm of the hand is up).

b. Attempts to force joints to move beyond
their normal limitations can be disastrous. The
structure of the joint determines the kind of
movement that is possible, since the bone ends
reciprocate, or fit into each other, at the joint.
Examples of joint structure that permit certain
kinds of joint movement include:

(1) Ball and socket joints, as in the shoulder
and hip. These joints permit the widest range of
motion—flexion, extension, abduction, adduction,
and rotation.

(2) Hinge joints, as in the elbow and knee.
Hinge joints permit flexion and extension. Elbow
joints have forward movement—the anterior bone
surfaces approach each other. Knee joints have




backward movement—the posterior bone surfaces
approach each other.

(8) Pivot joints, as at the head and neck, at
the first and second cervical vertebrae. The distal
ends of the radius and ulna also form a pivot joint
for rotation of the wrist.

2-21. Joints and Bursae

At some joint locations, the tendon connecting
muscle to bone passes over a joint; for example,
at the shoulder, elbow, knee, and heel. To reduce
pressure, small sacs containing fluid are formed
over and around the tendon. The sac is a bursa,
and an irritated bursa is bursitis. The knee has
four bursae, over and around the patella. When
domestic chores included scrubbing floors on
hands and knees, inflammation of the knee bursae
was called “housemaid’s knee.” Bursitis can be
very painful, and normal movement may be im-
possible.

T™ 8-230

Figure 2-14. Types of joints.

Section IV. THE SKELETAL MUSCULAR SYSTEM

2-22. Muscles

The muscles of the body include the smooth
muscle in the walls of internal organs, the cardiac
muscle in the walls of the heart, and the skeletal
muscle attached to and causing movements of
bones. Muscles have the ability to contract, and it
is this power of muscle contraction that produces
body movements. The skeletal muscles and their
action and movements on bones and joints will be
discussed in this section.

2-23. Skeletal Muscles

Although skeletal muscles are called voluntary
muscles, they require a functioning nerve supply
and something to pull against for normal contrac-
tion. It is important to think of skeletal muscles
as one part of a three-part, neuro-muscular-skele-
tal unit. For ezample, a functioning nerve supply
(a motor nerve from the central nervous system)
is needed to stimulate muscle contraction; the
muscle itself must be able to contract and to
relax; and the power of the muscle contraction
must be transmitted to a bone, or other attach-
ment, to produce the desired movement. When any
one part of this three-part unit cannot function
normally, the other two parts also lose their abil-
ity to function normally. When all three parts—
nerve, muscle, and bone—are intact, the many
movements associated with skeletal muscles are
possible. Skeletal muscle movements include loco-

motion, or moving from place to place; rhythmic
breathing movements; blinking of eyelids; posi-
tion changes; chewing and swallowing; coughing;
and changes in facial expression. Many of these
movements are essential for survival.

2-24. Muscle Structure and Muscle
Movements

Long, slender muscle cells form fibers; muscle
fibers are grouped together into bundles; and
muscle bundles are grouped together to form an
individual skeletal muscle. Each skeletal muscle is
wrapped in a connective tissue sheath, a form of
fascia. This muscle sheath incloses the blood ves-
sels and nerves that stimulate and nourish the
muscle cells. The connective tissue parts are
opaque, or whitish, in color, while the muscle bun-
dles are the lean, red-meat part of muscles. Indi-
vidual muscles differ considerably in size, shape,
and arrangement of muscle fibers. The fiber ar-
rangement determines the line of pull of an indi-
vidual muscle.

a. Muscle Attachments. Extensions of muscle
sheath become continuous with tough connective
tissue attachments such as tendons or aponeuroses
that bind muscles to bones or to adjacent muscles.
Tendons are cordlike attachments of connective
tissue that unite with the periosteum of bone.
Aponeuroses are broad, sheetlike attachments
which can unite with muscle sheaths of adjacent
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muscles. At the midline of the abdomen, where
there are no bones for muscles to attach to, ab-
dominal muscles to the left and right of the mid-
line are attached to central aponeuroses.

b. Muscle Movements. When muscle fibers are
stimulated to contract by an impulse received
from a motor nerve, the muscle shortens and pulls
against its connective tissue attachment. One at-
tachment is sometimes a fixed joint or anchor, and
the direction of motion is then toward it. The
power of the muscle contraction is transmitted to
the bone or to an adjacent muscle, and movement
occurs.

¢. Muscle Tone. Healthy muscle is characterized
by active contraction in response to the reaction
of the nervous system to the environment. This
readiness to act (resulting in firing of motor
units) as stimuli from the environment impinge
upon the nervous system is called muscle tone.
Muscles that have lost their tone through lack of
exercise, through primary muscle disease, or
through nerve damage become flabby (flaccid).
The tone of muscles is due to the constant, steady
contraction and relaxation of different muscle
fibers in individual muscles, which helps to main-
tain the “chemical engine” of the muscle cells.
Even minor exercise movements help maintain
tone by renewing blood supply to muscle cells.
Wriggling the toes, flexing and extending the fin-
gers, changing the depth of respirations, turning
and repositioning the body are examples of exer-
cises that help restore and maintain muscle tone.

d. Muscle Activity. Muscle contraction con-
sumes food and oxygen and produces acids and
heat. Muscle activity is the major source of the
body’s heat. Acids accumulating as a result of
continued activity cause fatigue, which occurs
most rapidly when contractions are frequent. It
occurs slowly if rest periods are taken between
contractions. Exercise causes muscles to become
larger, stronger, and better developed. An in-
crease in muscle size is hypertrophy; wasting
away of muscles due to inactivity is atrophy.
Physical exercise is necessary to keep muscles in
good condition.

2-25. Principles of Skeletal Muscle Action

A few general principles about skeletal muscle
action should be understood. The three principles
listed will help associate muscle actions with nor-
mal body movements and patient care activities.

a. Muscles produce movements by pulling on
bones. Since bones move at joints, most muscles
attach to bones above and below a joint. One bone
is stabilized while the other bone moves.
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b. Muscles moving a part usually lie proximal to
the part moved. For example, muscles moving the
humerus are in the shoulder, chest, and back;
muscles moving the femur are in the lumbar and
pelvic region.

¢. Muscles almost always act in groups rather
than singly. The coordinated action of several
muscles produces movement—while one group
contracts, the other group relaxes, and vice versa.
The muscle whose contraction produces the move-
ment is the prime mover. The muscle which re-
laxes is the antagonist. In bending (flexing) and
stretching (extending) the forearm, the biceps
and triceps in the upper arm are, alternately,
prime movers and antagonists.

2-26. Principal Groups of Skeletal Muscles

Since there are more than 400 individually named
skeletal muscles, only a few will be discussed in
this manual. In figure 2-15, both @ and illus-
trate the general location of the muscles dis-
cussed. Muscles are usually named for one or
more features such as their location, action, shape,
or points of attachment.

a. Head and Face. Muscles of the head and face
act in movements of the eye, facial expressions,
talking, chewing, and swallowing. The orbicularis
oculi closes the eyelid; the orbicularis oris closes
the lips; the masseter closes the jaw and clamps
the back teeth together.

b. Neck. The muscles of the neck move the head
from side to side, forward and backward, and ro-
tate it. Some also assist in respiration, speaking,
and swallowing. The sternocleidomastoid bends
the head forward and helps turn it to either side.

¢. Chest. The strong chest muscles move the
arm, brace the shoulder, and compress the chest
for effective coughing. The diaphragm, the major
muscle of respiration, separates the thoracic and
abdominal cavities. (It is not shown in the dia-
gram of superficial skeletal muscles.) The pector-
alis major draws the upper arm forward across
the chest. The latimus dorsi and trapezius are
major muscles of the posterior thorax.

d. Arm. Among the muscles which cause move-
ment of the arms are the deltoid, biceps, and tri-
ceps. (The extensors and flexors cause hand and
finger movements.)

(1) The deltoid is a triangular-shaped
muscle, capping the shoulder and upper arm. The
deltoid lifts the arm forward, sideways, and to the
rear.
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Figure 2-15. Superficial muscles.
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Figure 2-15—Continued.
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(2) The biceps, a long, two-headed muscle
located on the anterior arm, flexes the forearm at
the elbow. It also helps to turn the arm palm up in
supination.

(3) The triceps, a large three-headed muscle
located on the posterior arm, extends the forearm
at the elbow.

e. Back. The muscles of the back are large, and
some are broad. Attached to vertebrae, the back
muscles keep the trunk in an erect posture and aid
it in bending and rotating. In the thoracic region,
these muscles assist in respiration and in move-
ments of the neck, arm, and trunk. Although the
muscles of the midback are very powerful, the
thigh and buttock muscles should be used in lift-
ing to avoid straining the bony and ligamentous
structures of the back.

f. Abdominal. The abdominal muscles form
broad, thin layers which support the internal ab-
dominal organs, assist in respiration, and help in
flexion and rotation of the spine. Their names in-
dicate their line of pull—external oblique, rectus
abdominis (straight up and down), and trans-
verse. Abdominal muscles also assist in urination
and in defecation.

9. Perineal. The muscles of the perineum form
the floor of the pelvic cavity and aid in defecation
and in urination.

h. Buttocks. The thick, strong muscles of the
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buttocks help to stabilize the hip, and with the
muscles of the posterior thigh, distribute weight
to the pelvis in lifting and relieve the strain on
the back muscles. This gluteus group includes the
gluteus maximus, gluteus medius, and gluteus
minimus. These muscles extend and rotate the
thigh.

t. Thigh. The muscles located on the anterior
and posterior of the thigh cross two joints, the
hip and the knee. When they contract, they extend
one joint and flex the other. The anterior thigh
muscles include the quadriceps femoris and the
posterior ones include the biceps femoris.

(1) Quadriceps femoris. This four-headed
group of muscles located on the anterior of the
thigh extends the leg at the knee. Its four muscles
are the vastus lateralis, rectus femoris, vastus in-
termedius, and vastus medialis.

(2) Biceps femoris (hamstring group). This
muscle group on the posterior of the thigh flexes
the knee and extends the thigh.

j. Leg. The anterior muscle group of the leg
includes the anterior tibialis, which flexes the foot
on the leg, turning the foot upward in dorsiflex-
ion. The largest posterior muscle of the leg is the
gastrocnemius, the calf muscle, which attaches to
the heel through the Achilles tendon. Contraction
of the gastrocnemius causes the foot to turn
downward in plantar flexion, or foot drop.

Section V. THE SKIN

2-27. Integumentary System and lts
Functions

The skin is called the integumentary or covering
body system and serves the body in many impor-
tant ways. The most obvious feature of skin is its
outward appearance; indeed, the appearance and
feel of the skin are important indications of gen-
eral health and hygiene. Four functions of skin
are protection, as a mechanical barrier to the en-
trance of bacteria; regulation of body tempera-
ture, through control of heat loss; sensory percep-
tion, through nerve endings that transmit sensa-
tions of touch, heat, cold, and pain; and excretion
of body wastes, through sweat. Although this is
not one of its normal functions, the skin can ab-
sorb water and other substances. This property of
the skin is used to advantage in prescribing local
application of certain drugs. It can be harmful,
too, as when toxic agents such as “G” gas, lead
salts in gasoline, and insecticides are absorbed
and permitted to enter the body through the skin.

2-28. Structure

The skin has two principal layers, the epidermis,
or outer layer, and the dermis, the inner layer or
true skin. The epidermis and dermis (fig. 2-16)
are supported by a subcutaneous (under-the-skin)
layer which connects the skin to underlying mus-
cles.

a. There are no blood vessels or nerve endings
in the epidermis, which has two layers, outer and
inner. The outer layer has flat, scaly, lifeless cells
that are constantly being worn off by surface con-
tacts. As this is happening, rapidly growing inner
epidermis cells push up and replace the top layers.
Skin pigment, found in the deepest parts of these
inner epidermis cells, varies in individuals. It de-
termines the darkness or lightness of skin color.
However, the color of the skin is also due to the
quantity and state of the blood circulating in the
dermis, the inner skin layer. Pinkness, blueness
(cyanosis), or pallor (paleness) of the skin sur-
face is due to circulating blood.
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Figure 2-16. Structure of the skin.

b. The dermis is the deep, true skin layer.
Nerves, blood vessels, glands, hair roots, and nail
roots are in the dermis, supported by a connective
tissue meshwork of elastic fibers. Tiny involun-
tary muscle fibers in the dermis contract and
account for the reactions described as “hair
standing on end” and “goose pimples.”

¢. The subcutaneous layer of tissue beneath the
dermis is not skin. It is superficial fascia, a
connective tissue. Fat and other connective tissues
in the subcutaneous layer round out body surfaces
and cushion bony parts. When a hypodermic
injection is given, it is given into the subcuta-
neous tissue, below the skin layers.

2-29. Skin Accessory Organs

Hair, nails, sebaceous (oil) glands, and sweat
glands are skin accessory organs. Each hair
grows from a root embedded in the dermis, or
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below the dermis. A little tube, the hair follicle,
incloses the root. Fingernails and toenails grow
from nail beds buried at the proximal ends of the
nails. The sebaceous glands secrete an oil called
sebum, which lubricates the hair and the skin sur-
face. This oily secretion keeps the skin pliable and
helps keep it waterproof. When the openings of
the sebaceous glands become plugged with dirt,
they form blackheads. Sweat glands manufacture
sweat, or perspiration, from fluid drawn from the
blood. Sweat contains salts and organic wastes
and is about 99 percent water. It is discharged
through skin openings called the pores. As sweat
evaporates, the body is cooled. Sweat formation
and excretion is an important mechanism for los-
ing body heat.

2-30. Skin as a Temperature Regulator
Skin helps regulate the temperature of the body



by controlling heat loss in two different ways.
Blood vessels in the dermis can change size. For
example, when blood vessels are dilated, warm
blood is closer to the skin surface, and heat is lost
more rapidly. When blood vessels constrict, the
amount of blood at the skin surface is de¢reased,

Section VI.

2-31. Introduction

The circulatory system has two major fluid trans-
portation systems, the cardiovascular and the lym-
phatic.

a. Cardiovascular System. This system, which
contains the heart and blood vessels, is a closed
system, transporting blood to all parts of the
body. Blood flowing through the circuit formed by
the heart and blood vessels (fig. 2-17) brings oxy-
gen, food, and other chemical elements to tissue
cells and removes carbon dioxide and other waste
products resulting from cell activity.

b. Lymphatic System. This system, which pro-
vides drainage for tissue fluid, is an auxiliary
part of the circulatory system, returning an im-
portant amount of tissue fluid to the blood stream
through its own system of lymphatic vessels.

2-32. The Heart

The heart, designed to be a highly efficient pump,
is a four-chambered muscular organ, lying within
the chest, with about 24 of its mass to the left of
the midline (fig. 2-18). It lies in the pericardial
space in the thoracic cavity between the two
lungs. In size and shape, it resembles a man’'s
closed fist. Its lower point, the apex, lies just
above the left diaphragm.

a. Heart Covering. The pericardium is a dou-
ble-walled sac inclosing the heart. The outer fib-
rous surface gives support, and the inner lining
prevents friction as the heart moves within its
protecting jacket. The lining surfaces of the peri-
cardial sac produce a small amount of pericardial
fluid needed for lubrication to facilitate the nor-
mal movements of the heart.

b. Heart Wall. This muscular wall is made up of
cardiac muscle called myocardium.

¢. Heart Chambers. There are four chambers in
the heart. These chambers are essentially the
same size. The upper chambers, called the atria,
are seemingly smaller than the lower chambers,
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and heat is conserved. Because the surface of the
skin is so large, heat loss by radiation is considera-
ble. Added to this heat loss by radiation is the
heat loss by evaporation of sweat. In very humid
weather, evaporation of sweat from the skin and
from saturated clothing decreases.

THE CIRCULATORY SYSTEM

the ventricles. The apparent difference in total
size is due to the thickness of the myocardial
layer. The right atrium communicates with the
right ventricle; the left atrium communicates
with the left ventricle. The septum (partition),
dividing the interior of the heart into right and
left sides, prevents direct communication of blood
flow from right to left chambers or left to right
chambers. This is important, because the right
side of the heart receives deoxygenated blood re-
turning from the systemic (body) circulation. The
left side of the heart receives oxygenated blood
returning from the pulmonary (lung) circula-
tion. The special structure of the heart keeps the
blood flowing in its proper direction to and from
the heart chambers.

d. Heart Valves. The four chambers of the
heart are lined with endocardium. At each open-
ing from the chambers this lining folds on itself
and extends into the opening to form valves.
These valves allow the blood to pass from a cham-
ber but prevent its return. The atrioventricular
valves, between the upper and lower chambers,
are within the heart itself. The semilunar valves
are within arteries arising from the right and left
ventricles.

(1) Atrioventricular valves. The tricuspid
valve is located between the right atrium and
right ventricle. It has three flaps or cusps. The
bicuspid valve or mitral valve is located between
the left atrium and left ventricle. It has two flaps
or cusps.

(2) Semilunar valves. The pulmonary semilu-
nar (half-moon shaped) valve is located at the
opening into the pulmonary artery that arises
from the right ventricle. The aortic semilunar
valve is located at the opening into the aorta that
arises from the left ventricle.

2-33. Flow of Blood Through the Heart

It is helpful to follow the flow of blood through
the heart in order to understand the relationship
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Figure 2-17. Circulation of the blood (diagrammatic).

of the heart structures. Remember, the heart is
the pump and is also the connection between the
systemic circulation and pulmonary circulation.
Al] the blood returning from the systemic circula-
tion must flow through the pulmonary circulation
for exchange of carbon dioxide for oxygen. Blood
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from the upper part of the body enters the heart
through a large vein, the superior vena cava, and
from the lower part of the body by the inferior
vena cava (fig. 2-19).

a. Blood from the superior vena cava and infe-
rior vena cava enters the heart at the right
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Figure 2-18. Heart and thoracic cage.

atrium. The right atrium contracts, and blood is
forced through the open tricuspid valve into the
relaxed right ventricle.

b. As the right ventricle contracts, the tricuspid
valve is closed, preventing back flow into the
atrium. The pulmonary semilunar valve opens as
a result of the force and movement of the blood,
and the right ventricle pumps the blood into the
pulmonary artery.

¢. The blood is carried through the lung tissues,
exchanging its carbon dioxide for oxygen in the
alveoli. This oxygenated blood is collected from
the main pulmonary veins and delivered back to
the left side of the heart to the left atrium.

d. As the left atrium contracts, the oxygenated
blood flows through the open bicuspid (mitral)
valve into the left ventricle.

e. As the left ventricle contracts, the bicuspid
valve is closed. The aortic semilunar valve opens
as a result of the force and movement of the
blood, and the left ventricle pumps oxygenated
blood through the aortic semilunar valve into the
aorta, the main artery of the body. Oxygenated
blood now starts its flow to all of the body cells
and tissues. The systemic circulation starts from
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the left ventricle, the pulmonary circulation from
the right ventricle.

2-34. Blood and Nerve Supply of the
Heart

a. Coronary Arteries. The heart gets its blood
supply from the right and left coronary arteries.
These arteries branch off the aorta just above the
heart, then subdivide into many smaller branches
within the heart muscle. If any part of the heart
muscle is deprived of its blood supply through
interruption of blood flow through the coronary
arteries and their branches, the muscle tissue de-
prived of blood cannot function and will die. This
is called myocardial infarction. Blood from the
heart tissue is returned by coronary veins to the
right atrium.

b. Nerve Supply. The nerve supply to the heart
is from two sets of nerves originating in the med-
ulla of the brain. The nerves are part of the invol-
untary (autonomic) nervous system. One set, the
branches from the vagus nerve, keeps the heart
beating at a slow, regular rate. The other set, the
cardiac accelerator nerves, speeds up the heart.
Heart muscle has a special ability; it contracts
automatically, but the nerve supply is needed to
provide an effective contraction for blood circula-
tion. Within the heart muscle itself, there are
special groups of nerve fibers that conduct impul-
ses for contraction. These groups make up the
conduction system of the heart. When the conduc-
tion system does not operate properly, the heart
muscle contractions are uncoordinated and inef-
fective. The impulses within the heart muscle are
minute electric currents, which can be picked up
and recorded by the electrocardiogram, the ECG.

2-35. The Heartbeat and Heart Sounds

a. Heartbeat. This is a complete cycle of heart
action—contraction, or systole, and relaxation, or
diastole. During systole, blood is forced from the
chambers. During diastole, blood refills the cham-
bers. The term cardiac cycle means the complete
heart beat. The cardiac cycle, repeated continu-
ously at a regular rhythm, occurs 70-80 times per
minute. Each complete cycle takes less than one
second—in this brief time, all of the heart action
needed to move blood must take place, and the
heart must be ready to repeat its cycle.

b. Heart Sounds. When heard through a stetho-
scope, heart sounds are described as ‘“lubb-dup.”
The first sound, “lubb,” is interpreted as the
sound, or vibration, of the ventricles contracting
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Figure 2-19.

and atrioventricular valves closing. The second,
higher-pitched sound, “dup,” is interpreted as the
sound of the semilunar valves closing. The doctor
listening to the heart sounds can detect altera-
tions of normal sounds; the interpretation of
these heart sounds is part of the diagnosis of
heart disease.

2-36. Blood Vessels

The blood vessels are the closed system of tubes
through which the blood flows. The arteries and
arterioles are distributors. The capillaries are the
vessels through which all exchange of fluid, oxy-
gen, and carbon dioxide take place between the
blood and tissue cells. The venules and veins are
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The heart, chambers, and flow of blood.

collectors, carrying blood back to the heart. The
capillaries are the smallest of these vessels but are
of greatest importance functionally in the circula-
tory system.

a. The Arteries and Arterioles. The system of
arteries (fig. 2-20) and arterioles is like a tree,
with the large trunk, the aorta, giving off
branches which repeatedly divide and subdivide.
Arterioles are very small arteries, about the diam-
eter of a hair. By way of comparison, the aorta is
more than 1 inch in diameter.) An artery wall has
a layer of elastic, muscular tissue which allows it
to expand and recoil. When an artery is cut, this
wall does not collapse, and bright red blood es-
capes from the artery in spurts. Arterial bleeding
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must often be controlled by clamping and tying off
(ligating) the vessel. Some of the principal arter-
ies and the area they supply with blood are—

(1) Carotid arteries, external and internal,
supply the neck, head, and brain throu

branches.
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Figure 2-20. Arterial system (diagrammatic).

gh their

(2) Subclavian arteries supply the upper ex-
tremities.

(3) Femoral arteries supply the lower ex-
tremities.

b. Capillaries. Microscopic in size, capillaries
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are so numerous that there is at least one or more
near every living cell. A single layer of endothelial
cells forms the walls of a capillary. Capillaries are
the essential link between arterial and venous cir-
culation. The vital exchange -of substances from
the blood in the capillary with tissue cells takes
place through the capillary wall. Blood starts its
route back to the heart as it leaves the capillaries.

¢. Veins. Veins have thin walls and valves.
Formed from the inner vein lining, these valves
prevent blood from flowing back toward the capil-
laries. Venules, the smallest veins, unite into veins
of larger and larger size as the blood is collected
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to return to the heart. The superior vena cava,
collecting blood from all regions above the dis-
phragm, and the inferior vena cava, collecting
blood from all regions below the diaphragm, re-
turn the venous blood to the right atrium of the
heart. Superficial veins lie close to the surface of
the body and can be seen through the skin.

(1) The median basilic vein (fig. 2-21) (at
the antecubital fossa in the bend of the elbow) is
commonly used for venipuncture to obtain blood
specimens or to inject solutions of drugs or paren-

teral fluid intravenously.
(2) The great saphenous vein is the longest
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Figure 2-21. Venous system (diagrammatic).
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vein in the body, extending from the foot to the
groin. The saphenous vein has a long distance to
lift blood against the force of gravity when an
individual is in standing position. It is therefore
susceptible to becoming dilated and stretched and
the valves no longer function properly. When this
occurs the vein is said to be varicosed.

2-37. Pulse and Blood Pressure

a. Pulse. This is a characteristic associated with
the heartbeat and the subsequent wave of expan-
sion and recoil set up in the wall of an artery.
Pulse is defined as the alternate expansion and
recoil of an artery. With each heartbeat, blood is
forced into the arteries causing them to dilate
(expand). Then the arteries contract (recoil) as
the blood moves further along in the circulatory
system. The pulse can be felt at certain points in
the body where an artery lies close to the surface.
‘The most common location for feeling the pulse is
at the wrist, proximal to the thumb (radial ar-
tery) on the palm side of the hand. Alternate loca-
tions are in front of the ear (temporal artery), at
the side of the neck (carotid artery), and on the
top (dorsum) of the foot (dorsalis pedis).

b. Blood Pressure. The force that blood exerts
on the walls of vessels through which it flows is
called blood pressure. All parts of the blood vascu-
lar system are under pressure, but the term blood
pressure usually refers to arterial pressure. Pres-
sure in the arteries is highest when the ventricles
contract during systole. Pressure is lowest when
the ventricles relax during diastole. The brachial
artery, in the upper arm, is the artery usually
used for blood pressure measurement.

2-38. Lymphatic System

The lymphatic system consists of lymph, lymph
vessels, and lymph nodes. The spleen belongs, in
part, to the lymphatic system. Unlike the cardio-
vascular system, the lymphatic system has no
pump to move the fluid which it collects, but
muscle contractions and breathing movements aid
in the movement of lymph through its channels
and its return to the blood stream.

a. Lymph and Tissue Fluid. Lymph, fluid found
in the lymph vessels, is clear and watery and is
similar to tissue fluid, which is the colorless fluid
that fills the spaces between tissues, between the
cells of organs, and between cells and connective
tissues. Tissue fluid serves as the “middleman”
for the exchange between blood and body cells,

™ 8-230

Formed from plasma, it seeps out of capillary
walls. The lymphatic system collects tissue fluid,
and as lymph, the collected fluid is started on its
way for return to the circulating blood.

b. Lymph Vessels. Starting as small blind ducts
within the tissues, the lymphatic vessels enlarge
to form lymphatic capillaries. These capillaries
unite to form larger lymphatic vessels, which re-
semble veins in structure and arrangement.
Valves in lymph vessels prevent backflow. Super-
ficial lymph vessels collect lymph from the skin
and subcutaneous tissue; deep vessels collect
lymph from all other parts of the body. The two
largest collecting vessels are the thoracic duct and
the right lymphatic duct. The thoracic duct (fig.
2-22) receives lymph from all parts of the body
except the upper right side. The lymph from the
thoracic duct drains into the left subclavian vein,
at the root of the neck on the left side. The right
lymphatic duct drains into a corresponding vein
on the right side.

¢. Lymph Nodes. Occurring in groups up to a
dozen or more, lymph nodes lie along the course of
lymph vessels. Although variable in size, they are
usually small oval bodies which are composed of
lymphoid tissue. Lymph nodes act as filters for
removal of infective organisms from the lymph
stream. Important groups of these nodes are lo-
cated in the axilla, the cervical region, the sub-
maxillary region, the inguinal (groin) region, and
the mesentric (abdominal) region.

d. Infection and the Lymphatic System. Lymph
vessels and lymph nodes often become inflamed as
the result of infection. An infection in the hand
may cause inflammation of the lymph vessels as
high as the axilla (armpit). Sore throat may
cause inflammation and swelling of lymph nodes
in the neck (submandibular nodes below the jaw
and cervical nodes posteriorly).

e. Spleen. The largest collection of lymphoid tis-
sue in the body, the spleen is located high in the
abdominal cavity on the left side (LUQ), below
the diaphragm and behind the stomach. It is
somewhat long and ovoid (egg-shaped). Although
it can be removed (splenectomy) without noticea-
ble harmful effects, the spleen has useful func-
tions, such as serving as a reservoir for blood and
red blood cells.

2-39. The Blood

Blood is the red body fluid flowing through the
arteries, capillaries, and veins. It varies in color
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Figure 2-22. Lymphatic system.

from bright red (oxygenated blood) when it flows
from arteries, to dark red (deoxygenated blood)
when it flows from veins. The average man has
about 6000 ml. of blood.

a. Functions of Blood. The six major functions
of blood are all carried out when blood circulates
normally through the blood vessels. These func-
tions are—

(1) To carry oxygen from the lungs to tissue
cells and carbon dioxide from the cells to the
lungs.

(2) To carry food materials absorbed from
the digestive tract to the tissue cells and to re-
move waste products for elimination by excretory
organs—the kidneys, intestines, and skin.

(3) To carry hormones, which help regulate
body functions, from ductless (endocrine) glands
to the tissues of the body.
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(4) To help regulate and equalize body
temperature. Body cells generate large amounts of
heat, and the circulating blood absorbs this heat.

(56) To protect the body against infection.
(6) To maintain the fluid balance in the body.

b. Composition of Blood. Blood is made up of a
liquid portion, plasma, and formed elements, blood
cells, suspended in the plasma.

(1) Plasma. Making up more than one-half of
the total volume of blood, plasma is the carrier
for blood cells and carbon dioxide and other dis-
solved wastes. It brings hormones and antibodies
(protective substances) to the tissues. Other com-
ponents of plasma are water, oxygen, nitrogen,
fat, carbohydrates, and proteins. Fibrinogen, one
of the plasma proteins, helps blood clotting. When
blood clots, the liquid portion that remains is
serum. Blood serum contains no blood cells.



(2) Blood cells. The cellular elements in the
blood are red cells (erythrocytes, or rbc), white
cells (leucocytes, or wbc) and blood platelets
(thrombocytes).

2-40. Red Blood Cells (Erythrocytes)

There are about 5,000,000 red blood cells in 1
cubic millimeter (cmm.) of blood. (One cmm. is a
very small amount, about 1/25 of a drop). When
viewed under a microscope, an individual red
blood cell is disc-shaped. An rbc is the only ma-
ture body cell that has no nucleus; this fact is
important in the diagnosis of some blood disease,
because immature red blood cells which do have a
nucleus under normal circumstances do not ap-
pear in the blood. When nucleated rbe are found,
there is a special significance since this may indi-
cate a type of anemia. Red cells are formed in the
adult by the red bone marrow in special protected
bone areas. Millions of red cells are thought to be
destroyed daily, either in the liver, the spleen, the
lymph nodes, or in the vascular system itself. In a
healthy person, the rate of destruction is equaled
by the rate of production, so that a red count of
about 5,000,000 per cubic millimeter remains con-
stant. Red blood cells have an average life span of
about 90 to 120 days before becoming worn out in
service.

a. Hemoglobin. A pigment, hemoglobin, gives
red cells their color. Hemoglobin (Hgb) has the
power to combine with oxygen, carrying it from
the lungs to the tissue cells. Hgb assists in trans-
porting carbon dioxide from the cells to the lungs.
This transportation of gases (oxygen and carbon
dioxide) is the principal function of red cells. The
oxygen content gives arterial blood its bright red
color. In order to carry oxygen, hemoglobin needs
the mineral, iron, which is ordinarily available in
a nutritionally adequate diet.

b. Anemia. The condition known as anemia is
due to a reduction in number of red cells or a
reduction in the hemoglobin content of red cells.

2-41. White Cells (Leucocytes)

White cells vary in size and shape, and are larger
and much fewer in number than red cells. The
average number in an adult is 5,000 to 10,000 in 1
cmm. of blood. Their function is primarily one of
protection. They can ingest and destroy foreign
particles, such as bacteria, in the blood and tis-
sues. This function is called phagocytosis, and the
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white cells performing it are phagocytes. White
cells are capable of ameboid movement and thus
can pass through the walls of capillaries into sur-
rounding tissues. This ability to enter tissue
makes them very useful in fighting infection—an
area of infection is characterized by a great in-
crease of white cells which gather about the site
to destroy bacteria. An example of this is seen in
an ordinary boil (furuncle). The pus contained in
the boil is made up largely of white cells, plus
bacteria and dissolved tissue. Many of the white
cells are killed in their struggle with invading
bacteria.

a. Kinds of White Cells. There are several kinds
of white cells. The most numerous, neutrophils,
make up about 65 percent of all white cells and
are called polymorphonuclear granulocytes. Cer-
tain very potent drugs interfere with the forma-
tion of these valuable cells, and the condition
agranulocytosis (absence of granulocytes) devel-
ops. When drugs with this known toxic effect
must be used in treatment of a disease, the doctor
orders frequent white cell blood counts as an im-
portant part of the treatment. Neutrophils are
produced by the red bone marrow.

b. Leucocytosis. In various diseases, the number
of white cells in the blood stream may increase
considerably, especially in acute infections. This
increase is leucocytosis, and it is an important
body defense response. A common condition
where there is a leucocytosis is acute appendicitis.
(A subnormal white count is known as leuco-
penia.)

c. Lymphocytes. Lymphocytes are white cells
produced in lymphoid tissue. One type of lympho-
cyte is a mongcyte, the largest white cells.

2-42. Blood Platelets (Thrombocytes)

Blood platelets, which are smaller than red blood
cells, are thought to be fragments of cells formed
in the bone marrow. Platelets number about
300,000 per cmm. of blood. Their main function is
to aid in the coagulation of blood at the site of a
wound. Platelets when injured release a substance
to hasten formation of a blood clot.

2-43. Coagulation of Blood

a. Blood coagulation, or clotting, is the body’s
major method of preventing excessive loss of
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blood when the walls of a blood vessel are broken
or cut open. When undisturbed, blood circulates in
its vascular system without showing a tendency to
clot. However, when blood leaves its natural envi-
ronment, certain physical and chemical factors
are changed and it begins to clot almost at once.
At first the clot is soft and jellylike, but it soon
becomes firm and acts as a plug, preventing the
further escape of blood.

b. It takes 3 to 5 minutes for blood to clot, but
sometimes it is necessary to hold back the clotting
process. This is done with drugs called anticoagu-
lants.

2-44. Hemorrhage

Hemorrhage is bleeding, particularly excessive
bleeding, from blood vessels due to a break in
their walls. It may be caused by a wound or by
disease. Whatever its cause, it can be a serious
threat to life and calls for prompt control. Hemor-
rhage can occur either externally or internally.
External hemorrhage is bleeding that can be seen,
such as bleeding from a wound. In external hem-
orrhage, blood escapes to the outside and spills
onto the surface of some part of the body. Inter-
nal hemorrhage happens inside the body, spilling
blood into tissues, a body cavity, or an organ. It
can occur without any blood being seen outside
the body. Bleeding in some internal areas is evi-
dent, however, when blood accumulates in tissues
(forming a hematoma), or is vomited, coughed up,
or excreted in urine or feces.

a. Effects of Hemorrhage. The effects of hemor-
rhage depend on the amount of blood lost, the rate
of loss, and the area into which internal bleeding
occurs. Generally, blood pressure drops and
breathing and pulse rates become rapid. When
blood is lost rapidly, as in bleeding from an ar-
tery, blood pressure may drop suddenly. If only
small vessels are injured and bleeding is slow, a
large amount of blood may be lost without an
immediate drop in blood pressure.

b. Natural Measures to Control Hemorrhage.
When a blood vessel is opened, the body reacts

with measures to check bleeding. Two mnatural
body responses to bleeding are clotting of blood
and retraction and constriction of blood wvessels
The muscle in an injured artery contracts, and if
the artery is severed, the contraction pulls the
damaged vessel back into the tissues, thus tending
to close the leak. As a rule, these natural respon.
ses must be helped by artificial means for control-
ling hemorrhage and for restoring the blood. Arti-
ficial means for controlling external hemorrhage
include two important first aid measures—eleva-
tion of bleeding extremities and applying pressure
dressings.

2-45. Blood Types

All human blood may be divided into four main
types or groups—O, A, B, AB. This system of
typing is used to prevent incompatible blood
transfusion, which causes serious reactions and
sometimes death. Certain types of blood are in-
compatible or not suited to each other if com-
bined. Two bloods are said to be incompatible
when the plasma or serum of one blood causes
clumping of the cells of the other. Two bloods are
said to be compatible and safe for transfusion if
the cells of each can be suspended in the plasma
or serum of the other without clumping. Blood
typing and cross-matching are done by highly
trained laboratory technicians. Table 2-2 shows
blood compatibilities and incompatibilities.

a. Importance of Blood Types. From table 2-2,
it is evident that if the donor’s blood is type 0"
it is compatible with all types of recipient blood;
or, in other words, type “0O” is the universal
donor. If the recipient’s blood is type “AB”’, it is
compatible with all types of donor blood, or, in
other words, type “AB” is the universal recipient.
When a blood transfusion is given, the blood type
of both donor and recipient should be identical,
and their compatibility must be proved by a
cross-matching test. However, when blood of the
same type is not available and death may result if
transfusion is delayed, a type “O” donor (univer-
sal donor) may be used if the cross-matching is
satisfactory.

Table 2-2. Blood Types
Recipient
Donor
o A B AB
o Compatible Compatible Compatible Compatible
A e Incompatible Compatible Incompatible Compatible
) < R Incompatible Incompatible Compatible Compatible
. - Incompatible Incompatible Incompatible Compatible




b. Rh Factor. In addition to blocd grouping and
cross-matching for compatibility, the Rh factor
must be considered. The Rh factor is carried in
red cells, and about 85 percent of all individuals
have this factor and are, therefore, Rh positive.

Section VII.

2-46. Introduction

a. The cells of the body require a constant sup-
ply of oxygen to carry on the chemical processes
necessary to life. As a result of these processes, a
waste product, carbon dioxide, is formed that
must be removed from the body. Oxygen and
carbon dioxide are continually being exchanged,
both between the body and the atmosphere and
within the body, by the process known as respira-
tion. The system which performs this exchange of
gases is the respiratory system.

b. The respiratory system consists of the lungs
and a series of air passages that connect the lungs
to the outside atmosphere. The organs serving as
air passages are the nose, the pharynx, the lar-
ynx, the trachea, and the bronchi. They carry air
into the depths of the lungs and end there in
thin-walled sacs, the alveoli, where carbon dioxide
is exchanged for oxygen.

2-47. Structure and Function of the
Respiratory System

a. Nose. The nose consists of two portions, one
external and the other internal (nasal cavity).
The external nose is a triangular framework of
bone and cartilage covered by skin. On its under
surface are the nostrils, the two external openings
of the nasal cavity. The nasal cavity is divided in
two by the nasal septum, and is separated from
the mouth by the palate. Inhaled air is warmed,
moistened, and filtered by the nasal cavity. The
filtering is done by cilia of the mucous membrane
lining the nasal passages. Cilia are numerous,
long, microscopic processes which beat or wave
together and cause movement of materials across
the surface and out of the body. Ciliary movement
is important in draining the sinuses.

b. Air Sinuses. Air spaces in several bones of
the face and head open into the nasal cavity. They
serve as resonance chambers in the production of
voice and decrease the weight of the skull. These
air sinuses (fig. 2-23) take the name of the bone
in which they are found. They are lined with
mucous membrane continuous with that lining the
nasal cavity.

c. Pharynz. The pharynx, or throat, connects
the nose and mouth with the lower air passages
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Individuals who do not have the Rh factor are Rh
negative. As a general rule, Rh negative blood can
be given to anyone, provided it is compatible in
the ABO typing system, but Rh positive blood
should not be given to an Rh negative individual.

THE RESPIRATORY SYSTEM

and esophagus. It is divided into three parts: the
nasopharynx, the oropharynx, and the laryngo-
pharynx. It is continued as the esophagus. Both
air and food pass through the pharynx. It carries
air from the nose to the larynx, food from the
mouth to the esophagus. The walls of the phar-
ynx contain masses of lymphoid tissues called the
adenoids and tonsils.

d. Larynx. The larynx, or voice box, connects
the pharynx with the trachea (fig. 2-23). It is
located in the upper and anterior part of the neck.
The larynx is shaped like a triangular box. It is
made of 9 cartilages joined by ligaments and con-
trolled by skeletal muscles. The thyroid cartilage
is the largest. It forms the landmark in the neck
called the “Adam’s apple.” Another of the carti-
lages is the epiglottis. During swallowing, the
epiglottis closes the larynx, the soft palate closes
the nasal cavity, and the lips close the mouth.
Thus food is forced into the only remaining open-
ing, the esophagus. Except during swallowing or
when the throat is voluntarily closed, the air pas-
sages are wide open and air is free to pass from
the mouth and nose into the lungs. Two membra-
nous bands in the wall of the larynx are called
vocal cords. Vibration of the vocal cords produce
sounds. The cricoid cartilage, located just below
the prominent thyroid cartilage, is joined to the
thyroid cartilage by a membrane. The emergency
procedure of cricothyroidotomy to produce an air-
way is performed by puncturing this connecting
membrane.

e. Trachea. The trachea, or windpipe, is a tube
held open by cartilaginous rings. It carries air
from the larynx to the bronchi (fig. 2-24). The
trachea is lined with cilia and mucous glands
whose secretions provide a sticky film to keep dust
and dirt out of the lungs.

f. Bronchi. The trachea divides to form the two
bronchi. One bronchus enters each lung and there
divides into many small air passages, called bron-
chioles or bronchial tubes which lead air into the
final air spaces within the lungs.

g. The Lungs.

(1) The lungs (fig. 2-24) are the soft, air-
filled, essential organs of respiration. They are
elastic structures, almost filling the left and right
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Figure 2-23. Upper respiratory tract.

sections of the thoracic cavity. The upper, pointed
margin of each lung, the apex, extends above the
clavicle. The lower border, the base, fits upon the
dome-shaped surface of the diaphragm. Between
the two lungs is the mediastinum (fig. 2-25), the
central thoracic cavity containing the heart, great
blood vessels, esophagus, and lower trachea. The
right lung has three lobes; the left lung has two.
Within each lobe are separate branches of the
main bronchus, and the lobes themselves are di-
vided into segments. The last subdivisions of the
air passages to the lungs are alveoli, which are
surrounded by networks of capillaries. The alveoli
are air chambers.

(2) Each lung is inclosed by a membranous
sac formed of two layers of serous membranes
called the pleurae (or singly, pleura). One layer
covers the lungs (visceral pleura); the other lines
the chest cavity (parietal pleura). If air enters
the pleural sac, it expands to form a large cavity
and the lung collapses (fig. 2-25). This condition
of air in the chest outside the lungs is called pneu-
mothorax. If air can move through a hole into the
chest, it is called open pneumothorax, a life-en-
dangering condition. An open pneumothorax can
result from a bullet wound, stab wound, or other
injury that makes a hole in the chest.
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2-48. Physiological Process of Respiration

The walls of the alveoli are very thin and it is
here that oxygen passes into the bloodstream and
carbon dioxide is taken from it. This exchange of
oxygen and carbon dioxide in the lungs is called
external respiration. The oxygen which enters the
blood is carried by the red blood cells in chemical
combination with hemoglobin. The blood, oxygen-
ated in the lungs, returns to the heart, then is
pumped through the arteries to the capillaries.
Here oxygen from the blood passes to the tissue
cells and carbon dioxide from the cells passes into
the blood to be carried back by the veins to the
heart. The exchange of gases between the capil-
lary blood and the tissue cells is called internal
respiration.

2-49. Mechanical Process of Respiration

The act of breathing, the cycle of inspiration and
expiration, is repeated about 16 to 20 times per
minute in an adult at rest. Breathing is regula-
ted primarily by a respiratory center in the brain.
The respiratory center is sensitive to changes in
blood composition, temperature, and pressure, and
adjusts breathing according to the body’s needs.

a. Inspiration. This is an active movement. The
diaphragm, the large, dome-shaped muscle form-
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Figure 2-24. Lungs and air passages.

ing the floor of the thoracic cavity, contracts, flat-
tening its domed upper surface and increasing the
size of the cavity. At about the same time, muscles
attached to the ribs (intercostals) contract to ele-
vate and spread the ribs. This further increases
the size of the cavity. Air rushes into the lungs
and they expand, filling the enlarged cavity.

b. Ezpiration. At rest, during quiet breathing,
expiration is a passive movement. The diaphragm,
as it relaxes, is forced upward by intra-abdominal
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Figure 2-25. Collapse of lungs by a sucking chest wound.

pressure. Muscles attached to the ribs relax, per-
mitting the chest to flatten. These actions reduce
the size of the thoracic cavity, allowing the elastic
recoil of the stretched lungs to drive out the air.
More air can be expelled from the lungs by forced
expiration. This is done by contraction of the ab-
dominal muscles, forcing the diaphragm upward,
and of the muscles attached to the ribs, flattening
the chest to compress the lungs and drive out the
air. When breathing becomes forced, as with exer-
cise, expiration also becomes active.

¢. Volume. About 500 milliliters (1 pint) of air
are inhaled during normal respiration. By deep
inspiration it is possible to inhale an additional
1,600 milliliters.

d. Sounds. Sounds caused by air moving in the
lungs change with some diseases. These changes,
heard with a stethoscope, assist in diagnosis of
diseases of the lungs such as pneumonia or tuber-
culosis.

Section VIll. THE DIGESTIVE SYSTEM

2-50. Description

a. The digestive system is made up of the ali-
mentary tract (food passage) and the accessory
organs of digestion. Its main functions are to in-
gest and carry food so that digestion and absorp-
tion can occur, and to eliminate unused waste ma-
terial. The products of the accessory organs help
to prepare food for its absorption and use (metab-
olism) by the tissues of the body.

b. Digestion consists of two processes, one me-

chanical and the other chemical. The mechanical
part of digestion includes chewing, swallowing,
peristalsis, and defecation. The chemical part of
digestion consists of breaking foodstuffs into sim-
ple components which can be absorbed and used
by the body. In this process, foodstuffs are broken
down by enzymes, or digestive juices, formed by
digestive glands. Carbohydrates are broken into
simple sugar (glucose). Fats are changed into
fatty acids. Proteins are converted to amino acids.

2-37



T™ 8-230

2-51. Structure of Digestive System
(fig. 2-26)

a. The alimentary canal is about 28 feet long,
extending from the lips to the anus, and is divided
as follows:
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Figure 2-26. Digestive system.
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b. The accessory organs that aid the process of
digestion are: the salivary glands, pancreas, liver,
gall bladder, and intestinal glands.

2-52. The Mouth

The mouth, or oral cavity, is the beginning of the
digestive tract. Here food taken into the body is
broken into small particles and mixed with saliva
8o that it can be swallowed.

a. Teeth.

(1) A person develops two sets of teeth dur-
ing his life, a deciduous (or temporary) set and a
permanent set. There are 20 deciduous teeth and
these erupt during the first 8 years of life. They
are replaced during the period between the 6th
and 14th years by permanent teeth. There are 32
permanent teeth in the normal mouth; 4 incisors,
2 cuspids, 4 bicuspids, and 6 molars in each jaw.
Each tooth is divided into two main parts: the
crown, that part which is visible above the gums;
and the root, that part which is not visible and
which is embedded in the bony structure of the
jaw. The crown of the tooth is protected by en-
amel. Tooth decay is from the outside in; once the
protective enamel is broken, microorganisms
attack the less resistant parts of the tooth.

(2) The primary function of the teeth is to
chew or masticate food. Secondarily, the teeth
help to modify sound as produced by the larynx
and as used in forming words.

b. Salivary Glands. These glands are the first
accessory organs of digestion. There are three
pairs of salivary glands. They secrete saliva into
the mouth through small ducts. One pair, the par-
otid glands, is located at the side of the face below
and in front of the ears. The second pair, the
submandibular glands, lies on either side of the
mandible. The third pair, the sublingual glands,
lies just below the mucous membrane in the floor
of the mouth. The flow of saliva is begun in sev-
eral ways. Placing food in the mouth affects the
nerve endings there. These nerve endings stimu-
late cells of the glands to excrete a small amount
of thick fluid. The sight, thought, or smell of food
also activates the brain and induces a large flow
of saliva. About 1,600 ml. of saliva are secreted
daily. The saliva moistens the food, which makes
chewing easier. It lubricates the food mass to aid
in the act of swallowing. Saliva contains two en-
zymes, chemical ferments which change foods into
simpler elements. The enzymes act upon starches
and break them down into sugars.
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¢. Tongue. The tongue is a muscular organ at-
tached at the back of the mouth and projecting
upward into the oral cavity. It is concerned in
taste, speech, mastication, salivation, and swal-
lowing. After food has been masticated, the
tongue propels it from the mouth into the phar-
ynx. This is the first stage of swallowing. Mucus
secreted by glands in the tongue lubricates the
food and makes swallowing easier. Taste buds sit-
uated in the tongue make it the principal organ of
the sense of taste. Stimulation of the taste buds
causes secretion of gastric juices needed for the
breaking down of food in the stomach.

2-53. Pharynx

The pharynx is a muscular canal which leads
from the nose and mouth to the esophagus. The
passage of food from the pharynx into the esopha-
gus is the second stage of swallowing. When food
is being swallowed, the larynx is closed off from
the pharynx to keep food from getting into the
respiratory tract.

2-54. The Esophagus

The esophagus is a muscular tube about 10 inches
long, lined with a mucous membrane. It leads
from the pharynx through the chest to the upper
end of the stomach (fig. 2-26). Its function is to
complete the act of swallowing. The involuntary
movement of material down the esophagus is car-
ried out by the process known as peristalsis,
which is the wavelike action produced by contrac-
tion of the muscular wall. This is the method by
which food is moved throughout the alimentary
canal.

2-55. The Stomach

The stomach is an elongated pouchlike structure
(fig. 2-26) lying just below the diaphragm, with
most of it to the left of the midline. It has three
divisions: the fundus, the enlarged portion to the
left and above the entrance of the esophagus; the
body, the central portion; and the pylorus, the
lower portion. Circular sphincter muscles which
act as valves guard the opening of the stomach.
(The cardiac sphincter is at the esophageal open-
ing, and the pyloric sphincter is at the junction of
the stomach and the duodenum, the first portion
of the small intestine.) The cardiac sphincter pre-
vents stomach contents from re-entering the
esophagus except when vomiting oceurs. In the
digestive process (fig. 2-27), two of the important
functions of the stomach are—
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a. It acts as a storehouse for food, receiving
fairly large amounts, churning it, and breaking it
down further for mixing with digestive juices.
Semiliquid food is released in small amounts by
the pyloric valve into the duodenum, the first part
of the small intestine.

b. The glands in the stomach lining produce
gastric juices (which contain enzymes) and hy-
rochloric acid. The enzymes in the gastric juice
start the digestion of protein foods, milk, and
fats. Hydrochloric acid aids enzyme action. The
mucous membrane lining the stomach protects the
stomach itself from being digested by the strong
acid and powerful enzymes.

2-56. Small Intestine

The small intestine is a tube about 22 feet long.
The intestine is attached to the margin of a thin
band of tissue called the mesentery, which is a
portion of the peritoneum, the serous membrane
lining the abdominal cavity. The mesentery sup-
ports the intestine, and the vessels which carry
blood to and from the intestine lie within this
membrane. The other edge of the mesentery is
drawn together like a fan; the gathered margin is
attached to the posterior wall of the abdomen.
This arrangement permits folding and coiling of
the intestine so that this long organ can be packed
into a small space. The intestine is divided into
three continuous parts: duodenum, jejunum, and
ileum. It receives digestive juices from three
accessory organs of digestion: the pancreas, liver,
and gall bladder (fig. 2-26).

a. Pancreas. The pancreas is a long, tapering
organ lying behind the stomach. The head of the
gland lies in the curve of the small intestine near
the pyloric valve. The body of the pancreas ex-
tends to the left toward the spleen. The pancreas
secretes a juice which acts on all types of food.
Two enzymes in pancreatic juice act on proteins.
Other enzymes change starches into sugars. An-
other enzyme changes fats into their simplest
forms. The pancreas has another important func-
tion, the production of insulin (para 2-83).

b. Liver. The liver is the largest organ in the
body. It is located in the upper part of the abdo-
men with its larger (right) lobe to the right of the
midline. It is just under the diaphragm and above
the lower end of the stomach. The liver has sev-
eral important functions. One is the secrétion of
bile, which is stored in the gall bladder and dis-
charged into the small intestine when digestion is
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in process. The bile contains no enzymes but it
breaks up the fat particles so that enzymes can
act faster. The liver performs other important
functions. It is a storehouse for the sugar of the
body (glycogen) and for iron and vitamin B. It
plays a part in the destruction of bacteria and
wornout red blood cells. Many chemicals such as
poisons or medicines are detoxified by the liver;
others are excreted by the liver through bile
ducts. The liver manufactures part of the proteins
of blood plasma. The blood flow in the liver is of
special importance. All the blood returning from
the spleen, stomach, intestines, and pancreas is
detoured through the liver by the portal vein in
the portal circulation (fig. 2-17). Blood drains
from the liver by hepatic veins which join the
inferior vena cava.

c. Gall Bladder. The gall bladder is a dark green
sac, shaped like a blackjack and lodged in a hollow
on the underside of the liver. Its ducts join with
the duct of the liver to conduct bile to the upper
end of the small intestine. The main function of
the gall bladder is the storage and concentration
of the bile when it is not needed for digestion.

d. Ileum. Most of the absorption of food takes
place in the ileum. The walls of the ileum are
covered with extremely small, finger-like struc-
tures called villi which provide a large surface for
absorption. After food has been digested, it is ab-
sorbed into the capillaries of the villi. Then it is
carried to all parts of the body by the blood and

lymph.

2-57. Large Intestine (Colon)

a. The large intestine is about 5 feet long. The
cecum (fig. 2-26), located on the lower right side
of the abdomen, is the first portion of the large
intestine into which food is emptied from the
small intestine. The appendix extends from the
lower portion of the cecum and is a blind sac.
Although the appendix usually is found lying just
below the cecum, by virtue of its free end it can
extend in several different directions, depending
upon its mobility.

b. The colon extends along the right side of the
abdomen from the cecum up to the region of the
liver (ascending colon). There the colon bends
(hepatic flexure) and is continued across the
upper portion of the abdomen (transverse colon)
to the spleen. The colon bends again (splenic flex-
ure) and goes down the left side of the abdomen

o
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Figure 2-27. Assimilation of food.
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(descending colon). The last portion makes an S
curve (sigmoid) toward the center and posterior
of the abdomen and ends in the rectum.

c. The main function of the large intestine is
the recovery of water from the mass of undi-
gested food it receives from the small intestine. As
this mass passes through the colon, water is ab-
sorbed and returned to the tissues. Waste materi-
als, or feces, become more solid as they are pushed
along by peristaltic movements. Constipation is
caused by delay in movement of intestinal con-
tents and removal of too much water from them.
Diarrhea results when movement of the intestinal
contents is so rapid that not enough water is re-
moved.

2-58. The Rectum and Anus

The rectum is about 5 inches long and follows the
curve of the sacrum and coccyx until it bends
back into the short anal canal. The anus is the
external opening at the lower end of the digestive
system. It is kept closed by a strong sphincter
muscle. The rectum receives feces and periodically
expels this material through the anus, This elimi-
nation of refuse is called defecation.

2-59. Time Required for Digestion

Within a few minutes after a meal reaches the
stomach, it begins to pass through the lower
valve of the stomach. After the first hour the
stomach is half empty, and at the end of the sixth
hour none of the meal is present in the stomach.
The meal goes through the small intestine, and
the first part of it reaches the cecum in 20 mi-
nutes to 2 hours. At the end of the sixth hour

most of it should have passed into the colon; in 12
hours all should be in the colon. Twenty-four
hours from the time when food is eaten, the meal
should reach the rectum. However, part of a meal
may be defecated at one time and the rest at an-
other.

2-60. Absorption of Digested Food
(fig. 2-27)

There is very little absorption in the stomach.
Most absorption takes place in the small intestine.
The final products of digestion pass through the
mucous membrane lining of the gastrointestinal
tract and are carried to the liver and from there to
the rest of the body. There is marked absorption
of water in the large intestine. The residue is
concentrated and expelled as feces.

2-61. Defecation

The passage of feces is called defecation. It is
begun voluntarily by contraction of the abdominal

‘muscles. At the same time, the sphincter muscles

of the anus relax and there is a peristaltic con-
traction wave of the colon and rectum. Feces are
expelled as a result of all these actions. Feces
consist of undigested food residue, secretions
from the digestive glands, bile, mucus, and mil-
lions of bacteria. Mucus is derived from the many
mucous glands which pour secretions into the in-
testine. Bacteria are especially numerous in the
large intestine. They act upon food material, caus-
ing putrefaction of proteins and fermentation of
carbohydrates. Although the bacteria normally in
the large intestine serve a useful purpose inter-
nally, they are contaminants outside the intestine.

Section IX. THE URINARY SYSTEM

2-62. Description

The urinary system (fig. 2-28), which filters and
excretes waste materials from the blood, consists
of two kidneys, two ureters, one urinary bladder,
and one urethra. The urinary system helps the
body maintain its delicate balance of water and
various chemicals in the proportions needed for

health and survival. During the process of urine
formation, waste products are removed from cir-
culating blood for elimination, and useful prod-
ucts are returned to the blood.
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2-63. Kidney

a. The kidneys are bean-shaped organs (fig.
2-28), about 414 inches long, 2 inches wide, and 1
inch thick. They lie on each side of the spinal
column, against the posterior wall of the abdomi-
nal cavity, near the level of the last thoracic ver-
tebra and the first lumbar vertebra. The right
kidney is usually slightly lower than the left.
Near the center of the medial side of each kidney
is the central notch o.: hilum, where blood vessels
and nerves enter and leave and from which the
ureter leaves.
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Figure 2-28. Urinary system and cross section of kidney.

b. The kidney is composed of an outer shell or
cortex, and an inner layer, the medulla. The
cortex is made of firm, reddish-brown tissue con-
taining millions of microscopic filtration plants,
called nephrons. Each nephron is a urine-forming
unit. The nephron units receive and filter all the

body’s blood about once every 12 minutes. During
this period, they draw off and filter the liquid
portion of blood, remove liquid wastes (urine),
and return the usable portion to the circulation to
maintain the body’s fluid balance.

(1) Nephrons are very complicated struc-
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tures. Each nephron has a capsule containing a
cluster of capillaries called glomerulus. Leading
from the capsule is a continuous looped tubule.
The glomerulus filters the blood ; the water, salts,
waste products, and usable products pass from the
capsule to the tubule; usable products and water
are reabsorbed; and the final waste product,
urine, drains from the last loop of the tubule. The
glomerulus, the capsule, and the loops of tubule
together form a nephron. Each part is essential
for the coordinated filtration, reabsorption, and
excretion process.

(2) Channels called collecting tubules form
larger tubes and deliver the urine to the pelvis of
the kidney.

2-64. Ureters

The pelvis of each kidney is drained by a ureter, a
muscular tube extending from the hilus to the
posterior portion of the urinary bladder. Ureters
are smooth muscle structures, and urine is passed
through each ureter by peristalsis. Drop by drop,
urine passes into the bladder. Ureters are about
16 to 18 inches in length and about 14 inch in
diameter.

2-65. Urinary Bladder

The urinary bladder, a muscular sac located in the
lowest part of the abdominal cavity, stores urine.
Normally it holds 300 to 500 ml. The bladder is
emptied by contraction of muscles in its walls
which force urine out through the urethra.

2-66. Urethra
The urethra is the tube that carries urine from

the urinary bladder to the external opening, the
urinary meatus. In the male, the urethra will vary
in length. Including the portion within the body,
it is approximately 6 to 714 inches in length. It is
divided into three areas: the prostatic which
passes through the prostate gland; the membra-
nous area, beneath the prostate; and the penile
area (anterior), which passes through the penis
(para 2-85). The female urethra, about 114 inch
long, extends from the bladder to the meatus,
which is located above the vaginal opening.

2-67. Urine

Normal urine is an aromatic, transparent (clear)
fluid. The color of normal urine varies from
amber or pale yellow to a brownish hue. Freshly
voided urine has a characteristic aromatic odor,
while stale urine has strong ammonja odor. The
average quantity of urine excreted by a normal
adult in 24 hours ranges from 1,500 to 2,000 ml.,
depending upon the fluid intake, amount of pers-
piration, and other factors. Urine contains protein
wastes (urea), salts in solution, hormones, and
pigments. (Normal urine should not contain
blood, albumin, sugar, or pus cells.)

2-68. Urination

Urination is the discharge or voiding of urine. It
is done by a contraction of the bladder and relaxa-
tion of the sphincters. In the adult, the act of
voiding, although dependent on involuntary re-
flexes, is partly under voluntary control. Volun-
tary contraction of abdominal muscles usually
accompanies and aids urination.

Section X. THE NERVOUS SYSTEM

2-69. General

a. The nervous system has two major functions,
communication and control. It enables the individ-
ual to be aware of and to react to his environ-
ment. It coordinates the body’s responses to sti-
muli and keeps body systems working together.
(Stimuli are changes in environment that require
adjustment of body activities.)

b. The nervous system consists of nerve centers
and of nerves that branch off from them and lead
to tissues and organs. Most nerve centers are in
the brain and spinal cord. Nerves carry impulses
from tissues and organs to nerve centers, and
from these centers to tissues and organs. The neu-
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rons that carry impulses from the skin and other
sense organs to the central nervous system are
sensory neurons. They make the body aware of its
environment. The neurons that carry impulses
from the central nervous system to muscles and
glands are motor neurons. They cause the body to
react to its environment.

c. For study, parts of the nervous system may
be considered separately as: the central nervous
system, which consists of the brain and spinal
cord; the peripheral nervous system, where the
nerves are located outside the brain and spinal
cord; and the autonomic nervous system, which
influences the activities of involuntary muscle and
gland tissue.

1



2-70. The Neuron and Nerves

a. The basic unit of the nervous system is the
neuron, a cell specialized to respond to stimuli by
transmitting impulses. Neurons differ in shape
and function from all other body cells. Each neu-
ron has three parts: a cell body and two kinds of
processes extending from it (fig. 2-2 ©®). Many
branched processes, the dendrites, conduct impul-
ses toward the cell body. A single process, the
axon, conducts impulses away from the cell body.
Impulses are the messages carried by the proc-
esses. All communication between nerve cells is
carried out through these dendrites and axons at
the region of contact (synapse) between processes
of 2 adjacent neurons.

b. The neuron processes, whether dendrite or
axon, are called fibers. These nerve fibers are
wrapped in an insulating material, the myelin
sheath. In addition to the myelin sheath, nerve
fibers that extend outside the brain and spinal
cord (peripheral nerves) have an outside wrap-
ping called neurilemma. The neurilemma and the
nerve cell body are essential for nerve regenera-
tion following injury. In time, if the nerve cell
body has not been destroyed, a peripheral nerve
fiber can regenerate.

¢. Nerve cells and nerve processes are bound
together and supported by special connective tis-
sue cells called neuroglia. Neuroglia literally
means nerve glue. Several different kinds of neu-
roglia cells help form nerve tissue.

d. Nerves, which appear as whitish cords, are
bundles of nerve fibers bound together by a
connective tissue sheath.

2-71. The Central Nervous System

The central nervous system (CNS) consists of the
brain and spinal cord. These are delicate struc-
tures that are protected by two coverings, bones
and special membranes. The brain is encased by
the bones of the skull that form the cranium; the
spinal cord by the vertebrae. The membranes en-
closing both brain and spinal cord are the men-
inges.

a. The Meninges. Three layers of protective
membranes, the meninges, surround the brain and
spinal cord. The outer layer of strong fibrous tis-
sue is called the dura mater. The middle layer of
delicate cobwebby tissue is the arachnoid. The in-
nermost layer, adherent to the outer surface of
the brain and spinal cord, is the pia mater. Be-
tween the dura mater and arachnoid is the sub-
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dural space; between the arachnoid and pia mater
is the subarachnoid space.

b. Cerebrospinal Fluid. In addition to protective
bones and membranes, nature provides a cushion
of fluid around and within the subarachnoid
space, in the spaces within the brain called the
ventricles, and in the central canal of the spinal

cord. Cerebrospinal fluid, which is similar to

lymph, filters out from networks of capillaries in
the ventricles. It is formed constantly, circulated
constantly, and part of it is reabsorbed constantly
into the venous blood of the brain. At any one
time, an adult has about 135 ml. of this fluid cir-
culating, although over 500 ml. is produced daily.
If anything interferes with its circulation or its
reabsorption, the fluid accumulates. An abnormal
accumulation of cerebrospinal fluid is hydro-
cephalus (water on the brain).

¢. The Brain. The brain (flg. 2-29), a mass of
nervous tissue, is the highest level of the nervous
system. It coordinates activities of the entire
body; carries on the learning, thinking, and rea-
soning processes; and directs voluntary move-
ments of the body. The brain may be divided into
three parts: the cerebrum, cerebellum, and the
brain-stem, the last consisting of the forebrain,
midbrain, pons, and medulla. The midbrain serves
as a connecting pathway between the right and
left halves of the cerebrum and also between the
cerebellum and the rest of the brain.

(1) Cerebrum. The cerebrum is described as
resembling many small sausages bound together.
It is the largest part of the brain, divided, not
quite completely, into two hemispheres. Each
hemisphere has five lobes. The outer surface, or
cortex, of the brain is made up of gray matter,
which is composed of nerve cells. The white matter
within the brain is made up of nerve fibers, which
lead to and from the cell bodies in the gray mat-
ter. Certain areas of the cerebrum are localized
for certain functions, but it is believed that no
one area functions independently. In the frontal
lobe is the motor area, which controls voluntary
movements, the speech center, and the writing
center. In the parietal lobe is the general sensory
area which perceives sensations of heat, cold,
touch, pressure, pain, and position. In the tem-
poral lobe are the centers for hearing and smell-
ing. In the occipital lobe is the visual center.

(2) Cerebellum. The cerebellum lies below
the posterior part of the cerebrum. It coordinates
muscular activity at an unconscious level. It also
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Figure 2-29. The brain, sagittal section.

coordinates with the cerebrum to produce skilled
movements. The cerebellum helps control posture
and controls skeletal muscles to maintain equilib-
rium. If the cerebellum is injured, movements will
be jerky and trembly.

(3) The pons. The pons is a bridgelike struc-
ture, forming the part of the brain stem above the
medulla. Nerve pathways between the spinal cord
and other parts of the brain go through the pons.

(4) The medulla. The medulla oblongata, a
bulblike structure attaching the brain to the
spinal cord, is a part of the brain stem. It con-
tains vital centers controlling heart action, blood
vessel diameter, and respirations. Mechanisms
controlling nonvital functions such as sneezing,
hiccoughing, and vomiting are also functions of
the medulla. Nerve fibers cross from one side to
the other in the medulla, a fact that explains why
one side of the brain is said to control the opposite
side of the body.

d. The Spinal Cord. The spinal cord, protected
by meninges and vertebrae, is about 18 inches in
length. The cord is continuous with the medulla of
the brain and terminates at a level between the
first and second lumbar vertebrae (fig. 2-9).

(1) The meninges inclosing the cord continue
down below the termination of the cord and are
anchored at the sacrum and coccyx. This anatomi-
cal feature makes it possible for a physician to
withdraw samples of cerebrospinal fluid without
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danger of injuring the cord. When a patient is
placed on his side and his back is arched by draw-
ing his knees and chest together, the space be-
tween the fourth and fifth lumbar vertebrae is
enlarged. A lumbar puncture needle can be in-
serted through the intervertebral space into the
subarachnoid space to obtain spinal fluid for diag-
nostic tests. This feature also makes it possible to
administer spinal anesthesia.

(2) The spinal cord has two major functions
—conduction and connection. Many nerves enter
and leave the spinal cord at different levels. These
nerves all connect with nerve centers located
within the spinal cord or with nerve centers in the
brain. Nerve centers within the cord form the
gray matter of the cord’s inner core. Surrounding
the gray matter are columns of nerve fibers, form-
ing the white matter. The nerve fiber columns in
the spinal cord are called tracts; these tracts
connect the different levels of the nervous system.
Tracts which transmit upward, the ascending
tracts, are all sensory nerve fibers. Tracts which
transmit impulses downward, the descending
tracts, are all motor nerve fibers, controlling both
voluntary and involuntary muscles. When the
spinal cord is damaged, the extent of disability
depends upon which nerve centers and which
tracts are damaged.

(3) The soft spinal cord can be compressed
by vertebrae fractures or by dislocation and dis-
placement of vertebrae or vertebrae discs. If the




pressure can be relieved by surgical procedures or
by traction, permanent damage may be avoided.
Careful and knowledgeable moving and transport-
ing of all patients suspected of having a spinal
injury is essential to minimize injury to the spinal
cord. If the cord is severed, or if all cord tracts
have been damaged, patients lose feeling because
sensory impulses cannot reach the brain; they are
paralyzed, because motor impulses from the brain
can no longer reach muscles located below the in-
jury. Damage to the cord in the cervical area is
particularly disabling because all of the cord
tracts below the injury are involved. Disease, in-
jury, or chemicals (drugs) can cause loss of func-
tion by interrupting the conduction and connec-
tion pathways.

(4) All sensory impulses coming into the
cord do not have to travel all the way to the brain
to get a motor impulse reaction. The gray matter
in the spinal cord contains reflex centers, the
places where incoming sensory impulses become
outgoing motor impulses. There are reflex centers
in both the brain and the spinal cord. The knee
jerk is an example of a spinal cord reflex. When
the doctor taps the patellar tendon, the sensation
is transmitted to a segment of the spinal cord at
the lumbar level, and a motor impulse causes ex-
tension of the lower leg. This kind of reflex is an
involuntary response. If lumbar segments of the
cord are damaged, the knee jerk is absent. The
doctor tests for these different reflexes during a
neurological examination because in certain di-
seases they deviate from normal.

2-72. The Peripheral Nervous System

The peripheral nervous system is composed of the
nerves located outside the brain and spinal cord.
Cranial nerves and their branches stem from the
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brain; spinal nerves and their branches stem
from the spinal cord.

a. The Crantal Nerves. The 12 pairs of cranial
nerves arise from the undersurface of the brain
and pass through openings in the skull to their
destinations (table 2-3). The nerves are num-
bered and have names that describe their distribu-
tion or their function; for example, the vagus
nerve (fig. 2-30), the cranial nerve, is an impor-
tant nerve in the autonomic nervous system, with
both sensory and motor fibers distributed to or-
gans in the thorax and abdomen. The cranial
nerves supply organs of special sense, such as the
eye, nose, ears, tongue, and their associated mus-
cles, and also control muscles of the face, neck,
thorax, and abdomen.

NOTE

Cranial nerves are usually indicated by
Roman numerals.

b. The Spinal Nerves. The 31 pairs of spinal
nerves arise from the spinal cord and pass
through lateral openings between the vertebrae.
Spinal nerves are numbered according to the level
of the spinal column at which they emerge. The
lumbar, sacral, and coccygeal nerves descend from
the terminal end of the spinal cord and emerge in
sequence from their respective vertebrae. These
lower spinal nerves form the cauda equina (horse’s
tail) within the spinal cavity. Spinal nerves
branch and subdivide into many lesser nerves
after emerging from the spinal cavity.

(1) Nerve plexuses. A nerve plexus is a net-
work of spinal nerve subdivisions that appear as
tangled masses in areas outside the spinal cord.
The brachial plexus (fig. 2-30) is in the shoulder
region. Nerves emerging from this tangle go to
the skin, the arm, and the hand. Pressure and/or

Table 2-8. The 12 Cranial Nerves

Number and name Origin Associated with—
I. Olfactory (sensory).__.__... Nasal chamber. Sense of smell
I1. Optic (sensory)..._....... Retina.__.____ Sense of sight
III. Oculomotor (motor)....... Midbrain______ Eyeball muscles
IV. Trochlear (motor)_.._._._. Midbrain...... Eyeball muscles
V. Trigeminal (sensory and Pons....______ (Three branches) eye, upper portion of face, ear, lower lip, teeth, gums.
mixed).
VI. Abducens (motor)_..___._.. Pons___....._. Eyeball muscles
VII. Facial (mixed).________.. Pons.._.___... Facial muscles, middle ear, taste
VIII. Auditory (sensory)._.._... Pons..._.._... Sense of hearing and balance
XI. Glossopharyngeal (mixed). Medulla......_. Taste, swallowing
X. Vagus (mixed)......_..__. Medulla..__._. Swallowing, hunger, speech muscles, breathing, heart rate, peristalsis, control
of glands in stomach and pancreas.
X1. Spinal accessory (motor)... Medulla_.___.. Muscles of neck and upper back.
XII. Hypoglossal (motor)_ .. ___ Medulla_.____. Muscles of tongue
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stretching of the brachial plexus can cause paral-
ysis of the arm and hand. If an unconscious pa-
tient’s arm is allowed to dangle off a litter or bed,
the plexus can be overstretched. Pressure from a
plaster cast can also damage this area. The sacral
plexus in the pelvic cavity supplies nerves to the
lower extremity. The largest nerve in the body,
the sciatic nerve, emerges from the sacral plexus.
From the buttocks, the sciatic nerve runs down
the back of the thigh; its branches supply poster-
ior thigh muscles, leg, and foot. The sciatic nerve
must be avoided when intramuscular injections
are given into the buttocks.

(2) Nerve fibers. All spinal nerves carry both
sensory and motor fibers. Some of the fibers sup-
ply skeletal muscle and others supply visceral
(smooth) muscle. The spinal nerves are two-way
conductors, and if anything happens to them,
there can be both anesthesia, loss of sensation,
and paralysis, loss of motion.

2-73. The Autonomic Nervous System

The autonomic nervous system is part of the
nervous system that sends nerve fibers from nerve
centers to smooth muscle, cardiac muscle, and
gland tissue. Autonomic nerve fibers supply nerve
impulses to body structures that are thought of as
operating outside conscious control. Organs sup-
plied are the heart, blood vessels, iris and ciliary
muscles of the eye, bronchial tubes, parts of the
esophagus, and abdominal organs. The autonomic
nervous system is a part of the central and pe-
ripheral nervous system. It is not separate and
independent. It has two divisions, sympathetic
and parasympathetic. These divisions receive im-
pulses from the CNS by way of the ganglia.

a. Ganglia are the relay stations of the auto-
nomic nervous system. Neurons originating in the
cord, or in the brain, conduct impulses to an au-
tonomic ganglion. Other neurons conduct impulses
from the ganglion to the tissue or organ. Ganglia
of the sympathetic division are in a chain forma-
tion, like a string of beads, one on each side of the
spinal column. Ganglia of the parasympathetic di-
vision are located in or near the organs to which
they send impulses (table 2-4).

b. The sympathetic division regulates activities
to prepare the body for maximum effort as a re-
sponse to hazardous conditions. Sympathetic stim-
ulation and response to stress go together.

¢. The parasympathetic division regulates activ-
ities to conserve energy and to promote digestion
and elimination,
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Figure 2-80. Principal nerve trunks.

2-74. Special Senses

Sensations of smell, taste, sight, hearing, and
equilibrium are usually referred to as special sen-
ses because these sensations are received through
specialized sense organs or receptors which are
sensitive to specific types of stimuli. Other very
important sensations such as touch, pressure,
pain, heat, and cold are received through recep-
tors widely distributed in the skin and underlying
tissue and in viscera. Impulses from receptors for
both special and other senses are carried by sen-
sory nerve pathways to the cerebrum. There the
impulses are converted into sensation and percep-
tion (awareness or consciousness of sensation).
The parts of the sensory mechanism are (1) the
sense organ or receptor, (2) the pathway by
which the impulse is conducted into the central
nervous system, and (8) the sensory center in the
cerebrum. The sensory mechanisms of the special
senses are summarized as follows:

a. Smell. Cells located in the olfactory mem-
brane of the nose are stimulated by odors. The
olfactory membrane is located in the uppermost
part of the nose, in the area above the upper tur-
binates. Impulses from receptors for odors are
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Table 2-4. Functions of the Autonomic Nervous System

Increased sympathetic tone results in—

Increased parasympathetic tone results in—

Dilation of pupils.

Decreased tones of ciliary muscles, so that the eyes are accom-
modated to see distant objects.

Dilation of bronchial tubes.

Quickened and strengthened heart action.

Contraction of blood vessels of the skin and viscera so that
more blood goes to the muscles where it is needed for “‘fight
or flight.”

Relaxation of gastrointestinal tract and bladder.

Decreased secretions of glands (except sweat glands which
secrete more).

. Contraction of sphincters which prevents emptying of bowels

and bladder.

Contraction of pupils.

Contraction of ciliary muscles, so that the eyes are accom-
modated to see objects near at hand.

Contraction of bronchial tubes.

Slowed heart action.

Dilation of blood vessels.

[N

[SIR )

6. Increased contractions of gastrointestinal tract and muscle
tone of bladder.
7. Increased secretions of glands (except sweat glands).

8. Relaxation of sphincters which allows emptying of bowels
or bladder.

transmitted by the olfactory nerve to the temporal
lobe of the brain. Although olfactory receptor
cells are quite sensitive, they can also become fa-
tigued, and odors that at first may be very notice-
able may be less so upon continued exposure.
Smell is considered a primitive sense and the de-
tection of odors is more highly developed in ani-
mals than in man.

b. Taste. Sense organs for taste are taste buds

located in the surface of the tongue. The primary
taste sensations are sweet, sour, salty and bitter.
The actual sensation of taste, particularly for dis-
tinctive flavors, is influenced by the sense of smell.
Taste sensation is usually dulled when nasal mem-
branes are congested or when the nostrils are
pinched shut while eating foods. Impulses from
taste receptors are transmitted by nerve fibers
from two cranial nerves, facial and glossopharyn-
geal, to the temporal lobe.

c. Sight. Cells in the retina of the eye (fig. 2-3

@) are stimulated by light rays entering the eye.
These stimuli create impulses that are carried by
the optic nerve to the visual center of the occipital
lobe of the brain.

d. Hearing. Cells in the cochlea of the inner ear

(fig. 2-32 ®) are stimulated by vibration of
sound waves. These stimuli create impulses that
are carried by the cochlear branch of the acoustic
(auditory) nerve to the auditory center of the
temporal lobe.

e. Equilibrium. In addition to receptors for

hearing, the internal ear contains three semicircu-
lar canals which regulate the sense of equilibrium.
Change in position of the head causes movement
of fluid within the canals. The fluid movement
stimulates nerve endings in the walls of the canals
which send impulses to the brain by the vestibular
branch of the auditory nerve.

2-75. The Eye

The eye is specialized for the reception of light.
Each eye is located in a bony socket or cavity
called the orbit, which is formed by several bones
in the skull. The orbit provides protection, sup-
port, and attachment for the eye and its muscles,
nerves, and blood vessels.

a. The Eyeball. The interior of the eye (fig.
2-31 @) is divided into an anterior cavity (an-
terior to the lens) and a posterior cavity (poster-
ior to the lens). A clear watery solution, the aque-
ous fluid, is formed and circulated in the anterior
cavity. A transparent, semifluid material, the vi-
treous fluid, is contained in the posterior cavity.
The globular form and firmness of the eyeball is
maintained by its fluid contents, which also funec-
tion in the transmission of light.

(1) Eye tissue coats. The eyeball has an outer
coat, a middle coat, and an inner coat.

(a) Outer coat. The outer coat consists of a
normally invisible, transparent anterior portion,
the cornea, and a fibrous, white, nontransparent
portion, the sclera, which is directly continuous
with the cornea. The transparent cornea focuses
and transmits light to the interior of the eye. The
surface of the cornea must be moist at all times to
maintain its transparency. The sclera helps to
maintain the shape of the eyeball and protects the
delicate structures within.

(b) Middle coat. The middle coat consists
of the choroid, the iris, and the ciliary body.
These three structures are referred to as the uveal
tract. The choroid, the vascular middle layer of
the eyeball, lies beneath the sclera and lines the
posterior portion of the eye from the ciliary body
to the optic nerve. The iris is a circular, colored,
muscular membrane which is suspended between
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Figure 2-81. The eye.

the cornea and the lens. The pigment material in
the iris gives the eye its characteristic color. The
round opening in its center is the pupil. The
muscle structure of the iris adjusts the size of the
pupil to adapt the eye to existing brightness of
light. The ciliary body lies between the iris and
choroid; it has a muscular function, changing the
focus of the lens, and a secretory function, pro-
ducing aqueous fluid.

(¢) Inner coat. The inner coat is the retina,
which lines the interior of the eye except toward
its anterior inner surface. The visual nerve cells
(rods and cones) are arranged closest together at
the central portion of the retina, the macula lutea.
A slight depression in the macula lutea, the fovea
centralis, is in a direct line back from the center
of the cornea and lens and is the area of the retina
most sensitive to light. Medial to the fovea cen-
tralis is the area called the optic disc, the site of
exit of the optic nerve and entry of the retinal
artery. Here there is a natural defect in the retina;
there are no visual cells at the exit of the optic
nerve and in every eye there is, therefore, a phy-
siological “blind spot.” When the doctor examines
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the interior of the eye with an ophthalmoscope, he
can see the posterior surface of the retina and
examine the appearance of the optic disc. The
inner surface of the retina is in contact with the
vitreous and the outer surface with the choroid.
The condition known as ‘“‘detached retina” means
that some portion of the retina has become sepa-
rated from the supporting choroid.

(2) The lens. The lens is a small, disc-shaped,
transparent structure about 14 inch in diameter.
It is situated immediately behind the iris and in
front of the vitreous cavity. The lens is suspended
in a capsule within the globe of the eye by a
circular ligament, the suspensory ligament of the
lens. This ligament is attached to the ciliary body.
Muscular movements of the ciliary body affect the
suspensory ligament and the consequent focus of
the lens. The condition of “cataract’” means that
some portion of the lens has lost its transparency
and has become cloudy or opaque.

(3) Aqueous fluid. The aqueous fluid is
formed by a portion of the ciliary body and fills
the two divisions of the anterior cavity of the eye,
called the anterior and the posterior chamber.

i
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Aqueous fluid is normally crystal clear for trans-
mission of light rays and its formation and flow
helps maintain the normal intraocular pressure.
The aqueous fluid flows from the posterior cham-
ber to the anterior chamber and drains by means
of a series of channels into the venous blood. The
largest of these drainage channels is the canal
of Schlemm. Interference with the normal forma-
tion and flow of aqueous fluid can lead to develop-
ment of excessively high intraocular pressure, a
condition called glaucoma. Glaucoma will cause
blindness. Fortunately, glaucoma can be detected
by a tonometry examination, the measurement of
internal eye pressure by means of a measuring
instrument, a tonometer. With early detection,
glaucoma can be treated successfully and blind-
ness can be prevented.

b. The External Eye and Accessory Structures.
Viewed from the surface of the body, the anterior
surface of the eye and some of its accessory struc-
tures such as eyebrows, lids, lashes, and conjunc-
tiva are readily visible. An additional essential
accessory structure, the lacrimal (tear) appara-
tus, is indicated in figure 2-31 ®.

(1) Eyebrows and eyelashes. The eyebrow
and lashes are usually considered to have a cos-
metic (decorative) function, but the eyelashes also

help protect against the entrance of foreign ob-
jects into the eyes. An eyelash becomes a foreign
body itself if it becomes detached and falls on the
eye surface. On the margin of the eyelids near the
attachment of the eyelashes are the openings of a
number of glands. Infection in these glands is
commonly called a sty.

(2) Evyelids. The eyelids are thin, moveable,
protective coverings for the eyes. The junctions of
the upper and lower eyelids of each eye are
canthi; the inner canthus (fig. 2-31 ®) is at the
nasal junction and the outer canthus is at the
temporal junction. A sheet of connective tissue
called the tarsal plate maintains the shape of the
eyelids. The tarsal plate and the orbicularis oculi
muscle hold the eyelids in proper position against
the eye; a levator (lifting) muscle opens the
upper lid by pulling the lid upward into the orbit.
The circular orbicularis oculi muscle closes the
eyelids.

(3) Conjunctiva. The conjunctiva (fig. 2-31
®) is a delicate mucous membrane which lines
the inside of the eyelids and covers the front sur-
face of the eyeball, continuing over the cornea as
the corneal epithelium. The edge or margin where
the conjunctiva overlaps the cornea is called the
limbus; it is sometimes visible at the periphery of
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the iris. The semitransparent conjunctiva appears
while on the front surface of the eyeball where it
covers the sclera and pink where it overlies lid
tissue. Should the conjunctiva itself become in-
flamed or infected it appears red and swollen; one
type of acute bacterial infection of the conjunc-
tiva is commonly called “pinkeye.”

(4) The lacrimal apparatus. The lacrimal ap-
paratus consists of the lacrimal gland, lacrimal
ducts (canaliculi), lacrimal sac, and the nasolacri-
mal duct (fig. 2-31 ®). Its function is the secre-
tion and drainage of tears. The lacrimal gland
(not illustrated) is about the shape and size of a
small almond and is located in a small depression
on the lateral side of the frontal bone of the orbit.
Many small ducts drain tears secreted by the
gland to the conjunctival surface; the tears drain
downward and toward the inner angle of the eye.
The normal regular blinking of the eyelids helps
to spread the tears evenly to provide a lubricat-
ing, protective, moist film over the exposed sur-
face of the cornea. The tears drain into openings
near the nasal portion of each eyelid (lacrimal
puncti) and then into the tear ducts, the sac, and
finally into the nose through the nasolacrimal
duct. This normal formation and drainage of
tears is the natural way in which the eye surface
is kept clean and moist.

(5) Extraocular muscles. In addition to the
levator muscles of the eyelids and the orbicularis
oculi, there are six sets of muscles located outside
the eyeball. These muscles raise, lower, or rotate
the eyeball within its socket. The muscles of the
two eyes normally function in a coordinated man-
ner so that both eyes move simultaneously and are
aimed in the same direction. Divergenge or cross-
ing of the eyes is called strabismus.

2-76. The Ear

The ear, the organ of hearing, consists of three
parts; the external ear, the middle ear (tympanic
cavity), and the internal ear (the labyrinth).
These divisions are commonly referred to as the
outer ear, the middle ear, and the inner ear. They
provide the reception and conduction of sound and
contain one of the principal mechanisms for the
maintenance of equilibrium. The structures of the
ear, except the part protruding from the head, are
situated within portions of the temporal bone of
the skull.

a. The external ear (fig. 2-32 @) consists of
the shell-shaped portion of the ear, called the auri-
cle or pinna, which projects from the side of the
head and of the external acoustic meatus, which is
the external auditory canal leading inward to-
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ward the middle ear. The principal function of the
external ear is the collection and conduction of
sound waves to the middle and the inner ear. The
auricle or pinna is composed of cartilage covered
with membrane (called the perichondrium) and
the skin.

(1) The prominent folded rim of the ear is
the helix.

(2) A deep cavity, the concha, leads into the
external auditory canal.

(3) In front of the concha and projecting
backward over the entrance to the external audi-
tory canal is a small, triangular eminence of carti-
lage called the tragus. The tragus protects, but
does not touch, the entrance to the external audi-
tory canal. The undersurface of the tragus is
usually covered with soft hairs which help to pre-
vent insects and other foreign bodies from enter-
ing the ear.

(4) The lobule, or lobe, is located inferior to
the tragus and to the lowest point of the helix.
The lobule contains no cartilage, is composed of
adipose (fatty) tissue and of connective tissue,
and lacks the firmness of the rest of the auricle.

b. The external auditory canal extends about
114 inches from its entrance at the bottom of the
concha to the tympanic membrane, or eardrum,
which closes its inner end. The canal is formed of
two parts, its outer, or cartilaginous, part which
is formed of cartilage and membrane; and its
inner, or bony portion, formed by a passage in the
temporal bone. The cartilage of the auricle is con-
tinuous with that forming the outer portion of the
canal.

(1) Two or more deep fissures are present in

HELIX

CONCHA

@ THE AURICLE

Figure 2-82. The ear.
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the anterior wall of the cartilaginous portion of
the canal and are filled with fibrous membrane
which allows for the flexibility of the canal. If the
auricle (helix area) is pulled up and back, this
portion of the canal straightens and may be exam-
ined or treated more easily. The entire passage is
lined with skin. Near the entrance of the canal,
the skin contains wax-producing glands and hair
follicles. This wax, called cerumen, also helps to
prevent the entry of foreign objects into the ear.

(2) The tympanic membrane, or eardrum,
separates the inner end of the canal from the mid-
dle ear. The medical officer examines the external
canal and the eardrum by means of a lighted in-
strument, an otoscope. The normal eardrum is
translucent (partly transparent) and shiny gray
(pearl-like). When inflamed, it appears pink or
dull red.

¢. The middle ear (tympanic cavity) is an irreg-
ular space in the temporal bone filled with air and
" containing the three ossicles of the ear: malleus
(hammer), incus (anvil), and stapes (stirrup).

These bones conduct vibrations from the eardrum
to the internal ear.

(1) The eustachian tube which connects the
middle ear with the nasopharynx is about 114
inches long. The trumpet-shaped opening of the
eustachian tube into the pharynx remains closed
except during the act of yawning or of swallow-
ing, when it opens to admit air into the middle
ear, thus performing its principal function of
keeping the air pressure equal on either side of
the eardrum. This is also an avenue of infection
by which disease spreads from the throat to the
middle ear.

(2) The roof or superior wall of the middle
ear is composed of a very thin plate of bone which
separates it from the dura. This bony plate is
quite susceptible to fracture in head trauma and
to spread of infection from the middle ear (otitis
media), either of which can result in intracranial
disease.

d. Internal ear (labyrinth). The internal ear
contains receptors for hearing and equilibrium.
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The receptor for hearing, the organ of Corti, lies
within a structure called the cochlea which is
coiled and resembles the shell of a snail.

(1) Sound waves, which pass through the ex-
ternal auditory canal, vibrate the eardrum and
ossicles and are finally transmitted through the
fluid of the inner ear. Nerve impulses travel
through the acoustic (auditory) nerve from the
organ of Corti to the auditory center of the cere-
bral cortex. The acoustic nerve is the final link in

the chain of mechanisms which convey the sensa.
tion of sound to the brain for perception.

(2) The internal ear also contains three semi-
circular canals which control equilibrium. Change
in the position of the head causes movement of
the fluid within the canals and this fluid move-
ment stimulates nerve endings in the wall of the
canal. These nerve endings serve as receptors and
transmit impulses along the acoustic nerve to the
cerebellum.

Section XI. THE ENDOCRINE SYSTEM

2-77. Components

The endocrine system is made up of glands classi-
fied as glands of internal secretion (ductless
glands). These glands are located in different
parts of the body (fig. 2-33). Secretions produced
by endocrine glands are hormones, which are se-
creted directly into the circulating blood, reach
every part of the body, and influence the activities
of specific organs and tissues, as well as the activ-
ities of the body as a whole. Small in quantity but
powerful in action, hormones are part of the
body’s chemical coordinating and regulating sys-
tem. There are six recognized endocrine glands—
the thyroid, parathyroid, adrenals, pituitary (hy-
pophysis), the testes or ovaries (male or female
gonads, the glands of sex), and the pancreas.

2-78. The Thyroid

The thyroid gland, located in front of the neck,
has two lobes, one on either side of the larynx.
The hormone produced by the thyroid is thyroxin.
This hormone is associated with metabolism, reg-
ulating heat and energy production in body cells.
Thyroid gland cells need a mineral, iodine, to
manufacture thyroxin. Iodine is ordinarily ob-
tained from foods included in normal diet; how-
ever, certain geographical areas have an iodine
deficiency. In these areas, iodized table salt can be
used to insure an adequate amount of iodine for
normal thyroid function. (This use of iodized salt
is an example of a preventive health measure.)
Disorders of thyroid function include hyperthy-
roidism, which, when severe, causes a dangerous
increase in the metabolic rate; and hypothyroid-
ism, an opposite condition, which causes physical
and mental sluggishness. An enlargement of the
thyroid gland is called a goiter. When the enlarge-
ment is a nodular tumor, it is called an adenoma.
During a physical examination, the doctor may
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Figure 2-33. [Endocrine system.

palpate the neck tissues to determine the size and
consistency of thyroid tissue.

2-79. The Parathyroids

The parathyroid glands, usually four in number,
are located on the posterior surfaces of the lobes
of the thyroid gland. These glands produce the
hormone, parathormone, which helps to regulate
the amount of calcium in the blood. Calcium, nor-
mally stored in the bones, is released into the
blood as required for normal nerve and muscle
tissue function. When there is too little calcium in
the blood, a type of muscle twitching called tetany
develops. Because of the location of the parathy-
roid glands in relation to the thyroid, special ob-




servation for tetany may be required in the imme-
diate postoperative period following thyroid sur-
gery. Calcium is given by intravenous infusion to
relieve the symptoms of tetany.

2-80. The Adrenal Glands

The two adrenal glands are located one above each
kidney (suprarenal glands). Each adrenal gland
actually functions as two separate glands, produc-
ing different hormones from its two parts, the
medulla and the cortex. The medulla is the inner
part of the adrenal gland. It produces epine-
phrine, the “fight or flight” hormone. The medulla
is stimulated to produce epinephrine by the sym-
pathetic branch of the autonomic nervous system
in order to give the body the extra push it needs
in responding to emergencies. The cortex, the
outer part of the adrenal glands, produces a series
of adrenocortical hormones, which include hydro-
cortisone. The adrenocortical hormones influence
the salt and water balance of the body, the metab-
olism of foods, and the ability of the body to han-
dle stress. The cortex of the adrenal glands re-
quires stimulation by a hormone produced by the
pituitary gland.

2-81. The Pituitary Gland

The pituitary gland, located deep within the skull,
is also called the hypophysis. This small gland has
two lobes, each producing distinctive hormones.
The anterior lobe hormones stimulate other endo-
crine glands to produce their distinctive secre-
tions; for this reason, the pituitary gland is called
the master gland of the endocrine system. The
four hormones produced by the anterior lobe of
the pituitary have names with the suffix
“trophic,” meaning nourishing. Somatotrophic
hormone (STH) means body nourishing. This
hormone influences skeletal and soft tissue
growth, Adrenocorticotrophic hormone (ACTH)
stimulates the cortex of the adrenal gland to pro-
duce its cortisone-type hormones. Gonadotrophic
hormone stimulates the normal development of
the gonads, the testes or ovaries, and controls the
development of the male and female reproductive
systems. Thyrotrophic hormone stimulates the
thyroid gland to produce its hormone. The poster-
ior lobe of the pituitary gland produces a hormone
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that stimulates the contraction of the smooth
muscle of the uterus, so it is important in child-
birth. Another posterior lobe hormone which
helps prevent excessive water excretion from the
kidneys is called the antidiuretic hormone.

2-82. The Testes and Ovaries (the Gonads)

The male testes are located in the scrotum; the
female ovaries, in the lower abdominal cavity.
Hormones produced by these glands stimulate the
development of sexual characteristics that nor-
mally appear at the development period called
puberty (sexual maturity). They are responsible
for the appearance of the secondary sexual char-
acteristics: the pubic and axillary hair, the beard
and the changing of the voice, and mammary
(breast) development in the female. These hor-
mones also help maintain the reproductive system
organs in their adult state.

2-83. The Pancreas

Part of the pancreas functions as an accessory
organ of the digestive system and part functions
as an endocrine gland. Its endocrine gland func-
tion is carried out by groups of pancreas cells
called the islands of Langerhans, which produce
the hormone insulin. This hormone is necessary
for the normal use of sugar by body cells. If insu-
lin is not produced in sufficient amounts, the
sugar normally present in the blood cannot be
properly used by body cells, and the disease, dia-
betes mellitus, develops. A patient with diabetes
mellitus requires continuous medical treatment—
a combination of diet modification, education in
modified living habits, and special medication as
needed. As a medication, insulin must be given by
hypodermic injection, because it is destroyed by
digestive juices when taken by mouth. However,
some patients requiring medication for diabetes
mellitus can be treated with oral medications
which are NOT insulin but which apparently
stimulate underfunctioning pancreatic cells to
produce insulin. An example of such a medication
is tolbutamide (orinase). Other types of oral med-
ication (such as phenformin) for diabetes pro-
mote the utilization of glucose by muscle tissue
instead of stimulating underfunctioning pan-
creatic cells.
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Section XII.

2-84. General

The male and female reproductive systems have
their own specialized internal and external or-
gans, passageways, and supportive structures.
The parts and functions of these systems are de-
signed to make the process of fertilization possi-
ble. The female cell, the ovum, must be fertilized
by the male cell, the spermatozoa. The normal re-
sult of fertilization is reproduction. (Pregnancy
and childbirth will be discussed in chapter 7.)

2-85. The Male Reproductive System

The major parts of the male reproductive system
(fig. 2-34) are the scrotum, testis, epididymis,

THE REPRODUCTIVE SYSTEM

ductus deferens (also referred to as vas deferens
or seminal duct), seminal vesicles, ejaculatory
ducts, prostate gland, urethra, and penis. The
penis, testes, and scrotum are referred to as ex-
ternal genitalia.

a. The Scrotum, the Testes, and the Epididymis.
There are two testes, one on each side of the sep-
tum of the scrotum. A testis is an oval-shaped
gland, about 114 to 2 inches in length, which pro-
duces the male germ cells, spermatozoa (or
sperm), and the male hormone, testosterone
Sperm are produced in great numbers, starting at
the age of puberty. Although microscopic in size,
each sperm has a head, which contains the cell
nucleus, and an elongated tail for movement.

CcT

A

Figure 2-84. Male urogenital system.
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Sperm travels from the testis to the tightly coiled
tube, the epididymis. A continuation of the epidi-
dymis is the ductus deferens (or vas deferens)
(fig. 2-35).

b. The Ductus Deferens. This duct carries
sperm from the scrotum to the pelvic cavity. As
the duct leaves the scrotum, it passes through the
inguinal canal into the pelvic cavity as part of the
spermatic cord. Spermatic cords, one in each
groin, are supporting structures. Each ductus de-
ferens curves around the bladder and delivers the

sperm to one of two storage pouches, called the
seminal vesicles.

¢. The Seminal Vesicles and Ejaculatory Ducts.
The seminal vesicles are located behind the blad-
der. During the storage of sperm in these vesicles,
secretions are added to them to keep them alive
and motile. The secretions and the sperm form the
seminal fluid, or semen. Ejaculatory ducts carry
the seminal fluid from the seminal vesicles,
through the prostate gland, to the urethra.

d. The Prostate Gland. This gland is located
around the urethra at the neck of the bladder (fig.
2-35). Prostatic secretions are added to the sem-
inal fluid to protect it from urethral secretions
and female vaginal secretions. When the prostate
gland becomes enlarged (hypertrophied), it can
seriously constrict the urethra. The size and con-
sistency of the prostate gland is determined by
the doctor by means of a rectal examination.
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e. The Urethra and the Penis. The urethra, a
passageway for seminal fluid and for urine, has
its longest segment in the penis. Several glands
add secretions to the urethra, the largest being
two bulbo-urethral (or Cowper’s) glands (fig.
2-35). The terminal opening of the urethra is in
the glans penis, which is surrounded by a retract-
able fold of skin called the foreskin, or prepuce.
Surgical removal of the foreskin is circumcision,
which is performed to reduce the possibility of an
abnormal constriction of the glans, called phimo-
sis, or to reduce the possibility of irritation from
secretions that accumulate under the foreskin.
The penis has spongy tissues which become dis-
tended from a greatly increased blood supply dur-
ing penile erection.

2-86. The Female Reproductive System

The major parts of the female reproductive sys-
tem (fig. 2-36) are the ovaries; fallopian tubes;
uterus; vagina; and the external genitalia, the
vulva. The supportive structures for the internal
reproductive organs are a complicated arrange-
ment of pelvic ligaments, which are formed in
part, from folds of peritoneum that line the ab-
domino-pelvic cavity.

a. The Ovaries. These are described as two al-
mond-shaped glands (fig. 2-37), one on either side
of the abdomino-pelvic cavity. They produce fe-
male germ cells, ova, and female hormones, estro-
gen and progesterone. These hormones maintain
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Figure 2-85. Diagram of male reproductive system.
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the normal menstrual cycle An ovum is expelled
from the surface of an ovary in a process called
ovulation, which occurs about halfway between
each menstrual period. An expelled ovum is picked
up by the free end of a fallopian tube for trans-
portation to the uterus.

b. Fallopian Tubes. There are two fallopian
tubes (oviducts) each curving outward from the
upper part of the uterus. About four inches in
length, each tube has a free end which curves
around, but is not attached to, an ovary. The
fringed surface of the free end of the fallopian
tube carries an expelled ovum into the tube, and

the ovum moves slowly on its way to the uterus. If
fertilization takes place, it normally occurs as the
ovum moves through a tube. The male germ cell,
the sperm, must therefore travel up the female
reproductive tract in order to unite with the fe-
male germ cell, the ovum. Of the millions of sperm
produced, only one must unite with one ovum for
fertilization to occur.

¢. The Uterus. The uterus, shaped somewhat
like a pear, is suspended in the pelvic cavity, sup-
ported between the bladder and the rectum by its
system of eight ligaments. The normal position of
the body of the uterus is anteflexion (bent for-

Figure 2-36. Female urogenital system.




ward over the bladder) (fig. 2-36). The uterus is
about three inches long and three inches thick at
its widest part. It has a thick wall of smooth
muscle and a relatively small inner cavity. During
pregnancy, it can increase about 20 times in size.
The upper dome-shaped portion of the uterus is
the fundus, the main part is the body, and the
lower neck portion is the cervix (fig. 2-37). The
cervix is a canal opening into the vagina. The
inner lining of the uterus, the endometrium, un-
dergoes periodic changes during the regular men-
strual cycle, to make the uterus ready to receive a
fertilized ovum. If the ovum is not fertilized, the
endometrium gets a message from hormone influ-
ences and sheds its surface cells and built-up se-
cretions. Some of the extra blood supply, the sur-
face cells, and uterine secretions are eliminated as
menstrual flow.

d. The Vagina. This muscular canal extends
from the cervix of the uterus to the vaginal open-
ing in the vestibule of the vulva. The vaginal
canal is capable of stretching widely and serves as
the birth canal. Part of the cervix protrudes into
the uppermost portion of the vagina. An impor-
tant part of a female pelvic examination is the
physical examination of the visible surface of the
cervix and vagina, plus a laboratory examination
of cervical and vaginal secretions. A Pap (Papan-
icolaou) smear is made by obtaining these secre-
tions for laboratory examination.

e. The Vulva. The several structures that make
up the female external genitalia form the vulva.
These are the mons pubis, the labia, the clitoris,
and the vestibule. The labia, two parallel sets of
liplike tissues, are the labia majora, the larger
outer folds of tissue, and the labia minora, the
smaller inner folds. The clitoris is located at the
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upper meeting point of the labia majora and the
labia minora. Between the labia minora is the ves-
tibule, a shallow depression into which the ur-
ethra and the vagina open. The urethral opening
is above the vaginal opening. A series of glands,
which can become infected, open into the vesti-
bule, the largest being the Bartholin glands at the
vaginal opening.

2-87. Menstruation

In preparing to receive the ovum, the mucous lin-
ing (mucosa) of the uterus becomes soft and swol-
len and uterine blood vessels are dilated. If the
ovum is not fertilized, the unneeded blood and
mucosa are expelled from the uterus through the
vagina. This process, called menstruation, begins
at puberty and is repeated, except when inter-
rupted by disease or pregnancy, about every 28
days until the age of 40 to 50 years.
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CHAPTER 3

DISEASE AND INJURY

Section |.

3-1. General

Health is a state of physical and mental well-
being in which the body is able to function fully,
with comfort and with the ability to renew and
restore itself. On the other hand, disease is any
departure from health; it is any disorder of a
body system that interferes with the normal oper-
ation of a body process. For the purposes of this
manual, disease (or sickness) will be defined as
any departure from health that is caused by path-
ogenic organisms or any other factor not involv-
ing an external physical force; injury (wound)
will be defined as any departure from health due
to an external physical force or environmental
condition.

3-2. Causes and Classification of Disease

a. Causes. The following broad groupings are
recognized causes of disease:

(1) Pathogenic. Pathogenic (disease-produc-
ing) organisms cause infectious diseases.

(2) Nutritional. Diseases caused by malnutri-
tion (improper or insufficient nutrition) are clas-
sified as deficiency diseases. These may be diseases
due to a lack of sufficient food or essential ele-
ments in the diet, or diseases due to the failure of
the body to use the nutrients available in the food.

(3) Degenerative. Generally speaking, degen-
eration (breaking down) of tissues and organs is
associated with old age disorders that are a part
of the normal wear and tear of the aging process.
However, degeneration may occur at any age as a
result of chronic infection or repeated injury
which leads to a loss of vitality or function. Ar-
thritis, for example, may result from aging, inju-
ries, or infections.

(4) Anomalies. These are abnormalities in
structure and functions of body organs which are
present at birth and result in less than perfect
normal body functions. Examples of these are
cleft (“hare’’) lip and congenital heart disease.

CAUSES AND CLASSIFICATION

(5) Neoplasms. Abnormal growths of cells
with no useful purposes are neoplasms (new
growths). Cancer and other types of tumors are
neoplasms, causing impaired functioning of af-
fected body parts.

b. Predisposing Causes. These are factors that
increase the probability of an individual becoming
ill.

(1) Age. Age can be both a direct cause of
disease, as in the senile degenerative process, or a
predisposing factor, as in the childhood diseases.

(2) Inadequate self-care. Improper food, poor
living conditions, and poor habits of personal hy-
giene make the body more susceptible to disease.

(3) Emotional factors. There is a close rela-
tionship between emotional upsets and physical
disturbances. True physical illness can develop
with emotional factors as a predisposing cause;
for example, peptic ulcer or asthma.

(4) Seusitivity reactions. Some individuals
are hypersensitive (allergic) to certain substances
and develop severe reactions if they contact or
take these substances into their bodies. Allergic
tendencies are considered to have hereditary fac-
tors.

¢. Classification. Diseases can be classified
according to their cause and according to their
duration and severity.

(1) Acute disease. A disease characterized by
a rapid onset and by rapid changes in its progress
and symptoms. (An acute disease is not necessar-
ily a serious disease. The common cold, for exam-
ple, is an acute disease that can be severe, moder-
ate, or mild.)

(2) Chronic disease. A continuous or recur-
rent persistence of a disease.

(8) Primary disease. A disease developing in-
dependently of any other disease.

(4) Secondary disease. A disease that devel-
ops as a result of a primary disease or as a result

3-1
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of an injury. In a secondary disease, the body may
have much less capacity to deal effectively with
additional impaired functions.

3-3. Classification of Injuries

Injuries and wounds are classified by type, loca-
tion, and causative agent. The extent of injury is
described as severe, moderate, slight, superficial
(involving surface tissue only), or deep (involv-
ing tissues below the subcutaneous layer). When
there is no break in the continuity of the skin or
mucous membrane, the injury is referred to as a
closed wound. When the skin or mucous mem-
brane is cut or penetrated, the injury is referred
to as an open wound.

a. Classification by Type.

(1) Abrasion. A wound in which outer layers
of the skin have been scraped off (fig. 3-1). An
abrasion results when a rough object is rubbed
forcibly along the skin.

(2) Contusion. A subcutaneous or deeper tis-
sue injury, commonly called a bruise, caused by
impact with a blunt object. Swelling and black
and blue discoloration (ecchymosis) occur as
blood leaks internally from injured capillaries.
The blood which collects in a pocket of tissues is a
hematoma.

(8) Strain. A tearing of a muscle or of a
tendon attachment of a muscle to a bone due to a
sudden and forceful stretching or overexertion in
lifting or carrying heavy weights.

(4) Sprain. An injury caused by overstretch-
ing or tearing ligaments around a joint due to a
sudden twisting or stretching of the joint beyond
its normal range of motion.

(5) Dislocation. This is the displacement of
the normal relationship of the bones forming a
joint (fig. 3-2).

(6) Fractures. A break in a bone. When there
is a communication from the broken bone to the
outside surface of the skin through a wound chan-
nel or by protrusion of a bone fragment, it is an
open fracture. When there is no communication to
the overlying skin, it is a closed fracture.

(7) Incision. A wound made by a sharp-
edged instrument such as a knife or razor blade.
The wound edges are smooth (fig. 3-1).

(8) Laceration. A wound that is irregular
and torn, with jagged edges (fig. 3-1). It is
usually caused by objects such as shell fragments,
broken glass, or splinters.

3-2
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Figure 8-1. Types of wounds.

(9) Penetrating wound. A wound in which a
foreign object enters but does not go through the
body. There will be a wound of entry but none of
exit.

(10) Perforating wound. A wound that goes
all the way through the body or organ. There will
be wounds both of entry and of exit.

(11) Puncture. A stab wound, caused by a
sharp, pointed object such as a nail, icepick, or
needle (fig. 3-1). The wounding agent may have
been withdrawn from the injured area but for-
eign bodies, including bacteria, that have been
carried deep into the tissues may remain.

(12) Rupture. A bursting or breakthrough of
a muscle or internal organ through its surround-
ing membrane. A rupture results from the appli-
cation of internal or external pressure. With a
rupture, there may be no injury to the skin or no
external evidence of a wound.

b. Classification by Location. Wounds are classi-
fied according to anatomical parts of the body as
head wounds (these are subdivided into skull,
face, and jaw wounds); chest wounds; abdominal
wounds; wounds of the extremities (arms or
legs) ; wounds of joints; and spinal and pelvic
wounds. The part of the body most severely in-
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Figure $-2. X-rays of (a) normal joint and (b) dislocated joint.

jured determines the primary classification of
multiple wounds.

¢. Classification by Causative Agent. The agent
responsible is especially important in diagnosis
and treatment because of some known factors in
the type of tissue damage that results from diff-
erent causative agents (fig. 3-3).

(1) Bullets. Bullet wounds may be penetrat-
ing or perforating. Wounds of entrance and exit
may be small unless the bullet hits a bone. Dam-
age to the surrounding tissue will depend on the
velocity of the missile.

(2) Missile fragments. Sharp, jagged pieces
of metal, wood, or glass of almost any size can
cause lacerated wounds with much tissue damage.
These fragments usually leave no wound of exit
(remain embedded in the tissue), so foreign bod-
ies will remain which must be surgically removed.

(3) Burn agents. Burn injuries may be
caused by thermal (heat) agents such as open
flames, steam, or hot gases; by contact with chem-
icals such as acids, alkalies, or hydrocarbon fuels

BULLET
WOUND

SHELL
FRAGMENT
WOUND

PENETRATING
WOUND

PERFORATING
WOUND

Figure 3-3. Causative agents and effects.



T™ 8-230

(such as gasoline); by electricity (lightning or
electric current); or by radiation from radioac-
tive materials and X-ray machines. The inhalation
of flames or hot gases may cause burns of the
respiratory tract that require priority treatment
because of obstruction to the airway.

(4) Blasts. Blasts (explosions) result in sud-
den, terrific changes in pressure causing rupture
of abdominal organs, injury to the lungs resulting
in edema and hemorrhage, or injury to the brain
(concussion). Frequently, there will be no open
wound from this type of agent.

(5) Kinetic energy. When a moving vehicle
stops suddenly, the passenger continues in motion.

Section Il.

3-4. Microorganisms

All things that exist in nature are classified into
three general groups—animal, vegetable, and
mineral. The animal and vegetable groups are liv-
ing and are therefore classed as organisms (any
living thing). Living plants and animals too small
to be seen singly except with the aid of a micro-
scope are microorganisms, Varying in size, shape,
and their effect on man, they become visible to the
naked eye only when they form colonies or
groups.

a. Classification. Microorganisms belonging to
the animal kingdom are called protozoa ; those be-
longing to the vegetable group are the bacteria,
fungi (yeasts and molds), the rickettsia, the spi-
rochetes, and the viruses. Protozoa cause such di-
seases as malaria and amoebic dysentery. Most
infectious diseases of man are caused by bacteria
or viruses.

b. Prevalence. Microorganisms are found al-
most everywhere; in the air, on uniforms, on the
hands, on the furniture, on the feet, on flies and
other insects, and on the floor. They are even
taken into the body with every breath and with
every mouthful of food. Fortunately, many of
these are nonpathogenic (not harmful) to man.
Moreover, natural body defenses protect to a cer-
tain extent against the harmful ones. As microor-
ganisms are constantly present even in the air
itself, complete absence of microorganisms on
items commonly used is impossible. The goal is to
have as few microorganisms present as possible
by using all known preventive measures against
infection and disease.
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Blows received from impact against the vehicle
interior cause many serious injuries to internal
organs, head, or chest. The sudden stop itself may
cause a so-called “whiplash” injury of the cervical
vertebrae if the head is suddenly snapped forward
and backward. The same kinetic injuries occur
when a body is flung against a wall or ground by
blast effect.

(6) Poison. Puncture wounds into which poi-
son has been introduced are a special complica-
tion. Examples are snake and insect bites.

(7) Environmental. Extremes of temperature
or humidity may cause injury such as heatstroke,
frostbite, and immersion foot.

PATHOGENIC ORGANISMS AFFECTING DISEASE AND INJURY

¢. Destruction. There are many methods of de-
stroying microorganisms, but some are more
effective than others. Washing with soap and
water or exposure to light, fresh air, heat, and
chemicals are effective only with some microor-
ganisms, not all. The only known methods that
assure complete destruction of microorganisms
are steam under pressure (autoclaving, the proce-
dure used by most hospitals), burning (flaming or
actual burning), and exposure to a gas such as
ethylene oxide. These three methods destroy even
resistant spores (microorganisms encased in a
hard outer shell) and leave an article sterile (ab-
solutely free of all microorganisms).

3-5. Classification of Pathogenic
Organisms

a. Bacteria. Bacteria are minute, one-celled or-
ganisms that may occur alone or in large groups
called colonies. Each bacterium is independent
and may live and reproduce by itself.

b. Viruses. Viruses are protein bodies which are
smaller than bacteria. They can multiply only in
the presence of living cells. They cause measles,
mumps, influenza, and certain other ailments.

¢c. Rickettsia. Rickettsia are organisms that are
larger than viruses but smaller than bacteria.
They are carried and spread chiefly by insects
such as mites and ticks and cause diseases such as
typhus and Rocky Mountain spotted fever.

d. Fungi. Fungi are simple plant organisms
which are larger than bacteria. They most often
attack the skin, including the hair and nails, caus-
ing such chronic infections as ringworm and ath-



lete’s foot. Infections caused by fungi are called
mycotic infections and can be serious when inter-
nal organs are invaded.

e. Worms. A few kinds of worms can live inside
the human body and cause disease. The medical
term for this general class of worms is helminth.
Hookworms and tapeworms are examples of hel-
minths that are common intestinal parasites.

f. Protozoa. Protozoa are one-celled animals, a
few of which cause illness in man. Important di-
seases caused by protozoa include systemic infec-
tions such as malaria and amebic dysentery and a
local infection such as trichomoniasis which af-
fects the external genitalia.

3-6. Classification of Bacteria

The identification of bacteria under the micro-
scope helps to confirm the diagnosis of many
infectious diseases. Bacteria can be classified and
described in terms of shape, oxygen requirements,
ability to cause disease, and ability to form
spores.

a. Classification by Shape. Significant bacteria
can be divided by their shape into three main
groups. These groups are the cocci, round or ball-
shaped bacteria; the bacilli, slender rod-shaped
bacteria; and the spirochetes, corkscrew-shaped
bacteria.

(1) Cocci. The cocci are characterized by for-
mation of pus (pyogenic bacteria). Primary mem-
bers of this group are staphylococci, streptococci,
and diplococci.

(a) Staphylococei group themselves in
grapelike clusters. They form thick, yellow or
white pus. They cause most boils, pyogenic infec-
tions of the fingers and hands, and “stitch ab-
scesses” in surgical wounds. They can always be
found on the normal skin and almost always in
the nasal passages.

(b) Streptococei arrange themselves in
chains or beadlike formations. They form a thin,
watery pus. Streptococci cause a type of infection
that tends to spread within body tissues to a
greater extent than infections caused by staphylo-
cocci. Common in the mouth and throat, they
cause systemic disease such as scarlet fever, as
well as extremely serious wound infections.

(¢) Diplococci arrange themselves in pairs.
They cause such infections as gonorrhea and men-
ingococci menigitis.

(2) Bacilli. Bacilli are characterized by vari-

™ 8-230

ations in their rod shape from straight to irregu-
lar curved and branched shapes. Some bacilli
form spores within themselves which may alter
their appearance to a bottle or drumstick shape.

(a) Escherichia coli belong to a group of
true rod-shaped bacilli which normally live in the
human intestinal tract. This bacillus is found in
the intestinal tract and on the skin of the perineal
area. When introduced into wounds, it produces
infection characterized by light brown pus with a
fecal odor.

(b) Clostridium tetani belong to the rod-
shaped spore formers that appear drumstick
shaped while they contain the spores. The spore of
clostridium tetani finds conditions favorable for
changing back to its original form when intro-
duced into wounds. Tetanus (lockjaw) is caused
either by the introduction of clostridium tetani or
by the introduction of its spores.

(¢) Corynebacterium diphtheria are
usually short, thick rods in palisade (picket
fence) arrangement. They cause diphtheria and
are spread by nasal or oral droplets from infected
persons, as well as by direct contact.

(8) Spirochetes. The spirochetes are charac-
terized by their corkscrew shape and their ability
to move or twist. Treponema pallidum causes sy-
phillis, a communicable disease, usually venereal.
The source of infection is contact with lesions of
the infected person or, rarely, with moist infected
body secretions.

b. Classification by Oxygen Requirements. Bac-
teria are divided into two classes, depending on
their ability to live in the presence of free oxygen.

(1) Aerobic bacteria grow only in the pres-
ence of free air or oxygen. Most species of strep-
tococei and staphylococei are aerobic.

(2) Anaerobic bacteria cannot live in the
presence of free air or oxygen. Clostridium tetani
and clostridium welchii (causing gas gangrene)
are anaerobic and are found in street dirt and
manured farmland. This is important in the pro-
phylactic and definitive treatment of all traumatic
wounds. These organisms may penetrate any
deeply contused, lacerated, or punctured wound.
If the blood supply and, therefore, the oxygen
supply of these tissues is defective, serious infec-
tion will occur.

¢. Classification by Ability to Cause Disease.
Not all bacteria are harmful. Many species of bac-
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teria in the soil and the air do not ordinarily
cause disease in human beings. In addition, there
are bacteria which are harmful to animals but not
to man. In this manual, organisms that are re-
ferred to as nonpathogenic are those which
usually do not cause disease in human beings.

d. Classification by Spore Formation. Some bac-
teria can form spores. In the spore state, the bac-
teria has produced a wall around its cell which is
very resistant to heat and requires prolonged ex-
posure to high temperature and moisture or gas
for destruction. The spore forms must be killed in
any method used for surgical sterilization, for
they can become active bacteria capable of caus-
ing severe infections. The most dangerous spore
formers are the tetanus bacilli and the bacilli that
cause gas gangrene,

3-7. Distribution of Bacteria

a. Since bacteria are known to be present in air,
water, food; on manmade objects or normally
clean skin; and in the mouth, throat, and intes-
tines of healthy human beings, the possible
sources of disease and wound infection are almost
countless, Pathogenic organisms responsible for
diseases other than wound infections are usually
inhaled or swallowed. Pathogenic organisms re-
sponsible for wound infections are usually intro-
duced through a break in the continuity of the
skin.

b. Bacteria flourish in moist surroundings at
temperatures near that of the human body. Under
less favorable conditions they may continue to
exist, without multiplying, for a long time.
Usually, all but spore-forming bacteria are even-
tually destroyed by exposure to sunlight or by
drying.

Section I,

3-9. Inflammation

Inflammation is the local reaction of the body to
irritation or injury. It occurs in tissue that is
injured but not destroyed. It is a defensive and
protective effort by the body to isolate and elimi-
nate the injuring agent and to repair the injury.
A certain degree of inflammation takes place fol-
lowing any type of injury, including a wound
made under aseptic conditions by a surgeon.

a. Causes. Inflammation can be caused by physi-
cal, chemical, or bacterial injuring agents.

3-6

3-8. The Body’s Defenses Against
Pathogenic Organisms

The body has four lines of defense to combat bac-
teria. In the healthy body, these defenses show a
remarkable ability to fight off bacteria and to
withstand their effects. However, such factors as
injury, exposure, fatigue, and malnutrition lower
the body’s defenses.

a. The first line of defense, the skin, protects
the body’s surfaces. It acts like a wall to keep out
most bacteria. Bacteria that enter the nose and
mouth find another barrier, the mucous membrane
that lines the respiratory and digestive systems.
Some cells of the membrane secrete mucus which
entangles bacteria, while others have cilia which
sweep bacteria out of the body.

b. The second line of defense is formed by the
white blood cells (wbc) or phagocytes. They en-
gulf and destroy bacteria that pass through the
first line of defense. This function of white cells,
called phagocytosis, is described in paragraph
2-41.

¢. The third line of defense is immunity. Pre-
vious encounters of the body with bacteria will
produce a specific resistance or immunity to those
particular organisms. This acquired immunity is
associated with the formation of antibodies by the
body. These antibodies interfere with bacterial in-
vasion in several ways. They may neutralize bac-
terial toxins, kill the bacteria, make the bacteria
more susceptible to attack by white blood cells, or
cause the bacteria to clot into little clumps which
the white cells can destroy easily.

d. The fourth line of defense is the lymphatic
system. Lymph cleans tissues, then flows through
vessels into lymph nodes. The nodes act as filters
for removal of bacteria.

BODY REACTIONS TO DISEASE AND INJURY

b. Signs. The signs of inflammation are redness,
heat, swelling, pain, and disturbance of function.
These five signs are produced by reaction of blood
vessels and tissue in the injured area. When in-
jury occurs, the blood vessels dilate, thus increas-
ing the supply of blood to the injured area. The
blood is warm and red, producing the first two
signs, redness and heat. As the blood vessels di-
late, their walls leak and blood serum escapes into
the tissues. This results in swelling. Pressure of
the swelling on nerve endings causes pain. Dis-
turbance of function can result from the pain or



Figure 8-4. Tissue changes in inflammation illustrating
phagocytic action of wbe.

from interference by the swelling. While changes
in blood vessels are producing the cardinal symp-
toms of inflammation, the body is reacting to the
injury in another way. White cells leave the di-
lated blood vessels and move through the tissue
fluids to the site of injury (fig. 3—-4). The cells
make a wall around the area to seal off the inju-
rious agent. Within this area the white cells work
as scavengers (phagocytes), ingesting small parti-
cles of foreign matter, dead tissues, or bacteria if
present. As the source of injury is overcome or
expelled, tissues return to normal. White cells dis-
perse. Blood vessels return to normal size. Fluids
flow away through the lymphatics. If tissue has
been destroyed, it is replaced by scar tissue. Thus,
the dilation of blood vessels and the mobilization
of white cells against the injuring agent are the
two basic reactions in the inflammatory process.

3-10. Hedaling

Healing is a process related to inflammation, for
both are started by tissue injury. It would be ideal
if the body could heal itself by replacing all dam-
aged tissues with an exact counterpart; then, an
eye would be replaced with a new eye and a tooth
with a new tooth. But very few tissues are re-
placed in kind. Examples of tissues which may
replace themselves are liver tissue, kidney tubules,
and connective tissue. Bone — which is one kind
of connective tissue — may replace itself if bro-
ken; that is, the broken bone is repaired by the
formation of new bony tissue. Healing in most
tissues is, however, a process of replacement; the
destroyed tissue is replaced by scar tissue (fibrous
type of connective tissue). If brain cells are de-
stroyed, they are replaced by connective tissue. If
the heart muscle is injured, the damaged fibers
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Figure 8-5. Healing by primary union.

are replaced by connective tissue. When a tooth is
pulled or an eye is lost, the sockets are filled with
connective tissue. Hence, replacement by scar tis-
sue is the usual order in healing. The healing
process takes place in one of two ways — by pri-
mary union or by granulation.

a. Primary Union. A clean incised wound with
minimal tissue destruction will heal with very lit-
tle scar formation. Properly placed sutures
(stitches) hold the walls of the wound together,
while fiber-forming cells carry repair fibers from
one wall to another, binding them together. When
the process is completed, the walls are held and
healed by a thin scar of fibrous connective tissue.
Epithelium grows out from the cut edges of the
skin to cover the scar. The hairline appearance of
the incision is evidence of healing by primary
union (fig. 3-5).

b. Granulation. When wound edges are left open
because of neglect, infection, or excessive loss of
tissue, healing takes place by granulation. Granu-
lation tissue is red, soft, and bleeds easily. It is
formed of capillaries and fiber cells which grad-
ually cover the walls and base of the wound.
Granulation tissue eventually becomes connective
tissue and gradually fills the wound. As the skin
surface is covered by epithelium, complete healing
takes place. A wound that heals by granulation
takes a long time and results in a relatively large
scar (fig. 3-6).

3-11. Infections

a. General. Infection is the entry and develop-
ment or multiplication of an infectious agent in

3-7



T™M 8-230

Figure 3—6. Healing by granulation.

the body. The agent can be any pathogenic organ-
ism. Factors that contribute to the ability of the
infectious agent to produce infectious disease in-
clude the number and kind of invading organisms,
the ability of the body to resist infection, and the
virulence of the infecting organisms. Virulence is
the ability of pathogenic organisms to overcome,
at least temporarily, the defensive reactions of the
body (phagocytosis, immunity, and lymphatic in-
volvement) which are all mobilized when infection
occurs. Virulent organisms have the ability to
multiply rapidly within body tissues and to form
toxins (poisonous waste products). Pathogenic or-
ganisms produce different kinds of toxins; some
toxins destroy tissue cells, some dissolve blood
cells (hemolysis), and some are absorbed rapidly
into the blood to cause toxemia, a generalized sys-
temic reaction to infection.

b. Acute Local Infection.

(1) In an acute local infection, the five signs
of inflammation are usually intensified. In addi-
tion, pus usually forms (suppuration). In the
process, white cells attempt to wall off and localize
the accumulating toxic material. A walled-off
accumulation of pus is an abscess, which may
occur in any part of the body. The condition that
results when pus spreads into subcutaneous tissue
surrounding an abscess is cellulitis.

(2) A common skin abscess such as a furun-
cle (boil) is an example of a localized infection
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Figure 83-?. Danger area of the face.

caused by staphylococci. The lesion begins as a
pustule (a blister containing pus). As the pustule
enlarges, the skin becomes reddened, tense, and
shiny. Usually the furuncle comes to a head rap-
idly and ruptures spontaneously, discharging pus.
Furuncles may be single or multiple but tend to
occur in crops. They may occur anywhere on the
skin, particularly on the extremities, buttocks,
back of the neck, axillae, and face. Furuncles on
or about the nose, upper lip, or beneath the eyes
may endanger life by extension along the veins of
the face which drain into the venous sinuses of
the brain. This is the danger area of the face (fig.
3-T) since a spread of infectious material into the
brain can cause encephalitis (inflammation of
brain tissue).

¢. Signs and Symptoms of Systemic Infection.
As infection spreads beyond a local area, the char-
acteristic signs of systemic infection appear:
fever, increased pulse and respiratory rates, head-
ache, malaise (vague general body discomfort),
and oftentimes chills. Fever and an increased
white blood count (leucocytosis) are considered
favorable signs that the internal body defenses
are fighting back at the invading organisms. How-
ever, general systemic signs are indications that
toxemia has caused severe disturbances in many




body organs and systems. Infections in an extrem-
ity that spread from an initial infected area cause
signs indicating involvement of lymph channels
and adjacent lymph nodes. Red streaks radiating
from an infected area are signs of lymphangitis
(inflammation of lymph channels), while swollen,
tender glands in the neck, armpit, or groin when
the head, arm, or leg, respectively, is involved are
signs of lymphadenitis (inflammation of the
lymph glands).

3-12. General Therapeutic Measures in
Acute Inflammation and Infections

The general therapeutic measures used in treating
acute inflammation and infection are based on the
need to (1) assist the body to mobilize its natural
internal defenses, (2) relieve pain, (3) promote
healing, (4) prevent complications, and (5) con-
trol the spread of infectious organisms when pres-
ent. The general measures used are rest, eleva-
tion of an involved extremity, use of heat or cold,
drug therapy, promotion of elimination of waste
products, and aseptic procedures to prevent and
control the spread of infection.

a. Rest. Rest allows all the body’s defensive ef-
fort to be directed toward healing and combating
infection. This can hasten the defensive process of
walling off an infected area, which will prevent
the body from absorbing too much toxin. Rest also
reduces movement of an inflamed and painful

part.

b. Elevation. Elevation of an inflamed extrem-
ity permits the force of gravity to drain swollen
tissue spaces and blood vessels. The degree of ele-
vation needed to promote tissue drainage of an
extremity is above the heart level. To provide this
degree of elevation for the arm, the hand and
elbow must be higher than the shoulder; for the
leg, the foot and knee must be higher than the
hip. A patient for whom rest and elevation of an
arm or a leg is ordered must, therefore, usually be
confined to bed with the involved extremity ele-
vated along its entire length on properly placed
pillow supports.

¢. Heat or Cold.

(1) Effect of heat. Heat applied to the body
dilates the capillaries and increases blood flow.
The improved blood supply increases the number
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of white cells in the area to combat pathogenic
organisms and aid the formation and localization
of pus. Heat is never applied, however, in undi-
agnosed abdominal inflammatory conditions—if
the inflammation is due to an inflamed appendix,
the application of heat could contribute to a rup-
tured appendix and peritonitis.

(2) Effect of cold. Cold causes the blood ves-
sels to constrict and also tends to reduce edema. It
reduces the pain of inflammation because it re-
duces the sensitivity of nerve endings in the skin.
When applied immediately after an injury, it pre-
vents or relieves swelling.

d. Drug Therapy. The type of drug to be used in
combating inflammation and infection is deter-
mined by the medical officer when the infecting
organism is identified. Cultures, smears, or the
development of particular signs or symptoms help
in this identification. In addition to anti-infective
or anti-inflammatory drugs, analgesic drugs to re-
lieve pain and to insure rest are often indicated.

e. Promotion of Elimination. Toxic materials
are eliminated largely by the kidneys. A daily uri-
nary output of at least 1000 ml. is necessary. An
increased fluid intake (4000 ml. or more) helps
dilute toxins and protect the kidneys. Increased
fluid intake also helps bowel elimination.

f. Aseptic Procedures. Asepsis means freedom
from disease-producing microorganisms. The pro-
cedures used to accomplish this are classified as
medical asepsis and surgical asepsis.

(1) Medical asepsis. All of the procedures

- used that make it possible to care for patients

while preventing and controlling the spread of
infectious organisms. They include hand washing,
disposing of infectious wastes, disinfecting and
sanitizing (cleaning) articles after use, and isolat-
ing patients with communicable infectious condi-
tions to reduce their contact with other individu-
als. Medical asepsis reduces the transmission of
pathogenic organisms from one person to another.

(2) Surgical asepsis. All of the procedures
used to sterilize and to keep sterile any object or
article that is to be introduced into a wound or
that is to penetrate the skin or mucous membrane.
Surgical asepsis prevents the introduction of
pathogenic organisms into body tissues.
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CHAPTER 4
PHARMACOLOGY AND DRUG ADMINISTRATION

Section |I.

4-1. General

Safe and effective administration of drugs is an
essential part of patient care. The medical special-
ist in carrying out his duty assignment may be
required to administer prescribed drugs; for this
exacting duty he must have preparation and su-
pervised experience both in a classroom setting
and in a clinical area (hospital ward and dispen-
sary). Since administration of drugs is an
accepted function of a professional nurse, it is
customary that instruction and supervised experi-
ence in drug administration be conducted by a
nurse officer in AMEDD training and medical
treatment facilities. The medical specialist who
has demonstrated his competence to administer
drugs performs this duty only in accordance with
written local policy directives.

4-2. Definitions

a. Pharmacology. This is the science of drugs,
especially the actions of drugs on the body, includ-
ing materia medica and therapeutics. No drug can
introduce a new action in the body; all that any
drug can do is modify actions which are already
there. Drugs can either increase or decrease the
actions or functions of cells.

b. Materia Medica. This is the branch of medi-
cal science which deals with the source, proper-
ties, preparation, and doses of drugs.

¢. Therapeutics. This subject deals with the
actions of drugs in the treatment of disease.

d. Drug. A drug is any substance, or mixture of
substances, used in the treatment, prevention, or
diagnosis of disease. The terms drug and medica-
tion can be used interchangeably.

e. Poison. A poison is a substance which when
absorbed or ingested into the body may alter phy-
siology to a mild or a critical extent by damaging
body tissues or cells.

f. Toxicology. This is the study of poisons and
their actions, the treatment of poisoning, and the
use of antidotes.

INTRODUCTION TO PHARMACOLOGY

9. Pharmacy. This is the art and science of
preparing and dispensing drugs for medical pur-
poses. Pharmaceutical is the adjective which
means “pertaining to pharmacy.”

h. USP. The United States Pharmacopeia is an
official reference on the source, preparation, po-
tency, and doses of commonly used and valuable
drugs.

i. NF. The National Formulary is an official
companion reference to the USP. It contains
many commonly used drugs and preparations not
included in the USP. It designates their sources,
methods of preparation, standards of purity, and
dosage.

j. Official Drug or Preparation. An official drug
or preparation is one that is listed in the USP or
NF.

k. ND. This abbreviation refers to New Drugs.
It is a book published annually by the American
Medical Association giving the characteristics and
doses of newly developed drugs that have not yet
been admitted to the USP or NF.

l. PDR. This abbreviation refers to Physician’s
Desk Reference, published yearly by a private
company. Drug manufacturers cooperate in the
preparation of this book, and major products of
the companies are listed. Current copies of the
PDR are often available in a hospital ward.

4-3. Drug Legislation

State and Federal legislation provide for the en-
forcement of drug standards to protect the public
from fraud or from exposure to unsafe or unrelia-
ble drug preparations. Three Federal laws cover-
ing drugs are the Food, Drug, and Cosmetic Act
(FDCA), the Harrison Narcotic Act, and the
Drug Abuse Control Act.

a. The Food, Drug, and Cosmetic Act. The
FDCA provides broad coverage on the manufac-
ture and distribution of drugs in interstate com-
merce to prevent false and misleading statements
and to provide for controlled dispensing of drugs
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considered unsafe for self-medication. Amend-
ments to the FDCA require that drug prepara-
tions be labeled and that all habit-forming and
potentially toxic drugs have on the label this
statement: “CAUTION: Federal law prohibits
dispensing without prescription.”

b. The Harrison Narcotic Act. This act is the
Federal narcotic control law which regulates the
importation, manufacture, prescription, sale, and
use of drugs defined as narcotics and of specified
drugs defined as addiction forming. All products,
natural and synthetic, of opium and cocaine are
covered except for some specific exemptions. The
law provides for distribution of controlled drugs
through medical channels and for legal medical
use only. Everyone handling the drugs specified in
the law is accountable for their use. Careful and
accurate records must be maintained, subject to
Federal inspection and, except as specified in the
law, the possession of narcotics is a Federal
crime.

¢. The Drug Abuse Control Act. The Drug
Abuse Control Act governs the distribution and
control of barbiturates, amphetamines, and habit-
forming drugs. Drugs which have a potential of
abuse because they produce a depressant, stimu-
lating, or hallucinogenic effect on the central
nervous system also come under this law.

4-4. Drug Nomenclature

Three name classifications of drugs are the chemi-
cal-scientific name, the generic name, and the
brand or trade name.

a. Chemical-Scientific Name. This name specifi-
cally identifies the compound and is useful to a
few technically trained personnel.

b. Generic Name. The generic or official name
of a drug is assigned by the producer of the drug
in collaboration with the Food and Drug Adminis-
tration and Council on Drugs of the American
Medical Association. The generic name may be
used by any interested party and is usually the
name found in the USP and NF. The generic list-
ing is usually used in the Federal Supply Catalog
and in AMEDD pharmacies. A generic drug name
is not capitalized ; for example, aluminum hydrox-
ide.

¢. Brand or Trade Name. Trade names are
copyrighted terms selected by a manufacturer to
designate a particular product. Copyright laws
prevent any other person from using the name,
and other laws prevent pharmacists from substi-
tuting chemically identical products for the trade
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name article. When there are no longer any legal
restrictions on the use of a brand name, the most
widely accepted and familiar name may become
the official or generic name. Aspirin is an example
—in 1963, this drug, previously listed as acetylsal-
icylic acid, officially became aspirin, USP.

4-5. Sources of Drugs

There are five main sources from which drugs are
obtained—

a. Mineral. Many mineral substances found in
nature are used in drugs. Examples: iodine, zinc
oxide, and magnesium sulfate (epsom salt).

b. Plant. Certain drugs are derived from vege-
tables and plants. Examples: digitalis, morphine,
and senna pod extract.

¢. Animal. The organs, tissues, and body fluids
of animals (including man) are the source of
some drugs. Examples: hormones, antitoxic ser-
ums, and gamma globulin from human blood.

d. Synthesis. Synthesis is the artificial building
up of a chemical compound by the union of its
elements. Drugs such as epinephrine that were
once available only from natural sources can now
be artificially reproduced through synthesis.
Other drugs such as the sulfonamides were origi-
nally created through synthesis.

e. Microorganisms. Chemical substances pro-
duced by microorganisms such as fungi and bac-
teria are also sources of drugs. Examples: penicil-
lin, tetracycline, and vaccines.

4-6. Types of Drug Preparations
(fig. 4-1)

Drugs are compounded into various types of prep-
arations, depending upon each drug’s physical
characteristics, the purpose for which intended,
and the method by which it is to be administered.
Some drugs are prepared in more than one form
8o they may be administered several ways. To
give them bulk or form, drugs may be mixed with
other substances which have no action or medici-
nal value. These substances are called vehicles.
For a drug in aqueous solution, water is the vehi-
cle; for a drug in an ointment, fatty substances
such as petrolatum or lanolin are used as the vehi-
cle. Drugs or mixtures of drugs that are divided
into definite doses are dosage forms. Examples of
dosage forms are capsules, tablets, ampules, and
cartridge units. Some dosage forms prepared for
oral administration are enteric coated with a spe-
cial coating that resists the action of the stomach
juices but dissolves in the intestine. This helps



prevent nausea, irritation of the stomach lining,
or destruction of the drug. Scored tablets are
marked with an indented line across the surface
so that they can be broken in half, if half a tablet
is the dose required. Drugs prepared with flavored
coatings or in flavored vehicles are exceptionally
hazardous to children if left where they have
access to them. All drugs dispensed from an
AMEDD pharmacy bear labels stating, “CAU-
TION: Keep out of reach of children.”

a. Solid Preparations.

(1) Capsule. A drug placed in a gelatin con-
tainer.

(2) Tablet. A drug compressed or molded
into a flat disk or other shape.

(3) Pill. A powdered drug molded into a
sphere. The word “pill” as a general term used
for tablets is a misuse of the word.

(4) Troche. A drug preparation in a flat disk
which is to be held in the mouth until dissolved.

(5) Suppository. A drug which is molded into
shape for insertion into a body opening other than
the mouth. Its vehicle, such as cocoa butter, melts
at body temperature and the drug is released.

(6) Ointment. A drug suspended in a semi-
solid base such as petrolatum.

(7) Powder. A drug which is ground up and
used in powder form.

b. Fluid Preparations.

(1) Fluid extract. A concentrated fluid prep-
aration. Fluid extracts are 100-percent strength
(1 ml. of the preparation contains 1 Gm. of the
crude drug).

(2) Tincture. An alcoholic solution of a drug.
Tinctures of potent vegetable drugs are 10 per-
cent in strength; of less potent drugs, 20 percent
in strength.

3 . B _a
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Figure 4-1. Solid preparation of drugs.
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(3) Elixir. A solution containing water, alco-
hol, sugar, and flavoring substances, in which one
or more drugs may be dissolved.

(4) Spirit. An aleoholic or hydroalcoholic sol-
ution of a volatile drug.

c. Abbreviations. Abbreviations commonly used
in prescriptions, written orders, and on labels of
drug containers are given below. The abbreviation
and its meaning must be learned; the derivation is
necessary only to show the connection with the
abbreviation. Most are Latin words or phrases
which are abbreviated as shown in tables 4-1,
4-2, and 4-3.

4-7. Prescriptions

a. Definition. A prescription is an order written
by a physician or a dentist to a pharmacist, di-
recting him to supply a patient named in the pre-
scription with the quantities of drugs specified.

Table 4-1. Abbreviations Used in Dosage and Directions

Abbreviation Derivation Meaning
B8 ... ana. ... oooo.... of each
ad._ ... ..._. ad___....._... up to
adlib._.._____ ad libitum.____._. as much as desired
b . bis..........._.. twice
C oo e e centigrade
Co . cum...__._..... with
o oo emmmemcaaon cubic centimeter
caps......_... capsula._...._._. capsule
Gm._...___._.. gram._...._.___.. gram, grams
[ S granum, grana._._ grain, grains
gtt. ... gutta___________ drop, drops
(th) ... hypodermic. . under the skin
IM. ... intramuscular
IV . .. .-.... intravenous
Koo kilogram___.___. thousand grams
. liter. . .......... liter
Lb,lb_.___._. libra_____..._... pound
ml._._.__._._.__ milliliter......_._ thousandth of a liter
ocul.......... oculus.._........ theeye
ode..._._...... oculo dextro. _... in right eye
[+ X T oculo sinistro_ ... in left eye
OMlecoooooo oculus uterque... in each eye
POieecocece-.. peros........... by mouth
Q8evee-------- quantum sufficit_. a sufficient quantity
B ... recipe........_.. take
- T, sine..__._..._... without
s.c.,subcut._.. subcutem.._____ subcutaneous
Sig ... ........ signa.....__..___ label, let it be labeled
8.0.8_ - ....... siopussit...___. if necessary
BS. o ioeooo.. semis. .. _.__..._. one-half
tab. . ... tablet
tsp. ... ... teaspoon...._... teaspoonful
thsp.......... tablespoon....... tablespoonful
k. S drachma_....... dram
-, J uncia_ . .._._.... ounce
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Table 4-2. Abbreviations Indicaling Time of Administralion

Table 4-3. Abbreviations Indicating Hours of Adminisiration

Abbreviation Derivation Meaning Abbreviations Meaning
8.C.oeeo-.....__.. antecibos.... Dbefore meals qid............ 0800, 1200, 1600, 2000
bid._.....__.._. bis in die. . ... twice a day qQ2h._ ... _...._. 0600, 0800, 1000, 1200, etc.
ho ... hora. ... __... hour qQ3h___ .. ___..__ 0900, 1200, 1500, 1800, etc.
hs. ... _____.__. hora somni. .. at bedtime q4h . ... ... 0800, 1200, 1600, etc.
om..__._._..__.._. omni mane._._ each morning q.6h_._. . e 0600, 1200, etc.

[ D omni nocte_. . each night bid........_... 1000, 1600

PeCo e post cibos. ___ after meals tid. ... 1000, 1500, and 1800

038 28 « pro re nata_ .. when needed 8.Come .. 14 hour before meals: 0630, 1130, 1630
qd.__.___...._.. quaque die_ _ . every day (daily) pPC.. ... _... 0800, 1400, 1800

q.2h,q.8h,q.4h ______._____. every 2, 3, or 4 hours

q.i.d., or 4. i.d.___ quater in die.. four times a day NOTE

stat_ .. _.___. . statium. . __. at once This list contains examples of hours of adminis-
tid_ ... ter in die. . ._ .. three times a day tration of drugs when the instructions of the

Directions for use of the drugs are given by the
physician or dentist and written on the label by
the pharmacist. A prescription is a legal docu-
ment and must be signed by an individual author-
ized to write prescriptions. Prescription forms
must be dated, completely identify the patient,
and in the AMEDD, use the metric system.

b. Parts. A prescription consists of—
(1) Date on which it was written.

(2) Name of the patient and, in the military,
his ward or organization.

(8) The symbol B, an abbreviation of the
Latin word “Recipe” meaning “Take thou. . .”

Section Il.

4-8. Pharmaceutical Weights and Measures

a. Two systems of weighing and measuring
drugs are used. These are the metric system and
the apothecary system. The metric system is the
official system used by the Army. However, there
may be occasions when drugs are prescribed in
the apothecary system and a medical specialist
qualified to administer drugs must know how to
convert apothecary measurements to metric meas-
urements. Table 4—-4 lists metric doses with ap-
proximate apothecary equivalents. These equiva-
lents represent the quantities usually prescribed
under identical conditions in either the metric or
the apothecary systems of weights and measures.

b. Certain abbreviations are commonly used
and are shown in Table 4-4.

NOTE
The abbreviation for gram is Gm., with
the initial letter always capitalized. The
abbreviation for milligram is mg. and
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physician indicate only the number of doses to be
given each day. A local policy directive should be
consulted, since hours of administration of drugs
are customarily coordinated with local hospital
hours for meal service (“lights” out” at night,
ete.).

(4) Names and quantities of the drugs.
Names may be written in English or Latin;
amounts in the metric system. Army prescriptions
are written in English with amounts in the metric
system.

(5) Instructions to the pharmacist.

(6) Instructions to the patient. These should
always be written in English.

(7) The signature of the physician.

WEIGHTS, MEASURES, AND CALCULATION OF DRUG DOSES

for milliliter is ml. Milliliter is the pre-
ferred fractional measure of the liter;
formerly cubic centimeter or cc. was
used.

4-9. The Metric System

The metric system is used in measuring length,
volume, and weight. The meter is the basic or
fundamental unit of length, the liter is the unit of
volume or capacity, and the gram is the unit of
weight. Subdivisions and multiples of metric units
are based upon the decimal system, which means
that they are divided or multiplied by 10, 100, or
1000 parts.

a. Subdivisions. When added to meter, liter, and
gram, the prefixes below show that the basic
metric unit is to be subdivided.

(1) Milli- means 1/1000 of a unit (0.001).
Ezxamples: millimeter (length), milliliter (vol-
ume), and milligram (weight).

J




(2) Centi- means 1/100 of a unit (0.01).
Examples: Centimeter, centiliter, and centigram.

(3) Deci- means 1/10 of a unit (0.1). Ezam-
ples: decimeter, deciliter, and decigram.

b. Multiples. These are expressed by adding the

following prefixes to meter, liter, and gram:

(1) Kilo- means 1000 times a unit (kilometer,
kiloliter, and kilogram).

(2) Hecto- means 100 times a unit (hectome-
ter, hectoliter, and hectogram).

T™M 8-230

(8) Deka- means 10 times a unit (dekameter,
dekaliter, and dekagram).

c. Importance of the Decimal Point. The place-
ment of the decimal point in the metric system
indicates the decimal progression by tens,
hundreds, thousands, etc. In writing the frac-
tional part of a metric unit, a zero is placed be-
fore the decimal point to help prevent misreading
the decimal fraction, which could be very danger-
ous when working with drugs. Table 4-4 shows

Table 4—4. Metric Doses With Approximate Apothecary Equivalents

Liquid Measure Liquid Measure
Appr(l»’ximatc Metel Apm‘&xﬁm;w
Mecrie Eetaee e i
1,000ml. ... ... 1 quart dml. ... 45 minims
T50ml e eeeaaa 114 pints 2ml e 30 minims
500ml. ... .... 1 pint iImlo .. ... 15 minims
250ml. .. ... 8 fluid ounces 0.75ml. ... 12 minims
200ml. ... 7 fluid ounces 0.6ml. .. ... 10 minims
100ml. s 314 fluid ounces 0.5ml ... .- 8 minims
50ml. ... 134 fluid ounces 0.8ml ... ... 5 minims
80ml. . 1 fluid ounce 0.26ml_ ... ... 4 minims
5ml. . 4 fluid drams 0.2ml ... ... 3 minims
10ml. o aaa. 244 fluid drams 0.1ml_ ... 114 minims
8ml .. 2 fluid drams 0.06ml. ... i 1 minim
Sml. ... 114 fluid drams 0.05ml_ ... .. ...... 3 minim
4ml ... 1 fluid dram 0.08ml ... ..... 16 minim
Weight Weight
Approximate Approximate
Metric apot| Metrie apothecary
equivalents equivalents
80Gm. ... ... 1 ounce 30mg. .. ... 1/2 grain
15Gm. ... 4 drams 2bmg. ... 3/8 grain
10Gm. _ ... . 214 drams 20 Mg, - 1/8 grain
T1.5Gm._ ... 2 drams B " 1/4 grain
6Gm. ... .... 90 grains 12mg o eoo. 1/5 grain
S5GM. .. iiaeaa- 75 grains 10mg. e 1/6 grain
4Gm. ... 60 grains (1 dram) 38 11 S 1/8 grain
8Gm. ... 45 grains emg. .. 1/10 grain
2GmM. . 30 grains (14 dram) S M. .. 1/12 grain
1.5Gm. . ... 22 grains dmg. e 1/15 grain
1GmM. e 15 grains Smg. .. o- 1/20 grain
0.75Gm._ _ ... 12 grains 2R 1V S 1/30 grain
0.6Gm.___________ ... ___.__.... 10 grains 1.5mg. oo 1/40 grain
0.5Gm._ . ____ ... 734 grains 1.2mMg s 1/50 grain
0.4Gm_______________ ... 6 grains Img s 1/60 grain
0.3Gm____ ... 5 grains 0.8mg. . o aa-. 1/80 grain
0.25Gm. .. ... 4 grains 0.6mME o eeeaaan 1/100 grain
0.2Gm__ ... 3 grains 0.5mMg. e 1/120 grain
0.15Gm. ... eeo.- 214 grains 0.4mg. .. - 1/150 grain
0.12Gm_________ ... 2 grains 0.83mg. .. - 1/200 grain
0.1Gm. .. .- 114 grains 0.25 Mg e 1/250 grain
(LR ¥ SN 1Y grains 0.2 MEeoe et 1/300 grain
60mg. .. ... 1 grain 0.15 Mg oo e 1/400 grain
Omg. ... 3{ grain 0.12 Mg oo 1/500 grain
40mg. .. 3¢ grain 0.1mg. . eoo-. 1/600 grain
NOTE

A milliliter (ml.) is the approximate equivalent of a cubic centimeter (cc.)
The above approximate dose equivalents have been adopted by the latest Pharmacopeia, National Formulary,
and New Drugs, and these dose equivalents have the approval of the Federal Food and Drug Administration.

4-5
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that fractional parts of metric units are preceded
by zero.

4-10. Converting Between Units in the
Metric System

As a general rule, drug quantities less than 0.1
Gm. are expressed as milligrams; quantities more
than 0.1 Gm. are expressed as grams.

a. Grams to Milligrams. To convert grams to
milligrams, move the decimal point three places to
the right (multiply by 1000). Examples: 0.075
Gm. = 75 mg.; 0.25 Gm. = 250 mg.

b. Milligrams to Grams. To convert milligrams
to grams, move the decimal point 3 places to the
left (divide by 1000). Examples: 1000 mg. —= 1
Gm.; 5600 mg. = 0.5 Gm.

4-11. Converting Measurements From
Apothecary to Metric

On those occasions when an apothecary measure-
ment must be converted to a metric measurement
and there is no conversion table available for re-
ferral, it is essential to know how to convert the
necessary measurements by calculation.

a. To convert grains to milligrams, multiply
grains by 60 to obtain milligrams. Example : How
many milligrams in 14 grain of morphine
sulphate?

1/4 X 60= % = 15 Answer: 15 mg.

b. To convert fluid ounces to milliliters, multi-
ply by 30. Example: How many milliliters in 10
fluid ounces of water?

10 x 30 = 300 Answers: 300 ml.

c. To convert minims to milliliters, divide min-
ims by 15. Example: How many milliliters in 10
minims of solution?

.66
15/710.00 Answer: 0.66 ml.

4-12. Calculation of Doses From Tablets
or Capsules

If the dose to be given does not correspond with
the dose indicated on the drug container label, it
is necessary to calculate how many tablets or cap-
sules available will contain the required dose. The
rule to be used is—Divide the desired dose by the
dose on hand to determine the number of tablets
or capsules required.

a. Example 1. The order is written to give tet-
racycline hydrochloride 0.5 Gm. The label on the
drug container reads, “tetracycline hydrochloride
0.25 Gm.”

0.50

ﬁs‘= 2 Answer: Give 2 capsules, each containing

0.25 Gm.

b. Example 2. The order is written to give tet-
racycline hydrochloride 500 mg. The label on the
drug container reads, “tetracycline hydrochloride
0.25 Gm.” An additional step is needed in this
example; since the order is written in milligrams,
grams must be converted to milligrams.

Step 1: Convert grams to milligrams. 0.25 = 250 mg.

Step 2: _;g_;_ =2 Answer: Give 2 capsules, each

containing 0.256 Gm.

4-13. Calculation of Doses From Drugs in
Solution

Drugs for injection are usually dispensed as ste-
rile solutions in sealed, single-dose glass ampules
or in rubber-stoppered, multiple-dose vials. The
strength of the solution is written on the label of
the drug container; for example, “10 mg. per ml.”
The problem is to determine what quantity of the
solution available contains the dose of drug re-
quired. The rule to be used for this type of prob-
lem is: amount of drug is to finished selution as
the ratio of strength. The method for solving the
problem is by ratio and proportion.

a. Example 1. A solution of diphenhydramine
hydrochloride contains 10 mg. per ml. The dose to
be given is 6 mg.

Amount of drug : finished solution : : ratio of strength

Smg. : X ml : 10 mg. : 1 ml
5mg. : Xml : :10mg. : 1 ml
10X =56
X=_5=05ml
10

Answer: Give 0.5 ml. of solution, which contains 5 mg.
diphenhydramine hydrochloride.

b. Example 2. A solution of chlorpromazine hy-
drochloride contains 25 mg. per ml. The dose to be
given is 0.025 Gm.

Step 1. Change grams to milligrams — 0.0256 Gm. = 25 mg.

Step 2. Amount of drug: finished solution : : ratio of
strength
25m. : X ml : 126 mg. : 1 ml
26 X = 26

X =1ml

Answer: Give 1 ml. of solution which contains 25 mg. of
chlorpromazine hydrochloride.
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Section lll. ACTIONS AND CLASSIFICATIONS OF DRUGS

4-14. Actions of Drugs

Drugs act by increasing or decreasing the actions
or functions of body cells. Stimulation results in
increased cell activity. Depression results in de-
creased cell activity. Drugs which act at the site
of application on the skin or mucous membrane
have a local action. Drugs which act after absorp-
tion into the blood stream and distribution to all
parts of the body have a systemic action. It is
important to realize that some drugs applied ex-
ternally to the skin or mucous membrane (such as
nose drops containing phenylephrine) are ab-
sorbed and have both a local and a systemic
action; others, although taken internally (such as
aluminum hydroxide), have a local action because
they are not absorbed from the mucous membrane
of the gastrointestinal tract.

4-15. Major Classifications

Drugs are classified or grouped in several diff-
erent ways. One major classification is by thera-
peutic action; that is, by the action of drugs on
the body in the treatment of disease. Another
major classification of drugs is by the system of
the body on which they have their effect. These
two groupings are often combined, because drugs
seldom affect a single body organ or system.
Drugs can, and do, cause both desired effects and
undesirable side effects in one or more body or-
gans and body systems. Being aware that drugs
produce both desirable and undesirable actions is
essential to anyone who dispenses or administers
drugs.

4-16. Classification by Therapeutic Action

In this major classification, drugs are grouped
according to the effect they produce on the body to
bring about a desired therapeutic result (as in the
case of vasoconstrictors and diuretics), or accord-
ing to the effect they produce on the pathogenic
organism or the signs and symptoms of the dis-
ease (as in the case of fungicides, analgesics, and
antipyretics).

a. Analgesics. These drugs are used to relieve
pain without loss of consciousness. Aspirin is a
mild analgesic. For relief of severe pain, mor-
phine, an opium derivative, is the most valuable
analgesic.

b. Anesthetics. These drugs are used to produce
either a general or a local loss of sensation. An
example of a general anesthetic is ether, which on

inhalation, produces a loss of consciousness. An
example of a local anesthetic is procaine hydro-
chloride, which on injection by special technique,
produces local analgesia.

c. Antacids. Antacids are given to neutralize
excess acid in the stomach. An example of an an-
tacid is aluminum hydroxide.

d. Anthelmintics. These are drugs used to rid
the body of worms (helminths). An example is
piperazine citrate syrup.

e. Antiemetics. These are drugs used to relieve
nausea and vomiting. An example is promazine
hydrochloride.

f. Antibiotics. Drugs which inhibit the growth
of or destroy bacteria and other microorganisms.
An example is penicillin.

g. Sulfonamides. Drugs which inhibit the
growth of or destroy bacteria, particularly the
coccus form. One example is sulfisoxazole.

h. Antimalarials (Plasmodicides). Drugs which
prevent or cure malaria; for example, chloriquine
phosphate.

i. Anti-Inflammatories. These drugs suppress
local inflammatory reactions. An example is hy-
drocortisone ointment, 1 percent, used for some
eye inflammatory conditions (ophthalmia).

j. Antifungals. These are drugs which check the
growth of fungi. An example for external use
(local application) is fungicidal foot powder. A
recently developed antibiotic drug for oral admin-
istration in systemic treatment of fungus diseases
of the skin is griseofulvin.

k. Antihistamines. These are drugs which coun-
teract the effects of histamine. The release of ab-
normal amounts of histamine into body tissues is
associated with acute allergic and hypersensitivity
reactions. An example of an antihistamine is di-
phenhydramine hydrochloride.

l. Antiparasitics. Antiparasitics are used to
eliminate skin infestation with mites. Examples
for external use are gamma benzene hydrochlor-
ide ointment or lotion.

m. Antipyretics. These are drugs used to reduce
the temperature during a fever. (They do NOT
affect normal body temperature.) An example is
aspirin.

n. Antiseptics and Germicides.

(1) Antiseptics are chemical agents that in-
hibit the growth and development of microorgan-
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isms. They may be applied to living tissue. An
example is benzethonium chloride solution 1:1000.

(2) Germicides are chemical agents which
are capable of destroying organisms (not neces-
sarily spores). They may be applied both to living
tissue and to inanimate objects for purposes of
disinfection. An example is detergent iodine solu-
tion (iodophors).

o. Astringents. These are drugs which produce
shrinkage of the skin or mucous membrane and
cause a decrease in secretions. Astringents help to
protect tissue from irritating substances. An ex-
ample is zinc oxide ointment.

p. Cathartics. Cathartics are drugs which
quicken and increase evacuation of the bowels. A
laxative is a mild cathartic; a purgative is a
stronger or more drastic cathartic. Dosage is fre-
quently the determining factor in whether a
cathartic will have a laxative or a purgative
action. An example of a laxative is senna pod
extract tablets.

q. Counterirritants. These are drugs which
cause irritation of the skin, thus increasing circu-
lation and relieving inflammation in the struc-
tures beneath the skin. Liniments are counterirri-
tants. An example of a drug with counterirritant
action is methyl salicylate (oil of wintergreen).

7. Diuretics. These drugs are used to increase
the production of urine. An example is acetazo-
lamide.

8. Emollients and Protectives. These are drug
preparations used on the skin and mucous mem-
brane for a soothing effect.

(1) Emollients are fatty preparations that
soften the skin. An example is cold cream.

(2) Protectives are preparations that form a
film on the skin. An example is compound tincture
of benzoin.

t. Inhalants. These are drugs which are inhaled
and absorbed through the lungs. An example is
aromatic spirits of ammonia.

u. Sedatives, Tranquilizers, and Hypnotics.

(1) Sedatives are drugs which have a calm-
ing, quieting effect and, in large doses, induce
sleep. An example is phenobarbital.

(2) Tranquilizers are drugs that have a seda-

tive effect that is characterized by relief of neuro-
muscular tension and anxiety without producing

sleep. An example is chlorpromazine hydrochlor-
ide.

(8) Hynotics are drugs that induce sleep.
Many drugs that have a sedative effect in small
doses have a hypnotic effect when given in larger
doses; for example, phenobarbital.

v. Stimulants. Stimulants are drugs which
cause an increase in the activity of an organ or a
system. Caffeine, a central nervous system stimu-
lant, decreases drowsiness and fatigue. Digitalis,
a heart stimulant, strengthens heart muscle con-
traction.

w. Vasoconstrictors. These are drugs which
constrict the walls of blood vessels, particularly
peripheral vessels. Epinephrine is an example of a
powerful systemic vasoconstrictor.

4-17. Classification by Systemic Action

This major classification groups drugs according
to the body systems that they affect. They may be
applied directly to the system they are to affect
(as in the case of antacids that are administered
directly into the gastrointestinal tract to relieve a
condition in the digestive system), or they may be
administered via one system and affect another
(as in the case of a heart stimulant that is admin-
istered orally).

a. Skin and Mucous Membranes. The drugs,
usually applied locally, that affect the skin or
mucous membranes are antiseptics, local anesthet-
ics, counterirritants, antifungals, antiparasitics,
and local vasoconstrictors.

b. Gastrointestinal Tract. Antacids and cathar-
tics are among the drugs used to exert their main
action on the digestive system. Some drugs used
for specific gastrointestinal disorders act through
the autonomic nervous system and have a thera-
peutic effect by decreasing smooth muscle move-
ment and gastric acid secretion.

¢. Respiratory Tract. The drugs that affect res-
piration include inhalants, stimulants, expecto-
rants, and depressants.

d. Heart and Blood Vessels. Heart stimulants,
vasodilators, and vasoconstrictors are among the
drugs that affect this system.

e. Nervous System. Drugs classified as analge-
sics, anesthetics, narcotics, hypnotics, sedatives,
and tranquilizers act on the central nervous sys-
tem.
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Section IV. ADMINISTRATION OF DRUGS

4-18. General

Administration of drugs and medicines deals with
the various ways by which they are applied to the
body for local effect, or introduced into the body
for systemic or for general effect. Some drugs
may be used either way.

4-19. External Administration

Topical (external) application of a drug is usually
made for the local effect it will have on the skin or
mucous membrane of a circumscribed area. Some-
times such an application is made for its effect in
underlying tissues. The preparations most com-
monly used are—

a. Solutions. These are applied locally as anti-
septics, cleaning agents, astringents, vasoconstric-
tors, counterirritants, or emollients (soothing
agents). Solutions are also used as wet dressings,
mouthwashes, gargles, irrigations, and soaks.
Since solutions evaporate, the effect produced is
often temporary.

b. Ointments. These provide a means of apply-
ing drugs for a prolonged local effect. The drug is
mixed in a fatty material such as lard, petrola-
tum, or lanolin, which becomes soft or liquid when
warm but does not evaporate. Thus the drug is
kept in contact with the body for a long period.
Ointments are not used on discharging wounds
because they prevent free drainage.

¢. Suppositories. These are used for insertion
into a body cavity; for erample, in the rectum,
urethra, or vagina. The drug is mixed with a solid
inert base which melts at body temperature. The
mixture is shaped into a cone or cylinder which
can be easily inserted. An example of a supposi-
tory base is cocoa butter. After the base melts in
the cavity, the active drug comes in contact with
the mucous membrane of the cavity. If the nature
of the drug is such that it is absorbed through the
membrane, a systemic effect may be produced. An
example of a drug which produces a systemic
effect when administered as a rectal suppository
is aspirin.

4-20. Internal Administration

Drugs may be given internally by several meth-
ods. When they are so given, the effect may be
upon the whole body, or in one of the systems, or
only at the site where the drug is administered.

The common methods of internal administration
are—

a. Oral. The most common way to give a medi-
cine is by mouth, either in solid or liquid form.
Giving a drug by mouth is the simplest way; it
requires no special apparatus; it is painless; and
absorption takes place in a natural manner. Fur-
thermore, if a patient is sensitive to the drug, the
stomach can be washed out or the patient induced
to vomit so as to prevent further absorption.

b. Sublingual. A limited number of drugs are
administered by placing a tablet or drop under
the tongue. The drug is held there until absorbed.
It is not swallowed, and a drink must not be taken
until absorption has taken place. The action of
drugs given this way is rapid. (The drug most
commonly used sublingually is nitroglycerine.)

¢. Rectal. Medications are given by rectum for
the purpose of evacuating the colon, for local
treatment of a diseased rectum or colon, and for
general absorption. To induce a bowel movement,
drugs may be given by an enema. Irrigations may
be used to medicate the mucous membrane of the
rectum or colon. Rectal suppositories also are fre-
quently used. Another method by which sub-
stances are administered through the rectum is
proctoclysis. Fluid is allowed to run into the
rectum slowly, drop by drop, so that it is absorbed
and does not enlarge the rectum. The disadvan-
tages of rectal administration are the uncertainty
of absorption and the chance that the drug may
be expelled.

d. Inhalation. Medications are administered by
inhaling them into the lungs. This may be done by
inhalation of aqueous preparations such as medi-
cated steam, sprays, and aerosols. Drugs given by
inhalation include various preparations for re-
spiratory infections and diseases, medicinal gases
such as oxygen, and certain general anesthetics.
Oily preparations are not given by inhalation
since the oil would damage lung tissue.

e. Injection. Drugs given by injection are ad-
ministered with a sterile needle and syringe;
injection methods are also referred to as paren-
teral (beside the intestine). A sterile injection
method is used when rapid action by the drug is
desired, when the drug might be destroyed by
digestive juices or vomited if given by mouth, or
when the patient is unconscious or injured so that
he cannot be given the medication by mouth.
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(1) Subcutaneous (hypodermic). The drug is
injected by syringe and needle into the tissue just
beneath the skin. A preparation for subcutaneous
use must be a sterile liquid capable of complete
absorption or it will irritate the tissues. Although
the subcutanous injection may be given in almost
any area of the body, the usual sites are the lat-
eral (outer) aspect of the upper arms and the
anterior (front) of the thighs.

(2) Intramuscular. The drug is injected into
a muscle, usually in the buttocks, sometimes in the
upper arm or the thigh. The needle is inserted, at
right angle to the skin, through the skin and sub-
cutaneous tissue into the underlying muscle. This
method gives more rapid absorption of the drug
than subcutaneous injection gives.

(3) Intravenous. Drugs administered by vein
act very rapidly, because the whole dose passes
directly into the blood stream. A comparatively
small amount of sterile solution is given by intra-
venous injection; large amounts, administered
drop by drop, are given by intravenous infusion.
The usual site of injection is into the median bas-
ilic or median cephalic vein at the bend of the
elbow. Intravenous injection is used when the
drug is too irritating to be injected into other
tissues, when immediate action is necessary, or
when circulation is so poor that absorption from
other tissue would be retarded. The IV adminis-
tration of drugs is the responsibility of a medical
officer; it is not a routine procedure performed by
nurses or nonprofessional nursing personnel.
When so performed, it must be in accordance with
local policy directives.

(4) Intradermal. The drug is injected into
the upper layers of skin, rather than under the
skin as in a subcutaneous injection. Minuté
amounts (0.1 ml. and less) are given intrader-
mally, usually to test for drug sensitivity before
administering larger amounts by other methods.
Absorption from intradermal injection is slow.
The medial (inner) surface of the forearm is the
site most frequently used.

(5) Intraspinal (intrathecal). Drugs injected
into the spinal canal are usually injected into the
subarachnoid space. Some anti-infective drugs as
well as spinal anesthesia are administered in this
manner. The technique is the same as that re-
quired for lumbar puncture. The administration
of drugs in this manner is the responsibility of
the medical officer.

(6) Other. Drugs may also be injected into
the peritoneum (intraperitoneal), into the heart
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muscle (intracardiac), into bone (intraosseous),
and joints (intrasynovial). All of these proce-
dures are carried out by a medical officer.

4-21. Factors Influencing Dosage and
Actions of Drugs

Experience has shown that people usually react to
similar drugs in similar ways. The responsibility
of prescribing the dosage of drugs rests with the
medical officer. Dosage is the determination and
regulation of doses. Dose is the quantity of drug
to be given at one time. The individual responsible
for administering the dose prescribed should be
informed about factors considered by the doctor
when the drug is ordered. Important factors are
summarized as follows:

a. Primary Factors. These include the drug, the
dose, the patient, and the judgment of the medical
officer prescribing the drug.

(1) The drug. The potency of a drug may be
altered by the age of the drug; its form; or the
way in which it is administered.

(2) The dose. A minimal dose may be pre-
scribed. This is the smallest amount of drug that
will produce a therapeutic effect. A maximal dose
is the largest amount of drug that will produce
the desired effect without accompanying symp-
toms of toxicity.

(3) The patient. The body weight, sex, age,
and physical or emotional condition of the patient
may affect the action of a drug. In general, a
heavy person requires more of a drug than a
small person. When a definite concentration of
drug in the blood is desired, the dosage is fre-
quently determined by computing the amount of
drug per kilogram of body weight. Dosage of
drugs for pregnant women is an important factor
that must be taken into consideration because of
the possible effect on the fetus. Old people and
children usually require less than the usual dosage
of a drug. Pediatric dosage forms containing suit-
ably reduced concentrations of drug may be speci-
fied by the physician as the dosage form to be
administered.

(4) Judgment. The written order for a drug
is based on the medical officer’s judgment of what
is required for a specific patient and the order
may not be altered by the individual who is to
administer the drug. If the drug ordered is nof
available or, if available, is not in the form re-
quired for administration, the medical officer must
be informed and a new order obtained.




b. Other Factors. Other factors that are consid-
ered by the medical officer in determining the dos-
age are—

(1) Idiosyncrasy. An unusual reaction to a
drug which is different from its characteristic
pharmacological action. An example of idiosyn-
crasy would be excitement or restlessness after
receiving a drug that normally produces relaxa-
tion or sleep.

(2) Hypersensitivity. A patient with this re-
sponse is allergic to the drug or the vehicle in
which it is incorporated. The tissues react in hy-
persensitivity with symptoms ranging from itch-
ing, skin rash, or hives, to respiratory difficulty
and shock (circulatory collapse).

(3) Side reaction. A drug given for a certain
effect may have other effects, sometimes undesira-
ble. These other effects are called side reactions.
For example, morphine acts with desirable effect
when given to relieve severe pain but causes an
undesirable side effect by depressing respiration.

(4) Tolerance. This is a lack of reaction to a
drug, usually resulting from prolonged use of the
drug. If this occurs, the dose must be progres-
sively increased to get a desired effect. Tolerance
may be acquired for morphine, barbiturates, and
numerous other drugs.

(5) Antagonistic action. Drugs that have an
opposite effect to other drugs are antagonistic.
Such drugs can be very useful in counteracting
undesired effects as in the case of poisoning. An
example is levallorphan tartrate, an antagonist to
morphine sulphate.

(6) Cumulative effect. Sometimes, after nu-
merous doses, a drug accumulates, or builds up, in
the body and continues to produce effects. This is
due to the inability of the body to dispose of the
drug as rapidly as it is being given. A drug which
has this stockpiling effect is digitalis.

(7) Habituation. This is emotional depend-
ence upon a drug. Barbiturates are among the
drugs whose prolonged use can produce habitua-
tion.

(8) Addiction. Addiction is a condition devel-
oped in man in which continued use of a drug is
necessary for the body to function normally. In
addiction there is usually tolerance as well, so rel-
atively huge doses of the drug to which addicted
must be taken to obtain the drug effect. Among
the drugs which may produce addiction are mor-
phine and other opium derivatives and drugs de-
scribed by law as narcotics.
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4-22. Responsibility of the Medical
Specialist in Drug Administration

Although it is the responsibility of the doctor to
prescribe the medication, it is the specialist’s re-
sponsibility to follow orders intelligently and with
a constant awareness of variations which occur in
procedures for pouring and administering drugs
and in reactions of patients to drugs. The special-
ist must comply with several basic rules when he
is assigned to administer drugs. He must be sure
that he has the right drug for the right patient.
He must be familiar with the drug prescribed and
must not hesitate to check with a nurse, doctor, or
pharmacist if he has any doubt as to the nature of
the prescribed medication. He must use proper
techniques in pouring and preparing drugs which
he will administer. He must administer the drug
exactly as ordered by the doctor. He must remain
with the patient until the medication has been
swallowed if it is an oral medication (with one
exception: step 9, table 4-5). He must always
record the medication on the patient’s medical
record in accordance with local policy. He must
observe the patient closely for any signs of unfa-
vorable reactions and report them at once to the
nurse or doctor.

4-23. Use of Medicine Cards

Medicine cards are standard forms (DA Form
8-244) on which the medical officer’s written or-
ders for medication are transferred. An individ-
ual card is made out for each prescribed medica-
tion to be given on a repetitive basis. On each
card is written the patient’s full name, room, bed
number, drug, dose, time to be given, and date
and hour for starting and stopping the drug.
When medicine cards are used, the doctor’s orders
must be reviewed and the information on the
cards checked against the written order at least
once every 8 hours as a means of insuring that
current information has been transcribed cor-
rectly. If the frequency of administering a drug is
changed, a new medical card must be made.

a. Filing. Medication cards are kept in a com-
partmented file, according to the hours of admin-
istration. At the time medications are prepared,
the cards for that hour of administration are re-
moved from the file. All cards for an individual
patient are stacked together face up. As each indi-
vidual medication is poured, the container (glass
or paper cup) into which the medication is placed
is identified by the card. If used with a medicine
cart, the card is placed in the slot provided in
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Table 4-5. General Rules for Preparation and Administration of Medications by Any Method

DO—

DO NOT—

Have written order from the doctor for all medications.

. When medicine cards are used:

a. Make certain that the data on the card corresponds exactly with the
doctor’s written order.

b. Identify each medication prepared with a separate medicine card.

Know how drugs act; whether a local or systemic effect is desired and

what possible bad effects might occur.

Wash hands immediately before preparing medication.

Read the drug container label three times when preparing a medication.

Make this a deliberate procedure, checking the drug label against the

order or the medicine card each time.

a. Before taking container from shelf.

b. Before removing drug from the container.

c. Before returning the container to its proper place.

Measure the dose accurately. If liquid, measure at eye level. If calcula-

tion is necessary, recheck calculation. If any doubt exists, verify by

checking with some responsible person—nurse, doctor, pharmacist.

Request that all ambulatory patients remain at their bedsides, as

medication will be brought to them.

Identify the patient by calling him by name. If there is any doubt, ask

patient to state his name or check his identification band.

Remain with the patient until oral medication has been swallowed.

EXCEPTION: If a written order requires medication at the bedside,

Caution: Do not allow any distraction such as
conversation while preparing and ad-
ministering medication of any kind at any
time.

eDo not give a drug with which your are unfamiliar.

e Do not use drugs from unlabeled containers or from
a container whose labe! is not legible.

eDo not give drugs that have been poured by some
other person.
eDo not return any excess drug to the container.

eDo not rely on room, bed number, or name on bed-
card to identify patient.
eDo not leave a medication at bedside.

record the order on the medication card. At time of administration:

a. Check supply of drug at bedside.

b. Verify by requesting patient to repeat doctor’s instructions.

10. Use memo pad and pencil for on-the-spot observations.

e Do not rely on memory for important observations.

front of the container; if used with a medicine
tray, the card is placed under the cup or glass
containing the medication. Card and medications
are carried to the patient’s bedside, and after
drugs are administered, the card is filed according
to the next hour of administration. When the drug
is discontinued, the card is destroyed.

b. P.R.N. Orders. Make out a card for each
p.r.n. order. In addition to using the card for
identification of the drug while it is being pre-
pared and administered, always check the Nurs-
ing Notes for notation on the last administration
of a p.r.n. drug before giving it again. A p.r.n.
order must always indicate the frequency with
which the dose may be repeated. Local policy may
dictate that an automatic stop order be put on all
p.r.n. drug orders.

¢. Special Orders. Stat. orders and other single-
dose orders should be transferred to a card for
safe identification while the drug is being pre-
pared and administered. This card is destroyed
after use.

4-24. General Rules for Preparation and
Administration of Medication by
Any Methods

General rules for preparation and administration
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of medications by any method are summarized in
table form for ready reference (table 4-5).

4-25. Preparation and Administration of
Oral Medications

a. Observe carefully the general rules listed in
table 4-5.

b. Check equipment required. This will include
the following: medicine cards, tray or medicine
cart, medicine glasses or calibrated paper cups,
dropper, graduate calibrated in minims or drop-
per calibrated in minims, pitcher of water, paper
cups for water, drinking tubes, tongue blade or
glass stirring rod, paper tissues, paper towels,
memo pad, pencil, watch with second hand.

¢. Prepare as follows:

(1) Pills, tablets, and capsules. Shake re-
quired number into container cap and transfer to
medicine glass or cup.

(2) Liquid medications poured from bottle.

(a) Place cap upside down on shelf or
table. Now hold medicine glass so that the calibra-
tion mark of the prescribed amount is eye level
(fig. 4-2) and place thumbnail on this mark.

NOTE

When liquid is poured into a cylinder,

surface forces cause its surface to



MENISCUS

¢

Figure 4—2. Technique for measuring liquids.

become concave; that is, that portion in

contact with the cylinder is drawn up-

ward. This is known as a meniscus (fig.

4-2) and in determining the volume of

liquid, the reading must be made at the

bottom of the meniscus. This can be done

by holding the container up so that the

level of liquid is at the line of sight or,

with heavy objects, lowering the body
until the line of sight is even with the
level of liquid.

(b) Hold bottle label next to palm of hand,
and pour from side opposite label so that if a drop
runs down outside of bottle it will not obscure the
label. Wipe neck of bottle with a damp paper
towel before replacing cap.

(¢) Dilute poured medication, unless con-
traindicated, with about 15 ml. water.

(8) Liquid medication measured in drops.
Draw up approximate amount of solution into
dropper. Count aloud the prescribed number of
drops into the medicine glass. Discard solution
remaining in the dropper. Dilute measured drops
with 15 ml. water, unless counterindicated.

(4) Liquid medication measured in minims.
Use minim-calibrated dropper or minim-cali-
brated graduate when medication order requires
minim measurement. A minim and a drop are not
equivalent measures.

(5) Powders and granules. Measure required
amount into glass or cup, but do not add water
until at bedside. At this time, add water and stir.
Rinse glass with small additional amount of water

T™ 8-230

to remove all residual drug and give this to the
patient also.

(6) Cough syrups. Do not dilute with water.
Have patient drink water before taking medica-
tion and instruct him not to drink for 15 minutes
after taking medication.

(7) Sublingual medications. If sublingual
(under the tongue) medications are to be used,
give no water and instruct the patient not to swal-
low saliva until the taste of the drug has disap-
peared. These medications dissolve rapidly and
are absorbed rapidly through the oral mucous
membrane; they are less effective if swallowed.

(8) Troche or lozenge. If a troche or lozenge
is given, tell the patient to hold it in his mouth
and let it dissolve slowly. There will be a rela-
tively high concentration of drug in the mouth
and in the swallowed saliva; this effect is desira-
ble.

(9) Drugs with special requirements prior to
administration. When a drug such as digitalis is
given which requires that the pulse be taken be-
fore administering the drug, write down the pa-
tient’s name, the time, and the apical pulse rate
immediately before giving the drug.

4-26. General Procedures for Preparing
Medication for Injection

Use aseptic technique in preparing and adminis-
tering medication by injection. Since the skin is
punctured, take every precaution to prevent the
introduction of pathogenic organisms into the
wound.

a. Follow general rules in table 4-5.

b. Prepare prescribed injection, following the
steps listed.

(1) Check hypodermic tray (figs. 4-3, 4-4,

4-5) for the following equipment: a supply of
foil-wrapped germicide wipes or a sterile con-
tainer of T70-percent alcohol sponges; individual
sterile-wrapped syringe and correct-size needle
(use sealed, disposable syringes and needles when
available); emergency drugs; ampule file; and
waste receptacle.

. NOTE
Emergency drugs are kept outside the
locked medicine cabinet for immediate
accessibility. If any item is used, it must
be replaced immediately. Examples of
drugs found in an emergency drug con-
tainer are epinephrine 1-1000; diphen-
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CONTAINER:
VIALS, EMERGENCY DRUGS, FILE

STERILE DISTILLED WATER VIAL
@STERILE TRANSFER FORCEPS

CONTAINER, TRANSFER FORCEPS

CONTAINER, SPONGES IN GERMICIDE

Figure 4—8. Hypodermic tray.

hydramine hydrochloride, 10 mg. per 1
ml.; and aromatic spirits of ammonia in
crush-type ampule.

(2) Prepare the syringe and needle. Assem-
ble the syringe, when necessary, being careful not
to touch the needle shaft, the tip of the syringe,
the inner part of the barrel, or the shaft of the
plunger. If the needle is in a protective plastic
sheath or envelcpe, open at the hub end and fit the
syringe tip into the needle hub before removing
the needle from its sterile wrapper. Save the
sheath or tube to protect the shaft of the needle.

(3) Withdraw medication in accordance with
table 4-6. Protect needle when carrying to bedside
by replacing the sterile sheath.

(4) Place prepared syringe, medicine card,
and alcohol sponges for skin cleansing on a small
tray to take to patient. Both hands are usually
required to assist the patient. It is not a safe
practice to place the prepared syringe on the bed-
side tabletop.

¢. Use of cartridge-needle unit for injections.
Cartridge-needle units (Tubex) are single-dose
containers of prescription medication prepared in
a sterile assembly with attached needle. Units
available as standard items include cartridge-nee-
dle units of penicillin and cartridge-needle units

4-14

NEEDLES FOR INJECTION

—=

INTRADERMAL - 25 GAGE X 1/2 INCH LENGTH

—H

SUBCUTANEOQOUS - 23 GAGE X 3/4 INCH LENGTH

<= |
INTRAMUSCULAR -

FOR DELTOID - 23 X 3/4 INCH LENGTH

FOR BUTTOCK =21 X 1 1/4 INCH LENGTH

Figure 4—4. Types of needles.

of epinephrine 1-1000 solution. When calibrated
cartridges are supplied, it is possible to adminis-
ter fractional doses of medication. The units in-
tended for intramuscular injection are preassem-
bled by the manufacturer with a 20-gage, 114-inch
needle; the units intended for subcutaneous injec-
tion are preassembled by the manufacturer with a
25-gage, 34-inch needle attached. To maintain ste-
rility, leave the plastic needle sheath in place until
just before use. The method of administration is
the same as with the conventional syringe. The
cartridge-needle unit is customarily used with a
plastic syringe provided by the manufacturer. As

20 40 60 80 CC
KR R IR

v V7 B 144
i

,||m]nnlnu!.ml:m[uuluu}uujnu]nul 23

2 4 6 8 10CC

Figure 4-5. Types of syringes.
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Figure 4-6. Cartridge syringe.

issued by medical supply or the pharmacy, one
package usually contains 20 single-dose cartridge
units and 1 reusable syringe. Since illustrations
for assembling the syringe and cartridge are in-
cluded on the package by the manufacturer, it is
important to refer to the package label and illus-
tration for directions. When a plastic syringe is
not provided, the standard cartridge-needle unit
may be used with a stock-item medical metal car-
tridge syringe (fig. 4-6). To assemble the metal
syringe and cartridge needle unit, pull out the
syringe plunger to its fullest extent, break open
the syringe at the hinge joint, and insert the car-
tridge. Hold the cartridge in the body of the syr-
inge and turn the plunger clockwise to thread the
plunger into the stopper of the cartridge. This
step is necessary to permit aspiration before in-
jecting.

4-27. Subcutaneous (Hypodermic) Injection
Procedure

A subcutaneous method of injection is ordered
when a small amount (less than 2 ml.) of a nonir-
ritating solution is required. With this method,
the solution is injected into the loose connective
tissue just under the skin layers and the fluid
injected is then carried by the lymph to the blood
stream, If circulation is normal, the full effect of
the injected drug is usually felt within 20 to 30
minutes. There will be delayed absorption and,
therefore, delayed effect if the patient’s circula-
tion is poor.

e Injection Site. The sites most frequently se-
lected are the outer aspect of the upper arm or
the outer aspect of the thigh. If repeated injec-
tions are to be given, record the site used for
each injection and rotate each succeeding injec-
tion site to reduce irritation. In a subcutaneous
injection, the needle is inserted at about a 46-
degree angle (fig. 4-7).

e Preparation of Equipment. Follow procedure in
paragraph 4-26. Use a 2-ml. syringe and a 23-
gage, 84-inch or a 25-gage, 14-inch long needle.

4-16

Figure 4-7. Hypodermic injection.

PROCEDURE

. Take prepared medication on tray to bedside.

Place tray on table.

. Tell patient what is to be done. Position pa-

tient comfortably—in bed or sitting in chair.
Expose site of injection.

. Prepare skin at site by applying germicide-

saturated sponge in a spiral motion, begin-
ning at center of site and continuing outward
until an area about 8 inches in diameter nas
been cleansed. Retain sponge between the
second and third fingers.

. Pick up syringe and hold upright for a final

check of exact dose. Compare dose with medi-
cine card. Expel any air or excess solution.

. Use thumb and forefinger of free hand to

pinch up a cushion of tissue at prepared site.

. Hold syringe and needle so that bevel of nee-

dle is uppermost. Pierce the skin quickly
while holding the needle at about a 45-degree
angle and insert the needle about 14 inch.

. Release cushion of tissue held with suppor-

tive hand. Use this hand to aspirate.

CAUTION
Do not change hand on syringe.

. Use the supporting left hand to aspirate. Pull

back on plunger slightly. If no blood appears
in syringe, press plunger slowly and steadily
to inject solution. If blood does appear, with-
draw needle. Replace with sterile needle and
give injection in another site.




9. Place alcohol sponge at injection site, with-
draw needle quickly, and press sponge firmly
at injection site. Massage area gently for a
few seconds.

10. Put cover on needle and place used syringe
and needle on tray. Use care to avoid sticking
yourself inadvertently with contaminated
needle.

11. Make patient comfortable—help adjust his
sleeve and his position as required.

12. Take equipment to workroom. If disposable
syringe and needle were used, place sheath on
needle to protect fingers, break needle and the
tip off the syringe and discard into waste
container. If syringe is reusable, rinse it in
cold water, separating barrel and plunger.
Secure parts together with elastic band and
place at collection point for return to CMS.

13. Record medication in Nursing Notes.

4-28. Intramuscular (IM) Injection Procedure

An IM injection method is ordered instead of the
subcutaneous method when the drug or the vehicle
in which the drug is in solution is irritating, when
more rapid absorption is desired, or when there is
a larger quantity of fluid than can be readily ab-
sorbed by subcutaneous tissue. (Solution in quan-
tity up to 5 ml. may be given deep into heavy
muscle tissue. The usual quantity, however, is up
to 2.5 ml.)

e Injection Site. Choose the site of an IM injec-
tion with care, since there is always a risk of
striking a nerve, blood vessel, or bone. Although
injections of small bulk (0.6 ml. or less) may be
given into the deltoid muscle, the injection site
of choice for an adult is into the gluteal muscle
—in a gpecially selected area after identifica-
tion of landmarks. In an IM injection, the nee-
dle is inserted at a 90-degree angle (fig. 4-8). If
repeated injections are to be given, record the
site used for each injection and rotate each suc-
ceeding site to reduce irritation.

® Preparation of Equipment. Follow procedure in
paragraph 4-26. Use a 2- or 6-ml. syringe and a
20- or 21-gage, 114-inch long needle.

PROCEDURE—DELTOID AREA
1. Take prepared medication on tray to bedside.
Place tray on table.

2. Tell patient what is to be done. Position pa-
tient comfortably—in bed or sitting in chair.
Expose deltoid area by removing garment.

s.

10.

™ 8-230

Figure.4—8. Intramuscular injection (deltoid area).

Select site, two or three fingerbreadths below
tip of shoulder (acromion process). Tell pa-
tient to hold his arm loose in order to relax
deltoid muscle.

Prepare skin at site by applying germicide-
saturated sponge in a spiral motion, begin-
ning at center and continuing outward until
an area about 3 inches in diameter has been
cleansed. Retain sponge between second and
third fingers.

Pick up syringe and hold upright for a final
check of exact dose. Compare dose with medi-
cine card. Expel any air or excess solution.

Hold skin and underlying subcutaneous tissue
taut by stretching it, using thumb and fore-
finger of left hand. If arm is fleshy, pull taut
from underside. If it is skinny, pinch up as
firm a cushion of tissue as possible from the
top to avoid hitting bone.

Holding syringe and needle at a 90-degree
(right) angle to the skin, insert the needle
with a quick, firm thrust to penetrate into
muscle. Do not insert the needle to the hub.
Do NOT use a dart-like motion.

Release tissue held with supporting hand.
Use this hand to aspirate.

Use supporting left hand to aspirate. If no
blood appears in syringe, press plunger
slowly and steadily to inject solution. If blood
does appear, withdraw needle. Replace with
sterile needle and give injection in another
site.

Place alcoho] sponge at injection site, with-
draw needle quickly, and press sponge firmly
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11.

12.

13.

14.

1.
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on site. Unless directions on the drug vial
stipulate ‘“no massage,” massage the injec-
tion area gently but firmly, to include under-
lying muscle, for 5 seconds.

Put cover on needle and place used syringe
and needle on tray. Use care to avoid sticking

yourself inadvertently with contaminated
needle.

Make patient comfortable—help adjust gar-
ment and position as required.

Take equipment to workroom and follow pro-
cedure in step 12, paragraph 4-27.

Record medication in Nursing Notes.

PROCEDURE—GLUTEAL AREA

Take prepared medication on tray to bedside.
Place tray on bedside table.

CREST OF ILIUM

UPPER
OUTER
QUADRANT

BUTTOCK

. Tell patient what is to be done. Assist himt

prone position in bed. Screen bed and expos
buttocks completely. Instruct patient to turn
head sideways away from you, to keep hands
above shoulder level, and to turn toes in t
relax muscles.

. Select site for injection in designated buttock

by using your fingers to identify two land
marks: the posterior superior iliac spine and
the greater trochanter of the femur. Then
mentally draw a diagonal line between these 2
points. The most fleshy, muscle area above and
to one side of this line (lines & and b in fig.
4-9) is the desired site for injection. Thi:
method is the preferred one for selecting an
appropriate anatomic site in the upper outer
quadrant area of the buttock.

. Follow steps 4 through 14 of deltoid area
injection above.

OUTER

Figure 4-9. Site for intramuscular injection (gluteal area).




4-29. Intradermal Injection Procedure

An intradermal injection is ordered when the sol-
ution is to be introduced between skin layers. This
method may be used to administer a minute quan-
tity (less than 0.5 ml.) of an immunizing agent
such as a booster injection for typhoid immuniza-
tion. In special clinical procedures, the intrader-
mal injection method is used in skin testing to
determine sensitivity to drugs, sera, or other al-
lergens.

e Injection Site. Choose the palmar (inner) sur-
face of the forearm, unless otherwise specified.
In an intradermal injection, the skin is drawn
taut and the needle tip is inserted at as flat an
angle to the skin as possible, about 15 degrees
(fig. 4-10).

e Preparation of Equipment. Follow procedure in
paragraph 4-26, but use a colorless germicide
such as benzalkonium chloride. Alcohol may in-
activate certain allergens. Use a tuberculin (1
ml.) syringe and a 26-gage, 14-inch long needle.
The fineness and sharpness of the needle is es-
sential.

PROCEDURE

1. Take prepared medication on tray to bedside.
Place tray on table.

2. Tell patient what is to be done. Position pa-
tient comfortably, with selected forearm sup-
ported on bed or table. Expose forearm.

Figure 4—10. Intradermal injection.
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8. Focus light (bed lamp or portable lamp) on
injection site. Visualization of area during
injection is an essential part of procedure.
Place light in your line of vision to avoid
shadow.

4. Prepare skin at site of injection by applying
a colorless, nonalcoholic germicide in a spiral
motion. Allow area to air dry completely.

5. Pick up syringe and hold upright for a final
check of exact dose. Compare dose with medi-
cine card. Expel any air or excess solution.

6. Hold skin at selected site taut by placing the
thumb of the left hand below the cleansed
area and drawing the skin down toward the
wrist.

7. Holding the syringe with needle bevel up, in-
sert the needle point at about a 15-degree
angle, advancing the needle only enough to
cover the bevel. Allow skin and needle to ride
back in place together, then use supporting
hand to push the plunger. Press the plunger
slightly. The solution will form a small bleb
(elevation such as a blister) in the skin. If
the bleb appears, inject the required amount
of solution.

CAUTION

Take care to hold the needle steady and
not to run the tip out of the skin or the
other side of the bleb.

8. Gently withdraw needle. Gently blot the
injection site with a dry, sterile sponge. Do
not massage.

9. Caution patient not to rub or scratch the in-
tradermal injection site, even though it may
itch. Irritation will give a false reading at a
later time.

10. Cover needle with plastic sheath and place on
tray. Take equipment to workroom. Break
needle, using sheath to protect fingers. Dis-
card disposable syringe. Rinse reusable syr-
inge in cold water, separate barrel and
plunger, fasten with elastic band, and place
at CMS collection point.

11. Record injection in Nursing Notes.

4-30. Intravenous (IV) Injection Procedure

Intravenous injection of any material is not a rou-
tine nursing procedure. The medical officer will
usually prepare the drug for injection and nurs-
ing personnel assist as required with assembling
the equipment and assisting with the venipunc-
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ture. In an emergency, the medical officer will
often remain with the patient and give a verbal
order for preparation of an IV medication. In this
situation, follow the procedure in paragraph 4-26.
Then take the drug and solution vial used for
withdrawal of the medication with the prepared
syringe and needle and show the drug label to the
medical officer for his verification.

4-31. Administration of Eye Drops and
Eye Ointments

a. Containers. Drug preparations for the eye
are dispensed from the pharmacy in individual
dropper bottles, dispensing squeeze vials, or oint-
ment tubes. These containers are labeled
“ophthalmic” and usually identified with an indi-
vidual patient’s name. When the drug is adminis-
tered, take the prepared medicine card identifying
the eye to be treated, the properly identified drug
container, and a container of tissue wipes to the
patient’s bedside.

b. Physical Considerations—the Conjunctiva.
In treating the eye, remember a few basic facts
concerning its structure. The conjunctiva (the
mucous membrane which covers the front portion
of the eyeball and lines the eyelid) absorbs medi-
cation placed in the eye. If the medication is ap-
plied to the inner surface of the lower lid, the
natural blinking reflex of the eye distributes the
ointment.

¢. Precautions in Instilling Medication.

(1) Wash hands immediately before treating
the eyes. Have fingernails short and clean.

(2) After removing cap from ointment tube,
squeeze a small amount on sterile gauze to remove
any crust that might have formed; discard this.

(8) Do not invert dropper after withdrawing
solution as there is danger that small particles of
rubber might become mixed with the medication.

(4) Do not touch tip of dropper or tip of
squeeze vial or ointment tube to the skin of the
face or lids. This will contaminate the sterile med-
ication.

d. Instillation of Eye Drops or Eye Ointment.

(1) Instruct patient to tilt head backward
and look upward with eyelids open.

(2) Place forefinger on skin below lower eye-
lid and pull down gently. This creates a small
conjunctival pocket in the lower lid in which to
instill the medication.
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(3) With the tip of the dropper close to but
not touching the pocket, instill required number
of drops of medication. If ointment is used, runa
thin ribbon of ointment just above surface of the
pocket.

(4) Release the skin held by the fingertip.
The normal eye blink reflex will distribute the
medication evenly. No rubbing or pressure on the
upper lid is necessary or desirable.

(6) Blot closed margin of eyelid gently with
a clean tissue wipe to remove excess medication
Blot from inner canthus outward.

4-32. Administration of Nose Drops

Vasoconstrictor drugs are dispensed in solution,
in dropper bottles, or in jellies in nasal-tipped
applicator tubes. Instill these drugs into the nos-
trils to shrink the nasal mucosa. This will open
the respiratory passages and allow better drain-
age of the paranasal sinuses. Position the patient
properly, or the instilled medication will run into
the nasopharynx and be expectorated by the pa-
tient. Then the medication will not have its in-
tended effect. After washing hands, follow these
steps:

a. Position the patient flat in bed, with his head
extended over the edge of the bed.

b. Place three or four drops of the solution in
each nostril. Instruct the patient to remain in po-
sition for 8 minutes.

¢. Do not return a dropper which has touched
the nostril to the bottle of solution, as the entire
bottle will be contaminated. Use individual clean
droppers for each instillation. Discard any solu-
tion remaining in the dropper.

4-33. Administration of Ear Drops

Ear drops may be ordered for treatment of infec-
tions of the external ear or for skin disorders that
are noninfectious. Since otitis (external ear disor-
ders) can be extremely painful, handle the auricle
and tragus gently. Ear drops such as Burow’s sol-
ution may be ordered to soothe and cleanse the
inflamed membranes of the ear canal. Other pre-
scribed drops may be solutions of antibiotics. To
instill ear drops, obtain the medicine card, the
prescribed drops, and some cotton pledgets. Fol-
low this procedure after washing hands:

a. Check the medication for accuracy and have
the prescribed number of drops in the dropper.



b. Tilt the patient’s head so that the affected ear
is uppermost. Gently pull the auricle of the ear up
and back (for children, see para 10-34b). Direct
the tip of the dropper toward the vestibule of the
ear. Instill the required number of drops.

c. Place a pledget of cotton in the vestibule but
do not push into the ear canal. The pledget will
serve as a wick.

4-34. Administration of Drugs by Aerosol
Inhalation

(fig. 4-11)

Drugs in a distilled water solution are adminis-
tered by aerosol inhalation. A nebulizer (fig. 4-
11) attached to a compressed air (or oxygen) sup-
ply converts the solution into a fine mist which is
inhaled deeply into the trachea and bronchi. (An
ordinary spray atomizer cannot be used for aero-
sol inhalation because the droplets are too large
and disperse in the throat, rather than deep in the
respiratory tract.) When continuous aerosol ther-
apy is necessary, a specially designed jet humidi-
fier is used in combination with an oxygen hood or
croupette. The drugs used in aerosol therapy may
be a mucolytic detergent agent to liquefy
bronchial secretions; an antibiotic drug in solu-
tion; a broncho-dilator drug; or a combination of
all three types of medication. When aerosol ther-
apy is ordered, the patient needs special instruc-
tion for effective administration of the medica-
tion. When oxygen is used, all safety precautions
for the use of oxygen must be observed (ch. 5).

a. Equipment. Two lengths of rubber tubing,
connected by a Y-tube, are attached to the nebu-

POUR IN SOLUTION

CONNECTED BY RUBBER TUBE TO
OXYGEN CYLINDER REGULATOR

Figure 4~-11. Diagram of a mebulizer.

T™™ 8-230

lizer. The free end of the tubing is attached to the
air supply or oxygen cylinder regulator. The
measured amount of prescribed solution is placed
in the nebulizer (1 ml. of solution will be nebu-
lized in approximately 10 minutes when oxygen is
regulated to 4 liters per minute).

b. Administration.

(1) Have the patient sit upright, supported
in a chair or by the elevated bed gatch.

(2) Instruct the patient to place the open
stem end of the nebulizer in his mouth and to
close his lips loosely about the stem. (He must not
suck on the stem end.)

(3) Close the Y-tube opening with the thumb
while patient inhales through the mouth. Open the
Y-tube during exhalation. With this Y-tube tech-
nique, the solution is nebulized only during inhal-
ation, and the prescribed amount of drug is not
wasted.

(4) Following each treatment, rinse the ne-
bulizer thoroughly with cold water to remove any
residual medication and to prevent clogging. Use
an individual nebulizer for each patient. When
this is not possible, disinfect the nebulizer by
proper use of the prescribed chemical germicide.

4-35. Administration of Rectal Suppository

Drugs contained in a rectal suppository may be
intended for a local effect on the mucous mem-
brane of the rectum or for general systemic effect
following absorption. Thus if the suppository is
expelled before it has melted, little or no thera-
peutic effect can be anticipated. The specialist
must always know why the suppository is being
administered; for example, is it a local analgesic,
an evacuant to induce a bowel movement, or an
antispasmodic for relief of asthma?

a. Equipment: Prescribed suppository (often
stored in the refrigerator), rectal glove, surgical
lubricant, tissue, and emesis basin.

b. Procedure: screen patient; turn patient on
side to expose anal sphincter; lubricate supposi-
tory and gloved index finger. Instruct patient to
breathe through the mouth to relax the anal
sphincter, and insert suppository. With gloved
finger, advance suppository into the rectum.
Apply pressure over anal sphincter until the pa-
tient’s impulse to expel the suppository has sub-
sided.
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Section V. DOSES AND USES OF DRUGS IN FIELD MEDICAL SETS

4-36. General

a. Drugs discussed in this section are those pro-
vided in field medical sets authorized for medical
companies, medical elements of nonmedical units
(when medical officer is authorized), and medical
treatment detachments.

b. Drugs are presented under generic or non-
proprietary names and are listed under a thera-
peutic usage classification.

4-37. Analgesics

a. Nonnarcotic. Aspirin acts as an analgesic
and an antipyretic. As an analgesic, it relieves
headaches and muscular pain. As an antipyretic,
it reduces the temperature in fever but does not
affect normal body temperature. Aspirin normally
is issued as 0.324-Gm. tablets in bottles. Often it
is combined with other analgesics such as phena-
cetin and caffeine (APC). In large and continued
doses, aspirin produces gastric irritation.

b. Narcotic. Both narcotics discussed here, mor-
phine and codeine sulfate, are derivatives of
opium. Both depress the central nervous system.
Both are constipating. Either may cause addic-
tion. Both must be accounted for in the narcotic
register.

(1) Codeine sulfate. This drug normally is
supplied as 32-mg. tablets. Codeine sulfate acts
like morphine although it is much weaker. It is
used to relieve moderate pain and to stop non-
productive cough (cough without sputum). Cod-
eine sulfate should not be used when there is any
sputum to be coughed up; stopping such a cough
is not good for the patient.

(2) Morphine. Morphine syrettes will be
found in the individual surgical instrument and
supply set and in medical aid station equipment.
They are prepared for immediate injection in col-
lapsible tubes with sterile needles. Each syrette
contains 16 mg. of morphine.

4-38. Anesthetics

a. General Anesthetics. General anesthetics are
central nervous system depressants which produce
deep unconsciousness, thus causing loss of pain
sensation throughout the body. The degree of pain
loss depends upon the depth of unconsciousness.

(1) Ether. Ether is used to produce surgical
anesthesia by inhalation. In addition, it is some-
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times used to clean the skin for smallpox vaccina-
tion or similar injection. Ether is issued in small
cans. It is highly flammable and should be stored
in tight, light-resistant containers distant from
fire.

(2) Thiopental sodium. Thiopental sodium is
a barbiturate. It is injected intravenously when a
fast-acting general anesthetic is desired. Dosage
of the drug should be determined by a medical
officer. Thiopental sodium normally is issued in
0.5-Gm. ampules packaged in boxes. Sterile water
is provided to put the drug into solution for injec-
tion.

b. Local Anesthetics. These drugs produce anes-
thesia in a limited area around the site of their
injection or application by preventing transmis-
sion of pain impulses along the sensory nerves.

(1) Procaine hydrochloride. This drug nor-
mally is supplied in an ampule as a 1-percent solu-
tion for injection. It is one of the least toxic in-
jectable local anesthetics. Often it is combined
with epinephrine to prolong its effect. As with all
local anesthetics, procaine hydrochloride must not
be injected into a vein. The amount and strength
of the drug to be used will vary with the method
of inducing local anesthesia. However, the 1-per-
cent solution is one of the common strengths used.

(2) Lidocaine hydrochloride. This drug nor-
mally is supplied as a 2-percent solution for injec-
tion. It is about twice as potent as procaine hy-
drochloride. It is used for local anesthesia in den-
tal and general surgical procedures. The dose of
lidocaine hydrochloride is determined by a medi-
cal officer. Often it is combined with epinephrine
to prolong the anesthetic action. When supplied as
a jelly, it can be applied topically to produce local
anesthesia.

(3) Dichlorotetrafiuorethane. This drug is
supplied in an 8-ounce aerosol can. It is sprayed
on the skin as a refrigerant for minor operative
procedures, such as incision and drainage.

(4) Tetracaine hydrochloride. This drug nor-
mally is supplied as ophthalmic ointment, 0.5 per-
cent, in a tube. It is used in the eye to relieve local
pain due to infection or injury. It does not dilate
the pupil of the eye or cause other noticeable side
effects. To apply the ointment, squeeze a small
amount from the tube onto the lining of the lower
eyelid.

(5) Eugenol (oil of cloves). Eugenol is a sur-
face anesthetic. It is used in dentistry to give




temporary relief from toothache. Eugenol is sup-
plied in a bottle for topical application by means
of a cotton pledget.

4-39. Antacids

Aluminum hydroxide-magnesium trisilicate tab-
lets, through local action in the gastrointestinal
system, are used to relieve excess acidity in the
stomach and the consequent pain in gastritis and
peptic ulcer. The combination of the two drugs
provides relief without causing constipation. The
tablets should be chewed slowly and swallowed
with a small amount of water; unless some fluid is
taken, the drug preparation may only coat the
esophagus and not reach the stomach.

4-40. Antibiotics

The time intervals for administering these drugs
and the total dosage received are particularly im-
portant. Sensitivity reactions must be anticipated.

a. Tetracycline Hydrochloride. This is a broad
spectrum antibiotic (effective against a relatively
wide range of organisms). It is supplied in 250-
mg. tablets for oral use. Dosage is determined by
the medical officer. A possible side effect of nausea
is reduced if the drug is taken with milk, rather
than with water.

b. Penicillin. This drug is prescribed for infec-
tious conditions in which the organism is sensitive
to penicillin. It is supplied as an oral tablet and as
a parenteral preparation, usually in a cartridge-
syringe unit. The possibility of hypersensitivity to
penicillin must always be emphasized. Ask the pa-
tient if he has had previous signs and symptoms
(rash, hives, itching, wheezing respirations) of
reactions to penicillin before administering the
drug; any doubtful sign of hypersensitivity
should be reported to the medical officer, who will
make the decision as to administering the drug
prescribed.

(1) Potassium penicillin G tablets, 250,000
units. This is used as oral medication and is often
prescribed for prophylaxis against streptococcal
infection for individuals who have had rheumatic
fever; in these cases, treatment may be indicated
for several years.

€2) Procaine penicillin G in oil, 400,000
units. This is a preparation of penicillin in a ste-
rile oil base for intramuscular injection. It is sup-
plied in a cartridge-syringe unit. The oil base pro-
vides for slow absorption and sustained anti-
infective action. It must be injected deeply and
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slowly into gluteal muscle, using strict aseptic
technique to avoid the possibility of abscess for-
mation. Each dose in units and the frequency of
administration must be indicated for the total
dosage required. The schedule for administering
this preparation should specify the exact date on
which the injection is to be given, to prevent the
possibility of underdosage or overdosage.

c. Antibiotic Ophthalmic (Eye) Ointments.
These are sterile ointment preparations (such as
chlortetracycline hydrochloride 1-percent oph-
thalmic ointment and polymyxin B, bacitracin,
neomycin ophthalmic ointment) used to treat bac-
terial infections of the eyelids and surface of the
eye. They are supplied in small, applicator-tipped
tubes for use on an individual patient. Before
each application, it is desirable to clean away the
crusts that accumulate along the infected lid mar-
gins. Hot moist compresses to the eye are recom-
mended cleansing agents. A thin ribbon of oint-
ment is applied to the inner lining of the lower
lid, and the natural blinking of the eye distributes
the ointment. Antibiotic ointments may also be
ordered as prophylactic treatment when the
cornea has been injured. Antibiotic eye ointments
are used only when prescribed by a medical
officer.

d. Bacitracin-Neomycin Ointment. This com-
bined antibiotic preparation is supplied in 1j4-
ounce tubes for local application to superficial
skin infections, such as a secondary infected
insect bite. The skin area should be cleansed of
any crusts or purulent secretions by thorough
washing with a surgical soap or detergent-anti-
septic solution before the ointment is applied. A
dressing is omitted unless the area must be pro-
tected from contact with clothing.

4-41. Sulfonamides

Sulfisoxazole, a sulfonamide, is characterized by a
relatively high solubility in body fluids. For this
reason, sulfa crystals in the urine are less apt to
form. Sulfisoxazole is used particularly for infec-
tions of the urinary tract. Fluids need not be
forced, but the patient should be told to drink at
least 3000 ml. of water daily to help dilute the
urine and flush out the urinary tract. The drug is
supplied in 0.5-Gm. tablets. Sensitivity reactions
to sulfa drugs include a rash, hives, nausea, and a
fever that seems to have no connection with the
progress of the disease. For this reason, a rise in
temperature after drug treatment has started is
significant and should be reported.
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4-42. Antimalarials (Plasmodicides)

Antimalarial drugs are used both for therapeutic
treatment of an acute attack of malaria and for
prophylactic-suppressive treatment for all person-
nel in an endemic malaria area. Different drug
preparations and different dosages are used in
each instance.

a. Chloroquine Phosphate. This drug is supplied
in 0.5-Gm. tablets for oral administration. It is
used in the therapeutic treatment of acute ma-
laria. Following completion of the prescribed
therapeutic dosage schedule, the individual pa-
tient resumes the prophylactic regimen prescribed
for personnel in the assigned area.

b. Chloroquine-Primaquine Combined Tablet.
This chemoprophylactic drug is adminis ered to
all personnel assigned in an endemic malaria area.
The purpose is to prevent an acute attack and is
one part of an intensive preventive medicine pro-
gram. One tablet is taken orally after a meal on
the same day of each week that the individual
remains in the area. This regimen is continued
after leaving the area for a minimum of 6 weeks
and preferably for 8 weeks.

4-43. Antifungal Agents

a. Undecylenic Acid Ointment. This ointment is
packaged in 1-ounce tubes. It is used to treat fun-
gus infections of the feet (athlete’s foot), ring-
worm, and fungus infection of the crotch. The
best time to apply this fungicidal ointment is at
night.

b. Fungicidal Foot Powder. This powder nor-
mally is supplied in 1-ounce cans. It is dusted onto
the skin in treatment of fungus infections of the
skin, especially athlete’s foot. It should be applied
during daytime, preferably at the beginning -of
the day.

4-44. Antihistamines

The drugs discussed below have as a side effect
drowsiness or dizziness. Individuals receiving
these drugs should be cautioned against driving
an automobile or engaging in other activities re-
quiring alertness.

a. Diphenhydramine Hydrochloride. This drug
normally is supplied as 50-mg. (84 gr.) capsules.
It is used to treat such allergic conditions as
asthma, hay fever, hives (urticaria), contact der-
matitis, and skin rashes due to penicillin or other
drugs. The usual dose is 50 mg. given 3 or 4 timeg
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a day. The main side effect of this drug is drowsi.
ness. A form for subcutaneous injection is pro-
vided in a sterile solution containing 10 mg. per
ml. This is used only in severe allergic reactions

b. Chlorphenaramine. This drug is an ingredi
ent in a combined drug “cold tablet,”” used to re-
lieve symptoms of hay fever and the common cold
The usual dose is 1 tablet 3 times a day and 1
tablet at bedtime. Side effects occur with less fre-
quency than with diphenhydramine, but the indi-
vidual must be cautioned that he might become
drowsy or dizzy.

4-45. Antiparasitic Agents

a. Gamma Benzene Hydrochloride Ointment
(Gezane). This ointment normally is supplied in
2-ounce tubes. It is for topical use against lice and
the mites which cause scabies (itch). Usually one
application of the ointment is enough. It is irritat
ing to mucous membranes and should not be al-
lowed to touch the eyes. The individual should not
bathe or wash the hair for 24 hours following
application of the drug. After a cleansing bath
and shampoo, clean clothing and bed linen should
be used. The infested clothing and bed linen must
be laundered. The preparation may not destroy
the nits (eggs) of body lice, so a second applica-
tion may be necessary 1 week later. The hairy
parts of the body should be closely examined for
nits, as they cling to hair shafts.

b. Lindane, 1-Percent. This powder is used to
treat pediculosis (infestation by lice). It should be
dusted on the hairy portions of the body and left
there at least 24 hours. The treatment should be
repeated after one week. The powder should also
be dusted onto the seams of the patient’s clothing
and bed clothing. After the delousing treatment,
the clothing should be changed and the infested
clothing laundered. The patient should be dusted
again if he bathes between the two dustings.

4-46. Antiseptics and Germicides
a. Antiseptics.

(1) Benzethonium chloride. This drug nor-
mally is issued as 250-mg. tablets. In a 1:1,000
aqueous solution, it is used externally as a gener-
al-purpose antiseptic. This solution is made by
dissolving four tablets of benzethonium chloride
in 1 quart of water. The presence of soap on sur-
faces on which benzethonium chloride is to be
used will reduce the antiseptic action of the drug.
All washed surfaces must be thoroughly rinsed




with this antiseptic. In the nose and eye, the
1:1,000 solution is diluted with four parts of
water to make a 1:5,000 solution.

(2) Benzalkonium chloride tincture. This
drug is supplied in a 1:1,000 solution, tinted red,
in applicator-tipped vials. It is used as a skin anti-
septic. Since it contains alchol, it will cause a
stinging sensation when applied to abraded areas.

(8) Thimerosal tincture. This is a tinted solu-
tion, for use on superficial breaks in the skin or
for minor abrasions. Warn the patient that it will
sting momentarily when applied.

(4) Alcohol, USP (ethanol, ethyl alcohol).
Alcohol normally is supplied in a 1-pint can. Its
original strength (92.3 percent by weight) must
be diluted pharmaceutically according to its re-
quired use. As a cooling skin rub, it is used in
concentrations of 25 to 35 percent; as a skin anti-
septic and as a germicide, a concentration of 70
percent is recommended. When alcohol is pre-
scribed for internal use, only alcohol, USP, is to
be given. Receipts and expenditures of alcohol
must be accounted for in the narcotic and con-
trolled drug register.

b. Germicides. Disinfectant, Germicidal and
Fungicidal Concentrate (Wescodyne) is a gener-
al-purpose germicide, suitable for hand cleansing
as well as for disinfecting thermometers and in-
struments, washing furniture, floors, and equip-
ment. The concentrate must be diluted to make a
75-parts-per-million (ppm.) solution. This 75
pPpm. solution is made by adding 18 ml. of concen-
trate to 4000 ml. (1 gallon) of water. The clear,
dark amber color of this solution is an indication
of its germicidal effectiveness; when the color
fades, a fresh solution must be prepared.

4-47. Cathartics

a. General. Cathartics should never be given to
an individual who has undiagnosed abdominal
pain. In addition, cathartics are prescribed with
great caution when there is any inflammatory
condition of the intestines. These drugs are used
primarily to empty the colon in the treatment of
simple constipation. In giving a cathartic, con-
sider the length of time the drug takes to act, so
that the individual’s work or sleep is not need-
lessly interrupted by bowel movement.

b. Senna Pod Ezxztract Tablet. This drug works
by a slow liberation of irritant derivatives in the
intestines. Its action is mild and not accompanied
by griping or discomfort. The usual dose is 2 tab-
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lets, followed by a generous amount of water (2
glasses). Bowel evacuation can be expected in
about 8-12 hours.

¢. Liquid Petrolatum (Mineral Oil). Liquid pe-
trolatum is a mild laxative. It softens and lubri-
cates the intestinal contents. By preventing ab-
sorption of water from the intestines, the oil in-
creases the bulk of the contents. This enlarges the
intestines, and bowel movements result. The usual
adult dose of liquid petrolatum is 156 ml. (14
ounce) once or twice a day. Continuous use of
large amounts of liquid petrolatum should be
avoided because some vitamins are soluble in oil.
They are absorbed and excreted from the body
with the oil. A disadvantage of mineral oil is that
it is apt to leak from the rectum and soil the
clothing.

.d. Magnesium Sulfate (Epsom Salt). Magne-
sium sulfate normally is supplied as dry crystals
in a 21%-pound can. It is an active cathartic when
given orally. It is also a mineral salt which draws
water out of the tissues into the intestines. The
water increases the bulk of the intestinal contents
and the salt irritates the mucous membrane lining
of the intestine, both effects causing increased
bowel movement. This cathartic is best given in
the morning when the stomach is empty. It
usually acts in 1 to 2 hours, resulting in a watery
bowel movement. The usual dose of magnesium
sulfate is 156 Gm. (1% ounce) in 14 glass of water.
Saline cathartics, such as magnesium sulfate, are
used in some cases of food or drug poisoning; for
relief of edema; and in conjunction with specific
drugs for treating worms.

4-48. Counterirritants

Methyl salicylate (oil of wintergreen) is a coun-
terirritant used as a liniment to treat painful
muscles and joints. For topical application,
methyl salicylate is used in concentrations of
about 10 percent. The drug is poisonous. It should
be labeled “For External Use Only” and kept out
of reach of children since as little as 4 ml. of
methyl salicylate taken internally can be fatal. The
oily nature of this preparation and its penetrating
odor create problems in packing and storing the
container unless the cap is leakproof.

4-49. Emollients and Protectives

a. Emollients.

(1) Petrolatum gauze is used to protect the
skin area surrounding a draining wound. Nor-
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mally it is supplied in sterile foil-sealed packets.
The required length of gauze is removed, using
aseptic technique. Once the packet has been
opened, the sterility of the remaining contents is
lost.

(2) Surgical lubricant is a sterile jelly sup-
plied in tubes. It is a water-soluble preparation
used on the skin and for lubrication of catheters,
rectal thermometers, and rectal gloves. It contains
a preservative to maintain its sterility after the
seal is broken, providing that aseptic technique is
used in squeezing the required amount from the
tube and in replacing the cap.

b. Protectives. Benzoin tincture, compound, nor-
mally is issued in a 1-pint can. When it is used to
protect the skin under adhesive strapping, it is
painted on the required area with an applicator
swab. It must then dry on the skin before the
adhesive is applied. Because of its aromatic na-
ture, benzoin compound is also added to the
water used for steam inhalations to relieve
bronchial congestion and irritation.

4-50. Sedatives, Hypnotics, and
Tranquilizers

a. Barbiturates. These drugs are derivatives of
barbituric acid. They are powerful depressors of
the higher levels of the central nervous system.
Their effects range from mild sedation to deep
coma (the barbiturate, thiopental sodium, is a
general anesthesia agent). They all produce a side
effect of respiratory depression, which is the main
cause of death in overdoses. Barbiturates are ad-
ministered orally, rectally, subcutaneously, or in-
travenously. They are drugs which are known to
produce habituation.

(1) Secobarbital sodium. Normally this drug
is supplied as 0.1-Gm. oral capsules. It acts as a
sedative and a hypnotic. It is used as a preanes-
thetic medication, to induce sleep or to reduce nerv-
ousness. The usual hypnotic dose of secobarbital
sodium for adults is 0.1 to 0.2 Gm., and the usual
sedative dose is 50 mg. As a preanesthetic agent,
0.2 to 0.3 Gm. of secobarbital sodium is given 14
to 1 hour before the patient is sent to the opera-
ting room. This is a large hypnotic dose, and the
patient must be in bed until he is transferred to
the operating room litter.

(2) Phenobarbital. This drug normally is
supplied as 32-mg. oral tablets. It is classified as a
long-acting barbiturate. It is used as a sedative,
hypnotic, and anticonvulsant. As an anticonvul-
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sant, phenobarbital is used particularly to prevent
or control convulsive seizures associated with epi-
lepsy. The usual sedative dose of phenobarbital is
32 mg., given up to 4 times a day. Phenobarbital
is excreted mainly by the kidneys. Therefore, it
should be used cautiously in patients whose kid-
neys are not working properly.

b. Chlorpromazine Hydrochloride. This drug is
a phenothiozine derivative. It has a tranquilizing
effect, helping to relieve anxiety and neuromuscu-
lar tension. It is also used as an antiemetic. The
drug is supplied in ampules, containing 25 mg. of
drug per ml. of solution. It is irritating when
given subcutaneously, and an intramuscular injec-
tion must be given deeply and slowly. The usual
dose is 25 mg. IM. A side effect is a sudden drop
in blood pressure. Since an ambulatory patient
may faint if this occurs, he should be told to re-
main in the treatment area, so that he can lie
down and be observed for an hour or more. If the
vital signs are stable, the patient should be accom-
panied to quarters after the observation period.
He can expect to feel drowsy.

4-51. Vasoconstrictors

a. Epinephrine (Adrenalin). Epinephrine is ex-
tracted from the adrenal glands of domesticated
animals and is made synthetically. It is normally
supplied in a clear, sterile solution of 1:1,000 for
subcutaneous or intramuscular injection, the
amount being determined by a medical officer. It
is inactive when given orally. For topical applica-
tion to check hemorrhage, as in nosebleed, concen-
trations of 1:1,000 to 1:10,000 are used. A 1-per-
cent solution is used for inhalation. Epinephrine
must be used cautiously in patients with cardio-
vascular disease or high blood pressure as it acts
as a vasoconstrictor and a heart stimulant. Its ef-
fect on blood vessels is marked. A wide white area
develops at the site of injection of epinephrine.

b. Metaraminol Bitartrate (Aramine). This
drug is a powerful vasoconstrictor used in some
acute shock conditions to help restore and main-
tain the blood pressure. It is supplied in 10-ml.
ampules, containing 10 mg. of drug per ml. The
drug is added to 500 ml. of sterile IV saline solu-
tion by the medical officer who must control the
amount of drug and rate of flow of the IV to
maintain the blood pressure at a predetermined
level. The patient’s blood pressure is taken every 2
minutes from the time the drug is started until
the desired level of blood pressure is obtained, and
every 2 to 56 minutes thereafter. Constant observa-




tion of the patient and the IV apparatus is man-
datory.

¢. Phenylephrine Hydrochloride (Neo-Syne-
phrine). Phenylephrine hydrochloride is generally
used in 0.25-percent or 1-percent solutions or in
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the form of a 0.5-percent jelly for application to
nasal membranes. Used in this manner the drug
causes vasoconstriction and acts as a nasal decon-
gestant. Phenylephrine hydrochloride should be
used cautiously in patients with heart disease or
high blood pressure.
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CHAPTER 5
BASIC NURSING PROCEDURES

Section |.

5-1. Meaning of Nursing Care

Nursing care is doing needful and helpful things
for and with a sick or injured person to restore
him to the best possible state of physical and men-
tal health. These needful and helpful things in-
clude environmental, hygienic, therapeutic, and
supportive measures to protect the patient against
contracting any additional pathological condition,
physical or emotional. Body, mind, and spirit
must all receive attention.

5-2. Nursing Care Team

Several different members of a nursing team as-
sist a patient, each of whom contributes some-
thing toward the patient’s welfare. Each member
must understand and appreciate the other’s role.
Each must know where he fits in, what he is to do,
to whom he is responsible, and how he is to do his
part. Otherwise, team function is impossible, and
the patient is in danger of being a forgotten per-
son instead of the focus of all effort. In an Army
Medical Department nursing situation, there is an
established relationship between the medical
officer, the nurse officer, and the enlisted special-
ist.

a. The Medical Officer. A doctor is the tradi-
tional head of the overall patient care team. He
makes decisions and gives orders for the care and
treatment of patients. He is responsible to the
chief of his service for the patients and for the
efficient operation of the ward. The doctor dele-
gates appropriate patient care responsibility to
nursing team members and requests services from
other departments such as laboratory, radiology,
and food service.

b. The Nurse Officer. The nurse officer is the
professional nurse member of the team. She deter-
mines how the doctor’s orders are to be carried
out. She is responsible to the doctor and to the
Chief, Nursing Service, for the nursing care and
instruction of patients, the management of the
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ward or clinic unit, and the supervision and in-
struction of enlisted team members.

c. Enlisted Specialist. The enlisted specialist
functions in three recognized skill, training, and
experience capacities.

(1) The medical corpsman, 91A is the appren-
tice, the beginner. By carrying out routine, simple
nursing procedures under supervision, he gains
needed skill and experience in working with pa-
tients. While assisting in specified ways in more
complex situations, he gains insight into the mul-
tiple details that make up individualized patient
care.

(2) The medical specialist, 91B, at an inter-
mediate technical skill level, is learning to apply
his experience in increasingly complex nursing
situations requiring both skill and judgment.

(3) The clinical specialist, 91C, is at an ad-
vanced technical skill level, applying his back-
ground training and experience in nursing situa-
tions requiring both skill and judgment.

5-3. Desirable Attributes of the Medical
Specialiss

The enlisted specialist may perform any of a num-
ber of duties common to the provision of nursing
care for sick and wounded individuals. To func-
tion effectively in this role, he must possess cer-
tain personal attributes or qualities, Many of
these attributes are inherent (belonging by nature
to the individual), others must be cultivated and
improved upon, and all are interdependent. Basic
attributes of a good medical specialist include—

a. Aptitude. This is potential capacity for learn-
ing and performing a duty. The ability to antici-
pate needs of patients, to make appropriate deci-
sions, and to adapt to various working conditions;
intelligence; and a fairly high degree of manual
dexterity indicate an aptitude for nursing care
duties.
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b. Interest. Interest in a duty assignment is a
reflection of morale and leadership. It is a strong
motivating force to perform satisfactorily. Inter-
est leads one to improve upon abilities and to im-
prove job knowledge. Senior medical specialists
who function in supervisory positions should
strive to stimulate and encourage less-experienced
individuals.

c. Attitude. Attitude is a manner of acting, feel-
ing, or thinking that shows the individual’s dispo-
sition or opinion. It is the action that speaks
louder than words. A desirable attitude is one
which leads to—

(1) Cooperation and understanding among
people working together.

(2) Concern and consideration for the wel-
fare of patients.

(3) A sense of satisfaction in knowing one’s
job, with a resulting series of positive accomplish-
ments. The gratitude of patients who have been
assisted to recovery is an extra dividend.

d. Personal Hygiene. Personal hygiene is
usually considered personal cleanliness. It is that,
but it is also anything that promotes positive or
total health, which includes mental hygiene.

(1) Cleanliness. Scrupulous body cleanliness
and clean, well-fitting uniforms, shoes, and under-
clothing are essential. Body odors are very offen-
sive, yet the offender may be unaware of his of-
fense. Daily bathing, use of body deodorants, and
good oral hygiene are insurance against such
odors. It is also a good practice to wear a clean,
freshly laundered uniform daily, especially in pa-
tient care areas. When this is not possible, the
uniform should be removed after duty hours and
hung up so as to air it between wearings. Sweat-
ers and other infrequently laundered outer gar-
ments should not be worn when assisting with
direct patient care.

(2) Mental hygiene. Mental hygiene is the
practice of good habits of the mind. Good mental
habits can be cultivated. These habits are as nec-
essary to health as safe food and water to body
systems. A mentally healthy adult enjoys life,
works well with others, and can take disappoint-
ments as a part of living. Tolerance of others and
respecting the rights of others are part of mental
hygiene.

(ea) A good mental habit to cultivate is en-
joyment of the companionship of members of the
group to which assigned. Also, an emotional bond
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must be developed with individuals who are unn-
dergoing similar experiences. It is normal to
become deeply concerned and to need to discuss
experiences in patient care situtions, but these
discussions must be held in appropriate locations
and under appropriate circumstances; for ezam-
ple, in ward conferences. Experiences shared on
the ward must not be discussed in public areas
such as elevators and mess halls.

(b) Personal anxieties and frustrations
can be combated if they can be expressed in words
and shared with associates. If personal problems
need expert guidance for solving, the experts
available in the Army organization—company
commander, chaplain, legal advisory officer, or
medical officer—should be consulted. The special-
ist never discusses personal problems with pa-
tients nor does he ever become personally involved
with a patient’s problems.

5-4. Classification of Nursing Procedures

a. Routine Procedures. Procedures performed
on a repetitive basis, requiring little or no modifi-
cation to meet individual needs of a patient.

b. Basic Procedures. Procedures developed to
meet daily hygienic, comfort, and therapeutic
needs of patients. Some of these procedures in-
volve direct patient care, such as bathing; feed-
ing; positioning; and taking the temperature,
pulse, and respiration. Some of them involve indi-
rect patient care, such as maintaining ward clean-
liness, preparing supplies and equipment, and
maintaining clinical records and reports.

c. Simple and Complex Nursing Procedures.
The term “simple’” must be considered in relation
to the total nursing situation. Four factors deter-
mine simplicity or complexity. It is a simple nurs-
ing procedure if (a) abilities required to perform
the procedure are based on a comparatively lim-
ited background knowledge of scientific facts, (b)
it can be performed by following a defined proce-
dure step by step, (c¢) it is performed for a pa-
tient whose clinical state is relatively stable, and
(d) the instructional needs of the patient are min-
imal. A variation in any of these four factors
contributes to the complexity of a procedure. For
example, giving a bed bath and making an occu-
pied bed can be a routine, basic, simple nursing
procedure, or it can be an exceedingly complex
procedure, depending upon the condition of the
patient. In a simple nursing situation, the medical
corpsman would be assigned to carry out the pro-




cedure with minimal assistance and supervision;
in a complex nursing situation, the clinical spe-

cialist would be assigned to assist the nurse or

Section |Il.

5-5. General Measures for Preventing
Spread of Infection

a. General. All personnel and ‘all patients, re-
gardless of position or diagnosis, should be recog-
nized as potential carriers of pathogenic organ-
isms. It is therefore essential to consider practices
that prevent the transfer of these organisms from
one person to another. These practices are all es-
sential elements of individualized patient care and
of medical asepsis.

b. Individualized E quipment. This is equipment
that remains within the patient unit and must not
be transferred or borrowed for use by other pa-
tients. It includes pillows, blankets, and pers¢nal
toilet articles. Utensils in common use such as
bedpans, urinals, or basins are thoroughly washed
and sanitized in boiling water after each use since
all body discharges must be handled as contami-
nants.

c. Treatment Equipment. Trays containing
equipment used for venipuncture, thermometer
trays, blood pressure equipment, etc., are used for
more than one patient. They should be trans-
ported on a wheeled table that will serve as a
clean work area within the patient unit. It is an
unsafe practice to place such trays in common use
on a bed or bedside stand.

d. Linen. Used linen is placed directly into laun-
dry bags, never on the floor. No counting or sort-
ing of soiled linen should be done on hospital
wards. Linen that has been placed in a patient
unit must not be returned to the linen room even
though unused.

e. Waste Receptacles. Wastebaskets and other
receptacles should be lined, preferably with plas-
tic liners, to facilitate the sanitary collection of
waste. Paper bags should be provided at every
bedside for disposal of tissues and other personal
debris. Soiled dressings must be placed in bags or
other wrappings, removed from the patient area
immediately, and discarded in a lined, covered re-
ceptacle such as a step-on sanette can.

5-6. Handwashing Procedures

Washing the hands before and after caring for a
patient is the most important single factor in pre-
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medical officer with some phases of care and
would carry out other phases with supervision
and direction.

CARING FOR THE PATIENT'S ENVIRONMENT

venting the spread of disease. The entire proce-
dure can be done effectively in 1 minute.

WITH RUNNING WATER

Preferred methods of controlling water supply
and cleaning agent are levers operated by the
foot, knee, or elbow. (The insides of sinks and
hoppers are considered contaminated; that is why
stoppers and plugs are not used in sinks in ward
areas.) When sinks with faucets and cake soap
are used, turn the faucet on with bare hand. Rinse
lather from soap before placing on a pronged soap
rest to dry. (Soap is contaminated when left in a
puddle of soiled lather drippings.) Always turn
faucet off with a clean paper towel to protect
clean hands.

Procedure
Adjust water flow to warm.
Wet hands.
Apply cleansing agent.
Work up a lather, using friction. Pay atten-
tion to web spaces between fingers by combin-
ing interlocked finger movements with palm
and dorsal friction. Wash with lather for 20
seconds.

6. Rinse thoroughly, holding hands down to
allow water to drain off fingertips (fig. 5-1).

Dry hands thoroughly with clean paper towel.

Apply hand lotion p.r.n. to keep skin in good
condition.

Lol

N>

WITH BASIN

A basin is used only as an expedient when run-
ning water is not located convenient to a patient
care unit. The basin provided for handwashing
must be emptied and refilled frequently, and at
least every 8 hours with a fresh germicide-deter-
gent solution. The solution used must be prepared
in the recommended concentration to provide
cleansing action that will not be injurious to the
hands. (Paragraph 4-46b gives instruction for
preparation and use of Wescodyne handwash solu-
tion).

One-Basin Procedure

1. Immerse hands and wrists in the prescribed
solution.
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Figure 5-1.

Handwashing technique.

2. While hands are immersed, rub all skin sur-
faces thoroughly, being certain to include the
web spaces between the fingers. Interlace the
fingers and rub the palms together briskly.

3. Let solution drain off fingertips.
4. Dry hands thoroughly with paper towel.

NOTE

As soon as possible after washing the
hands in a basin, wash hands with run-
ning water as described above.

Two-Basin Procedure

As an alternate procedure, and depending on local
policy, two basins may be used, with one contain-
ing the germicidal-detergent solution; the other,
water.

1-3. Follow steps 1 through 3 in one-basin proce-
dure above.

4, Rinse hands with clear water.
6. Dry hands thoroughly with paper towl.

IMPROVISED HANDWASHING
DEVICE (FIELD USE)

Improvised devices for washing hands in field
conditions use the principles of running water,
friction, and thorough rinsing. The simplest
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device uses a size 10 food can with perforations.
Clean water is provided from a 5-gallon reservoir
can. This method is described in FM 21-10.

5-7. Hospital-Acquired Staphylococcal
Infection

Prevention and control of this type of infection
require concerted effort and active participation
of all hospital personnel. Strict attention to surgi-
cal asepsis, increased attention to the basic rules
of medical asepsis and personal hygiene for pa-
tients and personnel, and improved methods of
hospital housekeeping and environmental sanits-
tion are the foundation of control and preventive
measures. In the Army Medical Department, spe-
cific prevention and control measures are deter-
mined at the hospital administrative level by
order of the hospital commander. An Infections
Control Committee is appointed to collect data on
all infections acquired within the hospital and to
determine the nature of the problem. This com-
mittee evaluates all phases of hospital operations
pertaining to the control of infections and spon-
sors a continuing educational program for all hos-
pital personnel on the current concepts of proper
prevention and control of infections. (Prevention
and control of hospital infections are discussed in
greater detail in TB Med 260.)

5-8. Cleanliness and Order In the Ward

The ward is the unit of the hospital in which a
patient receives medical care and treatment and
in which he also lives. It must be maintained as a
safe, pleasant, clean, and orderly environment for
his physical and mental well-being. Dust and de-
bris, which harbor microorganisms, accumulate
daily and in astonishing amounts when from 20 to
60 patients receive care in the limited area of the
ward. Constant effort is needed to achieve and
maintain the necessary high level of order and
sanitation. Although the tasks involved are classi-
fied as “indirect patient care assignment,” all of
them contribute directly to high-quality patient
care.

a. Appearance and Arrangement of Patient
Unit Equipment. The patient’s basic unit includes
the bed, the bedside cabinet, and the chair. Ar-
rangement in a uniform fashion (fig. 5-2) pro-
motes the orderly appearance of a room or multi-
ple-unit open ward.

(1) Bed. The standard gatch bed is placed
away from the walls to allow movement on all
four sides and accessibility to the patient occupy-




Figure 5-8. Arrangement of patient unit.

ing it. The spacing between beds is 5 feet in order
to reduce the spread of respiratory disease. (An
estimate of the required 5-foot distance can be
made by remembering that the standard bedside
cabinet is 20 inches wide—3 abreast equal 5 feet).
When this spacing is impossible, the recom-
mended preventive medicine procedure is to place
beds head to foot. The large wheels on the gatch
bed provide mobility when needed, but when the
bed is stationary, the wheels must be turned in
and locked to reduce hazards. The gatch handles
are left in the down position after adjusting the
bedframe.

(2) Bedside cabinet. The cabinet is placed to
the patient’s right unless contraindicated by pa-
tient needs. It is alined to the head of the bed
when the bed is unoccupied but moved for patient
accessibility p.r.n. Minimal required articles are
kept on top; for example, water pitcher, glass,
and tissue box. The movable rubber top provides a
convenient device for securing the paper waste
bag at each bedside. Personal articles such as pic-
tures and table radios (when permissible) should
be handled carefully tc avoid damage. Personal
toilet articles are kept in the drawer ; the robe and
shoes, in the lower section.

(3) Chair. The chair is placed on the same
side as the cabinet. Visitors at the bedside are
requested to use chairs and are reminded, cour-
teously, not to sit on the bed.

(4) Floor. The floor is clear, clean, and dry at
all times. Anything dropped or spilled is cleaned
up immediately. When custodial service is not
provided for the ward, the wardmaster schedules
the overall floor cleaning detail.

b. Ward Hygiene Measures.

(1) Ventilation. Free air circulation should
be provided but patients should be protected from
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any draft (a direct air current blowing on an
individual). Window ventilators are used, and
window sills are kept clear of all other articles
and free of dust. Air-conditioned units have cen-
tral controls and thermostats.

(2) Temperature. A relatively constant tem-
perature between 68 and 72 degrees is desirable.

(8) Lighting. Adjustable, swivel lamps are
clamped to the head of the bed. The bulb should be
40 watts for safety. Overhead lights that glare
into the patient’s eyes should be avoided. Window
shades should be adjusted. A standard gooseneck
lamp is used at the bedside when additional light
is needed for examinations and treatments.

(4) Odors. Odors are controlled by cleanli-
ness, by prompt disposal of excreta and soiled
dressings, and by proper ventilation. Body excre-
tions leaking from drainage tubes or bottles to the
floor must be cleaned up immediately. The use of
deodorants to cover up unpleasant odors is not a
recommended practice.

(6) Noise. Noise is controlled by orderly,
quiet work habits. Banging metal equipment and
loud talking must be avoided. Rubber heels are
regulation, and no metal cleats are worn on them.

(6) Privacy. Doors, bed cubicle curtains, and
portable screens are provided for privacy.

c. General Care of Ward Equipment. With few
exceptions, equipment for ward use is durable,
washable, and easily kept free of accumulations of
dust, stains, body secretions, and rust. Corrosion-
resistant metal and smooth-finished plastic items
are used in preference to painted or enameled
metal and fragile glass.

(1) Routine cleansing. Blood, urine, feces, and
other body discharges must be rinsed off as soon
as possible with cold water, as these substances
contain protein which hardens on exposure to air
or heat. They should then be washed thoroughly
with hot, soapy water, followed by thorough rin-
sing with clear hot water to remove soap film.
(Detergent-disinfectant solutions are often recom-
mended for washing since they do not leave a soap
film which would be incompatible with the chemi-
cal action of the disinfectant. Gritty scouring
powder and strong cleaning compounds should not
be used as they may scratch and roughen the
smooth surface.) The clean surface should then be
dried with a clean cloth or paper towel to prevent
spotting or streaking.

(2) Nonimmersible items. These are wiped
with firm strokes, using a damp cloth wrung out
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of fresh, clean detergent solution, or when so rec-
ommended, out of a germicidal solution such as
70-percent alcohol. The surfaces and crevices are
dried with a soft, clean cloth. Examples of nonim-
mersible items to be cleaned in this fashion are:
flashlights; stethoscopes; blood pressure appa-
ratus (note, however, that the cloth cuff is remov-
able and washable); the cabinet assemblies of
electrical equipment; irrigating stands; and other
hospital furniture items. The wheels of wheeled
equipment must also be washed and kept free of
dust and debris.

(8) Use of disposable or reusable items.

(a) Disposable (one-time use) items such
as catheters, syringes, needles, gloves, and preas-
sembled catheterization sets are used for safety
and economy of time and effort. They are availa-
ble through CMS as standard items. Policies con-
cerning the use of disposable medical materiel are
prescribed in AR 40-23. Scme key points in their
use are as follows:

* Disposables are designed for a one-time use. Do
not attempt to reuse or resterilize.

e Sterile disposables are sterile indefinitely pro-
viding the wrapper is not broken or torn.

¢ Supposedly sterile disposables with torn or bro-
ken wrappers must be discarded. They are not
sterile.

* Disposables are designed for a specific purpose
such as a catheterization tray. Do not use for a
different purpose.

e Manufacturer’s directions should be followed
when using disposables.

(b) Army Medical Department personnel
are expected to maintain a high degree of
efficiency in the proper care and use of reusable
medical materiel that is provided as basic unit
equipment.

(4) Sanitizing. This term describes cleaning
procedures that meet public health standards. Al-
though a sanitized article need not be sterile, no
harmful microorganisms should be present. Sani-
tization reduces the microbial level. Facilities on
the average ward are adequate for sanitizing pa-
tient care equipment but not for sterilizing.
Equipment to be sterilized is returned to CMS.

(a) The utensil boiler. This equipment is
classified as a sanitizer, not a sterilizer. Pre-
viously washed and rinsed utensils are placed in
the boiler, immersed completely, and boiled for 30
minutes. This is considered a reasonably safe
method of disinfecting utensils for common use of
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patients. The boiler must be drained and the inte-
rior cleaned daily to prevent a build-up of scum
and mineral deposits.

(b) The bedpan-urinal washer. This uses
cold water under pressure for flushing away the
contents of the bedpan or urinal and live steam
for sanitizing. Personnel should be sure to release
the foot pedal and close the door before pushing
the flush valve. After flushing, the steam valve is
turned on. Two minutes of exposure to live steam
are considered adequate. If the automatic washer
is not available, the contents are emptied into a
toilet, the utensil is rinsed with cold water, and
then scrubbed with a toilet brush and soap and
water (or a detergent solution). The equipment is
then rinsed and boiled for 30 minutes.

d. Use and Care of Ward Property. Property,
as used in the Army Medical Department, encom-
passes all supplies, equipment, instruments, and
other material having monetary value.

(1) Economy. It is the responsibility of each
member of the patient care team to use supplies
economically, to exercise care in using equipment,
and to use property for the purpose for which it is
intended. Use of good bed linen for cleaning rags,
for example, is misuse of property and is contrary
to the principles of supply economy and the cost
consciousness program.

(2) Maintenance and repairs. The directions
for use of equipment should be followed, including
the necessary steps for operator preventive main-
tenance. Personnel should never attempt to make
unauthorized repairs nor to use faulty equipment.
Any part missing or not working properly should
be reported to the wardmaster. He will see that it
is properly tagged, that trained personnel are no-
tified for required repairs, and that equipment in
good condition is obtained through authorized
supply channels.

e. Ward Cleanup and Storage Areas. The desig-
nated cleanup and storage areas on a ward should
be used for appropriate purposes.

(1) Utility room. This room is equipped with
a sink, hopper (a tub with a flush attachment for
disposing of liquid wastes), bedpan and urinal
washer, utensil sanitizer, and storage racks and
cabinets. Washbasins, emesis basins, bedpans, ur-
inals, waste receptacles, laundry hampers, and
similar equipment are appropriately cared for and
stored in the utility room. However, this room is
not an appropriate area for storage of sterile sup-
plies, water pitchers, glasses, or the ice machines.




(2) Workroom. This clean-up and storage
area is usually adjacent to the utility room. In-
struments, syringes, needles, trays, and similar
equipment associated with sterile and clean treat-
ment procedures are cleaned and stored in the
workroom.

(3) Water pitchers and glasses. Although all
water pitchers, glasses, and other drinking uten-
sils are sanitized in dishwashing machines oper-
ated by food service, a proper storage point for
clean items must be provided on a ward. The ice
machine also requires similar attention. Since
most wards no longer have a ward kitchen, these
items are stored in a designated clean cupboard or
alcove. A special area in the workroom may be
appropriate. In some wards, a separate, small
ward pantry is provided for the ice machine and
drinking water equipment.

(4) Linen room. Clean linen is stored in a
designated linen room, which is kept locked but
accessible to authorized personnel. It is good prac-
tice to handle clean linen as little as possible when
it is returned from the laundry. Linen should be
placed neatly on the shelves and sorted as to vari-
ety (sheets, pillowcases, pajamas according to
size, etc.) but not refolded.

5-9. Safety and Accident Prevention

a. Safety means freedom from danger or haz-
ard. Safety in a hospital is attained through acci-
dent prevention. This, in turn, calls for maintain-
ing safeguards for patients, duty personnel, and
visitors. The safety of the patient must always be
considered in giving patient care. This involves
providing a safe environment, practicing safe
work methods, and using equipment properly.
Accident prevention is a responsibility shared by
all members of the patient care team.

b. The main causes of hospital accidents are
negligence by personnel, careless work habits, im-
proper use of equipment, and use of faulty equip-
ment. Most of these hazards can be avoided if all
hospital personnel observe safety rules, practice
safety measures, and recognize and eliminate, or
report, hazards.

¢. Following are ways to promote safety in the
hospital environment:

(1) Keep floors clean, dry, and free of objects
which might cause a person to fall. When washing
or polishing floors, take special precautions to
guard against falls.

(2) Keep corridors clear and well lighted.
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(3) Keep working areas well lighted.
(4) Keep latrines lighted at night.

(5) Keep casters (wheels) and cranks of beds
turned inward to prevent tripping on wheels and
being injured by the cranks. Casters should be
locked.

(6) Use care in handling sharp and pointed
instruments and glassware. Discard razor blades,
broken glass, and needles in designated contain-
ers.

(7) Do not use chipped and cracked glass-
ware.

(8) Wrap glass connectors and glass tubing
in a towel or protective gauze before twisting,
pulling, or pushing them into rubber or plastic
tubing. The glass connection and the tubing into
which it is inserted should be of appropriate and
matching diameters. Moisten both insertion points
for ease in assembling. (Clean tap water is the
recommended lubricant for nonsterile equipment.
A sterile solution is required for sterile assem-
blies.)

(9) Never pour any material from an unla-
beled container, and never pour stock solutions or
cleaning compound solutions in containers bearing
labels of other substances. Keep poisons in locked
cabinets. (Poisons are always specially labeled by
the pharmacy before they are sent to the ward.)

(10) Use proper body mechanics in moving
and lifting objects.

(11) Report unsafe conditions to the proper
personnel. On a ward or clinic, the senior NCO is
a proper person.

d. Safety in handling patients and in carrying
out treatments is most important.

(1) Take precautions to prevent patients
from falling out of bed. Use bedrails, securely
attached, on beds of young children, elderly pa-
tients, and patients who are restless or uncon-
scious. Provide footstools and other assistance for
patients having trouble getting into or out of bed.
Keep the bedside table and call bell within easy
reach of the patient. Warn him about the height
and width of hospital beds. Lock the wheels of the
patient’s bed.

(2) Provide adequate support in lifting pa-
tients. Always get someone to help you when mov-
ing or lifting a heavy or a helpless patient.

(3) Take all necessary precautions when the
patient is receiving oxygen (table 5-4).

5-7
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(4) Test hot water bottles for temperature
and leaks. Always cover these bottles.

(6) Give constant supervision to patients re-
ceiving treatment with heat lamps.

(6) Know how to use and care for equipment
properly. Read all directions in the operator’s
handbook or manual accompanying the equip-
ment.

(7) Take all necessary precautions when
using electrical equipment. Examine the cords and
the plugs of electrical appliances before using
them. Arrange electrical cords so that there is no
danger that any one will trip over them. Keep
electrical equipment dry. Do not use faulty equip-
ment; tag it and turn it in for repairs.

(8) Know and obey fire regulations. Practice
fire prevention. Enforce smoking rules for patient
and personnel. Never dim lights by covering them
with a towel or with paper. Be careful when using
flammable fluids such as ether. Discard oil or wax
cleaning cloths in metal containers. Report gas
odors immediately. Keep fire doors closed. Know
the location and operation of fire extinguishers.
Know the evacuation plan of the ward. Know how
to report immediately the detection of any flame
or smoke. It is customary to post the telephone
number for FIRE on the telephone itself. (Per-
sonnel sometimes become so accustomed to seeing
this number, they fail to notice it.) Even if a
minor fire (such as in a waste container) is de-
tected and extinguished immediately, report the
fire 30 that a proper investigation can be made of
its cause.

5-10. Cleaning a Patient Unit

This procedure is followed upon discharge or
transfer of a patient. A similar procedure is re-
quired on a regularly scheduled basis for a long-
term patient because over a period of time dust
and germs will accumulate that concurrent
(daily) cleaning does not control. Nursing service
personnel are responsible for the following: bed,
bedside cabinet, chair, overbed table (when
used), lamp, and curtain or cubicle partition.
When custodial housekeeping services are not
available, the floor, window sills within the pa-
tient unit area, and adjoining bathroom are part
of this unit-cleaning responsibility.

EQUIPMENT

Wheeled utility cart
Wheeled laundry hamper
Cleaning cloths
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Wastebasket with paper bag or plastic liner
Basin of prescribed detergent-germicide solution

PROCEDURE

1. Assemble equipment in utility room and take
to unit.

2. Clear bedside cabinet (overbed table if used).
Check for any personal articles left by patient
and turn them in to wardmaster. Place all uten-
sils and any reusable treatment equipment on
cart. Discard waste in wastebasket. Place any
unused linen in unit in laundry hamper.

8. Strip bed. Remove pillow, placing pillow on
chair and pillowcase in hamper. Lower bed
gatch. Loosen bedding all around, walking
around the bed and lifting the mattress edge
to release linen without snagging on bed-
springs. Check to see that no articles are con-
cealed in linen folds. Roll each piece toward
the foot of bed. Check pocket of discarded pa-
jamas and bathrobe. Place all linen in hamper.
(Fold woolen blankets, if used, and place on
cart for special laundry.)

4. Clean bed. Wash top of plastic mattress cover,
inspecting for any tears. Rinse cloth fre
quently and use damp but not dripping wet.
Replace any damaged cover. Turn clean sur-
faces of mattress together, toward head of
bed. Wash bottom half of bedspring, raising
foot gatch and washing foot of bedframe and
all crevices. Lower gatch. By grasping clean
fold of mattress, lift and swing its clean side
crosswise on clean half of spring (fig. 5-3)
and wash exposed surface. Place pillow on un-
washed upper half of spring. Wash top surface
of pillow. Place pillow clean side dowm on
clean mattress surface and wash other side.
Wash upper spring, raising head gatch, to
complete bed cleansing. Wash cabinet, inside

Figure 5-8. Cleaning the bedside unit.




and out. Complete unit cleaning by washing
chair, bed lamp (cord unplugged), signal cord,
and overbed table, if used. If responsible for
floor, sweep and mop. Wash hands when clean-
ing is completed. Remake bed for a new occu-
pant.

5. Discard waste. If cleaning cloths are to be
reused, place in laundry hamper.

6. Wash collected utensils and place in sanitizer
for a 30-minute boiling period. Wash utility
cart and return to storage place.

7. Wash hands.

8. Remove clean utensils from boiler. Dry and
return to storage shelf.

5-11. Bedmaking

a. Make all beds in a ward alike for uniformity
of appearance. A well-made bed is neat, comforta-
ble, free of wrinkles, and readily adaptable to the
specific needs of an individual patient.

b. Use good body mechanics (section 3) when
making beds and make each movement purposeful
to conserve time and motion. '

c. Handle all linen so as to reduce dust and

spread of microorganisms. Do not shake or fan-

out clean or soiled linen. Hold soiled linen away
from uniform and place in laundry hamper, not
on the floor.

d. Provide clean blankets for each new hospital
patient. Use cotton blankets for safety and econ-
omy of laundering.

e. Following Army Medical Department policy,
use plastic protective cover on all mattresses and
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pillows. Add a rubber or laminated cotton draw-
sheet to protect the bottom or foundation sheet

p.r.n.)

f. When standard cotton bedspreads are not
available, use a top sheet as a blanket cover.

5-12. Unoccupied Closed Bed

This is a bed made after terminal cleaning of a
bed unit. The top covers are not folded back in
order to maintain clean inner surfaces.

EQUIPMENT
Cotton blanket, 1
Sheets, 2 (or 8 when one is used as a spread)
Pillowcases, 1
Bedspread (when available)

PROCEDURE

General Steps

1. Check to see that plastic mattress cover and
plastic pillow cover are in good condition. Re-
place p.r.n.

2. Obtain clean linen from linen closet. Place in
order of use on chair—pillow, pillowcase,
spread, blanket, and sheets on top.

3. Move bedside cabinet out of the way. Place
chair to one side.

4. Adjust gatch to level position. Turn bed crank
handle in. Turn swivel lamp back and up out
of the way.

5. Push mattress to head of bed.

6. Tighten mattress cover from the head of the
bed toward the foot of the bed to smooth out
all wrinkles.

MATTRESS COVER (PLASTIC OR COTTON)

Fold cover back on itself. Place top corner of mat-
tress into cover, far corner first, flap of cover on
top of mattress. Pull cover down on mattress,
working each side alternately. Fold under excess
at foot. Smooth out cover. Tighten at sides.

MAKING BED

Make bed in following steps, completing one side
before going to the opposite :

Bottom Sheet.

Step 1. Place bottom sheet on mattress. Center
lengthwise, fold at midline, hem seam down, bot-
tom hem even with foot edge. Unfold sheet across
bed. Tuck surplus under head of mattress. Pull
excess sheet taut and smooth over top edge of
mattress, tightening it from underside of mat-
tress.
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Step 2. To miter the corner, pick up hanging side
of sheet edge about 12 inches from head of mat-
tress. Lay back on mattress in a triangle fold.

Step 8. Tuck hanging corner of sheet under mat-
tress, holding hands palm down to protect knuc-
kles from bedspring.

Step 4. Place hand at side of mattress and even
with top edge. Bring triangle fold down over hand
to insure firm, smooth mitered corner.

Step 5. Tuck sheet under mattress working from
top to bottom. If mitered properly, sheet will be
smooth and neat when bed is occupied and when
gatch is elevated.

To Protect Bottom Sheet p.r.n.—

e Add standard laminated cotton protective sheet.
(Use rubber sheet when this is not available.)
Place protective sheet over bottom sheet so that
middle third of bed is covered. Tuck it under
mattress on side of bed.

e Add cotton draw sheet. The draw sheet is a
large sheet folded in half, hem to hem, smooth
side of hem on outside. Place folded edge to-
ward head of bed, centering sheet on bed and
overlapping protective sheet by 2 or 3 inches at
top and bottom.

5-10
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® Tuck sheet smoothly under the side of the mat-
tress.

Top Sheet

Step 6. Center top sheet on foundation, hem seam
up, even with head edge of mattress, surplus at
foot.

Step 7. Center blanket with edge approximately 8
inches (one handspan) from head edge of mat-
tress, surplus at foot.

Step 8. Center spread (or sheet) with edge even
with head of mattress, surplus at foot.

Step 9. Place hand under foot end of side of mat-
tress to hold foundation sheet taut while raising
mattress slightly. Smooth and tuck top sheet,
blanket, and spread under foot of mattress. Miter
corner. Leave side of top covers hanging free.

Step 10. Go to opposite side of bed and complete

bed making.

e In sequence, fold back the spread, blanket, top
sheet and, if used, the drawsheet and protective
sheet, to the center of the bed.

e Smooth and straighten the foundation sheet,
mitering the top corner and pulling the sheet
taut while tucking the side under the mattress
from head to foot. If used, pull the protective
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and draw sheets taut and tuck under the mat-
tress.

® Bring over the top covers in succession. Tuck
under at foot and miter corner.

® Do not form a cuff unless bed is being prepared
for patient occupancy—the closed bed is then
an “open bed.” Fold top edge of spread under
the blanket edge, bring top sheet over to form a
cuff, and fanfold bedding down toward the foot.

5-1n
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Pillowcase

Put pillowcase on pillow (fig. 5-4). Fit pillow into
the corner or on one side and pleat excess under
at opposite side. Place pillow neatly at head of
bed, with open end of case away from the door.

FOLDING COT

This cot may be used in the field. It is narrower
than the standard hospital gatch bed, and a light-
weight pneumatic (air-filled) mattress may be
used with it. The cot may be made with envelope
corners (fig. 5-5), which will anchor the sheet
under the narrow, lightweight mattress better
than mitered corners. The envelope corner is rec-
ommended also for the foundation sheets covering
the wheeled litter and the child’s crib mattress. Figure 5-4. Putting on a pillowcass.

1. BOTTOM SHEET~-~CENTER FOLD AT CENTEROF 2, TUCK FAR SIDE UNDER MATTRESS.
COT SMOOTH SIDE UP. EXCESS SHOULD BE EVEN TUCK NEAR SIDE UNDER MATTRESS.
AT TOP AND BOTTOM OF MATTRESS.

4. TOP SHEET-~CENTER FOLD AT CENTER OF 5, MAKE 6" CUFF OF SHEET OVER BLANKET.
COT SMOOTH SIDE DOWN, HEM EVEN WITH TUCK IN SHEET AND BLANKET FARSIDE.
TOP OF MATTRESS. TUCK IN SHEET AND BLANKET NEARSIDE.
BLANKET-~CENTER FOLD AT CENTER OF COT
6" FROM TOP OF MATTRESS.

6. MAKE ENVELOPE CORNER AT FOOT OF
MATTRESS.

Figure 5-5. Making a cot.
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5-13. Occupied Open Bed

This procedure is followed for routine daily bed
making when the patient is out of the bed. Linen
is changed as required, in accordance with local
ward policy.

EQUIPMENT

Daily allowance of clean linen (may be 1 sheet, 1
pillowcase, 1 towel, and 1 washcloth, or in accord-
ance with linen-control policy)

Washbasin containing detergent-germicide solu-
tion

Cleaning cloth

Clothes hamper

Paper bag

PROCEDURE

1. Check unit for clean linen. Obtain clean linen
as required.

2. Assemble materials at bedside, placing clean
linen in order of use on chair. Move bedside
cabinet and chair out of the way, and adjust
bed to level position. Turn bed crank handle
in.

8. Strip the bed and tighten mattress cover, from

head to foot. In stripping a bed:

e Remove soiled pillowcase and place in clothes
hamper. Place pillow against chair back.

e Loosen all linen while moving around bed, rais-
ing mattress slightly and lifting linen edges
free. Do not tug linen and snag on springs.

e If any item of linen is to be reused, fold linen as
it is removed from the bed; place this linen on
the chair seat. Roll soiled linen as it is removed;
place this linen in the clothes hamper.

CAUTION

Avoid letting soiled linen touch your
clothing or the floor. (If linen hamper is
not available within or adjacent to the
bed unit, hang the used pillowcase on the
back of the chair to receive soiled linen.)
Carefully fold or roll linen off the bed to
avoid fanning it in the air.

4. Complete bed foundation and top covering,
steps 1 through 10, paragraph 5-12. Form a
cuff and fanfold top bedding half-way to foot
of bed (fig. 5-6).

5. Replace pillowcase and pillow.

Damp-dust bed cabinet, bedframe, and chair.

Realine bed, bed cabinet, and chair. Turn bed
wheels in and lock.

ae
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Figure 5-6. Final step for occupied bed.

8. Hang clean paper bag by securing tab edge
between surfaces of bed cabinet top. Tear
down sides of bag to form 2-inch tabs. Fold
the three sides outward to form a cuff. (The
fourth side is the hanger). Folding in this
manner provides clean surfaces for handling.

9. Leave unit clean, orderly, and ready for occu-
pancy. Check to see that lamp and signal cord
are replaced for patient use.

10. Discard waste. Wash and samitize washbasin.
11. Wash hands.

5-14. Patient Occupied Bed

Changing bed linen and making a neat comforta-
ble bed while it is occupied by a patient usually
follows the completion of a cleansing bed bath. It
provides excellent opportunity for patient-cen-
tered conversation and for instructing the patient
how to move, turn, conserve energy, and maintain
good body alinement. If the patient is unconscious
or helpless, two individuals should work together.
The assistant helps to turn and hold the patient.
The operator gives instructions and performs the
procedure. When an assistant is not available to
help turn and hold a helpless patient, the side
rails of the bed opposite the operator must be
raised and latched in position to protect the pa-
tient from rolling out of bed.

EQUIPMENT
Sheets, 2
Protective sheet p.r.n.
Cotton drawsheet p.r.n.
Pillowcase, 1
Clothes hamper

PROCEDURE
1. Remove pillow. Lower bed gatch for a level
bed if allowable.

2. Loosen bed linen while moving around bed,
raising mattress slightly and lifting linen
edges free. Do not tug linen and snag on
springs.

3. Pull mattress up to head of bed p.r.n.
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4. Remove spread and blanket, leaving top sheet
as a cover for the patient.

5. Assist patient to turn toward you, to side of
bed, keeping his body covered with the sheet.
If required, raise and latch bedside when pa-
tient’s position has been adjusted.

6. Go to opposite side of bed. Place chair in con-
venient location.

7. Roll all bedding in layers close to the patient’s
back. Smooth and tighten mattress cover from
top to bottom.

8. Place clean foundation sheet on exposed sec-
tion of mattress, hem seam down, center fold
in midline of bed, folded against patient, bot-
tom edge even with foot of mattress. Tuck
under top edge, miter corner, smooth and tuck
side under, moving from head to foot.

9. Replace protective sheet, if used. Hold linen
folds in place in center of bed with one hand,
and bring rolled protective sheet back over
linen folds to clean foundation. Place clean
cotton drawsheet over protective sheet, rolling
excess folds toward patient. Smooth and tuck
under the sides of both sheets to complete near
side of foundation.

10. Tuck all linen folds under patient as
smoothly as possible. Assist patient to roll
over linen folds to the clean foundation side.

11. Secure side of bed, if needed, before going to
opposite side of bed.

12. Go to opposite side of bed. Pull rolled linen
through. Keep clean linen close to patient’s

Section IIl.

5-15. Body Posture and Body Mechanics

The medical specialist must know how to use his
own muscles in order to instruct his patients how
to use theirs. The combination of good posture
and the use of proper body mechanics benefits
both personnel and patients. The benefits include
making the most efficient use of muscles, promot-
ing normal body functions, avoiding strain and
fatigue, and preventing deformity.

a. Posture. Posture is body alinement, the rela-
tive position of body parts standing, sitting, lying
down, or participating in any other type of activ-
ity. Posture determines the distribution of body
weight and the consequent pull on muscles and
joints. It affects the size and shape of body cavi-
ties, which, in turn, affect the position of the vis-
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APPLICATION

back; remove soiled linen. Tighten mattress
cover, head to foot. Complete foundation.

NOTE

If protective sheets (or a drawsheet
only) are used, pull taut and wrinkle
free by tightening center portion first,
then upper and lower ends.

18. Turn patient to center of bed. Center clean top
sheet over patient. Instruct patient to hold
clean top sheet while you remove soiled sheet
from underneath, pulling gently from top to
bottom. Place soiled sheet in clothes hamper.

14. Replace blanket and spread, instructing pa-
tient to dorsiflex feet to be sure top bedding is
loose enough before tucking under and miter-
ing corners at the foot.

15. Complete cuff at head of bed. Fold down top
bedding to level comfortable for the patient.

16. Place clean case on pillow. Replace pillow. Ad-
just bed gatch as needed. Adjust sides of bed
as needed.

17. Place bedside cabinet and signal within pa-
tient’s reach.

18. Damp-dust unit. Attach clean paper bag. Hang
clean towels and washcloth in proper place.

19. Remove all unnecessary equipment and arti-
cles from unit. Leave unit clean and orderly.

20. Return clothes hamper to storage area. Dis-
card waste. Wash and sanitize equipment that
is returned to utility room. Wash hands.

OF BODY MECHANICS

cera. Body functions of circulation, respiration,
digestion, and joint action are directly affected by
posture. Good posture is body alinement which
favors normal function and which requires the
least strain to maintain.

(1) In standing position. Back should be
straight; feet firmly on the ground, about 4 to 6
inches apart to give an adequate base of support,
with the toes pointing straight ahead or slightly
toed out; head and rib cage held high; chin, abdo-
men, and buttocks pulled in; and knees slightly
bent.

(2) In sitting position. Back should be
straight, with weight resting equally on buttocks
and under surface of thighs (not on the base of
the spine).
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NOTE PLACEMENT OF
PILLOWS ALONG ENTIRE BACK

NOTE: BEND OF HIPS
AT BEND OF MATTRESS

SUPPORT FEET WITH SUPPORT SHOULDERS AND
MAINTAIN KNEE FLEXION

COVERED BOARD OR WITH SMALL PILLOW HEAD WITH A PILLOW

WEIGHTED BOX STARTING WELL UNDER

SHOULDERS

SUPPORT FEET WITH MAINTAIN SLIGHT FLEXION SUPPORT LUMBAR REGION
COVERED BOARD OR OF KNEES WITH A FOLDED WITH A FIRM SMALL

WEIGHTED BOX BATH TOWEL OR SMALL PILLOW
I ’ PILLOW
—'\\/—\//\
SUPPORT ABDOMEN WITH
FIRM SMALL PILLOW
PLACE HEELS AGAINST BOARD. SUPPORT SHOULDER WITH
SUPP( 'OWEL
FOLD
SUPPORT UPPER LEG IN SUPPORT UPPER ARM IN SUPPORT HEAD WITH
ABDUCTION WITH PILLOWS ABDUCTION WITH FOLDED SMALL PILLOW
COVERED BY SHEET PILLOWS

Figure 5-7. Positions for patient’s comfort and body alinement.
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b. Body Mechanics. This is the coordinated use
of body parts to produce motion and to maintain
balance. The use of good body mechanics pro-
motes the efficient use of muscles and conserves
energy. The following principles apply to any
moving or lifting activity :

(1) Face the direction of movement.

(2) Use large muscle groups of the legs,
arms, and shoulders to lessen strain on back and
abdominal muscles.

(3) Bring the object to be lifted or carried as
close to the body as possible before lifting. (This
keeps both centers of gravity close together.)

(4) Bend the knees and keep the back
straight when leaning over a work level.

(5) Kneel on one knee, or squat, and keep the
back straight when working at floor level.

(6) Push, pull, slide, or roll a heavy object on
a surface to avoid unnecessary lifting.

(7) Obtain help before attempting to move
an obviously unmanageable weight.

(8) Work in unison with an assistant. Give
instructions and agree on the signal to start the
activity.

5-16. Moving and Positioning the Bed
Rest Patient

a. Importance. Purposeful movement and posi-
tioning of a patient who is on prescribed bed rest
is necessary to maintain good posture and to pres-
erve and restore normal body function. While bed
rest is an important part of treatment, a patient
cannot be allowed to lie motionless and in any one
position for extended periods of time. The nursing
care of a patient in a standard hospital bed is
discussed here; modifications of care when a turn-
ing frame is used are discussed in section XI.

b. Nursing Care Responsibility. The specialist
responsible for nursing care of the patient must
know the reason why bed rest is ordered and how
much physical effort and movement by the patient
is allowable. If the patient is unable to move him-
self, he must be moved and repositioned at least
every 2 hours day and night. If the patient is able
to move himself, he must be encouraged to do so
and must be checked to see that his movements
are purposeful and that his posture is good.

(1) Tell the patient what is to be done and
how it is to be done in order to use proper body
mechanics.
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(2) Plan several alternate positions (fig. 5-7)
to provide comfort, support, and good body aline-
ment. A patient with a painful disorder is under-
standably reluctant to change a position that
seems to be comfortable. He, therefore, tends to
favor a position that usually involves minimum
movement. Continued favoring of this position
may result in contracture deformity. This is a
shortening of the normal range of a joint move
ment and is very disabling. The continuous use of
the head and knee rest, for example, favors devel-
opment of contractures at the hip and knee. An
effective preventive position is flat on the abdo-
men, legs extended, feet over the edge of the mat-
tress, toes pointing to the floor. This is a position
a patient seldom places himself in voluntarily.

¢. Modifications of Bed Rest Positions. These
include supine (back-lying), prone (front-lying),
lateral recumbent (on either side), and Fowler's
position (semiupright with back and knee rests
elevated), plus being lifted from bed to sit in a
chair. All of these position changes provide alter-
nate weight-bearing surfaces to relieve pressure,
improve circulation, and preserve muscle function
as different muscle groups contract and relax. The
patient will actually look and feel better as he
gains strength and self-confidence.

d. Body Alinement in Bed. The following points
should be checked to insure good body alinement,
whether the patient is lying on his back, abdomen,
or side:

o Head in midline with the trunk.

® Back straight, with normal body curves (cervi-
cal, thoracic, and lumbar) maintained.

e Ribs elevated to prevent constriction of the
chest.

The arms and legs should be in a position of funec-
tion (the position for maximum usefulness of the
joints, feet, and hands).

(1) Position of function of legs and feet. This
position favors standing upright and walking. In
general, if the toes point to the ceiling when in
back-lying position and point to the floor when in
front-lying position, the feet, legs, and hips are in
good alinement.

(2) Position of function of arms and hands.
This position favors raising the arms and grasp-
ing things with the fingers. The hand should not
droop at the wrist, be clenched in a fist, or be flat.
The position of function for the hand is dorsiflex-
ion (at a slight upward angle) at the wrist, with




the fingers and thumb in position to write with a

pencil.

5-17. Safety in Moving and Lifting
Activities in Patient Care

The use of body mechanics enables the medical
specialist to perform moving and lifting activities
while avoiding back strain. The methods de-
scribed apply to moving patients (or objects of
similar weight) while standing at a hospital bed
working level.

a. Preparation of Body for Lifting Movement.
Before starting to move or lift a patient or an
object, prepare your body for the lifting move-
ment as follows:

(1) Stand with feet apart, one foot advanced
(fig. 5-8 @ ), facing the side of the bed.

(2) Lower body to working level by flexing
the knees while keeping the back straight (fig. 5-8
®).

(3) Lean forward and slide arms under the
patient, keeping the elbows close to the body, and
the back straight.

(4) Set pelvis for moving the patient by ten-
sing (constracting) simultaneously the abdominal
and gluteal muscles (fig. 5-8 © ).

b. Movement of the Patient.

(1) To move the patient toward you, let the
arms holding the patient slide on the surface to-
ward you while shifting your weight backward
from front to rear foot (fig. 5-9 @ ).

(2) To move the patient away from you, let
the arm holding the patient slide on the surface
away from you while you shift your weight for-
ward from rear to front foot (fig. 5-9 ® ).

Figure 5-8. Body in correct position for moving or lifting.
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Figure 5-9. Body in motion when moving or lifting.

(8) To lift the patient, first move the patient
toward you. This keeps the centers of gravity
close together. Keeping elbows close to your body,
straighten your knees to equalize weight on both
feet (fig. 5-9 © ). Support the weight of the
patient against the chest as you shift your weight
backward.

(4) To lower the patient to the bed surface,
flex the knees to lower your body to working level
(fig. 5-9 ® ). Shift your weight forward as you
lower the patient to the bed surface.

5-18. Methods of Moving and Positioning
Patients in Bed

a. General. Application of the principles of body
mechanics provides safe, efficient, and comforta-
ble means of moving and positioning patients who
can and cannot assist themselves. Preparation for
these procedures includes—

(1) Knowing what the patient can do and
should be encouraged to do in order to assist.
Check doctor’s orders and nursing care plan card.

(2) Telling the patient exactly what is to be
done and what he can do to help.
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(3) Obtaining necessary equipment and ar-
ranging it conveniently at the bedside.

(4) Obtaining necessary assistance before
trying to move an unmanageable patient.

(5) Starting with the bed flat (if tolerated by
patient) and with the bed wheels locked.

b. Moving a Patient Up in the Bed. There is a
tendency for the mattress and the patient to slip
down when the head of the bed has been elevated.
Lower the head gatch to level position and move
the mattress up before repositioning the patient,
as free space at the foot of the bed is needed to
adjust bedding.

(1) To move the mattress up. This procedure
is used when the patient can assist; stand behind
the head of the bed and grasp mattress; flex knees
slightly, advancing one foot; tell patient to bend
knees and to raise buttocks off the bed on signal;
give signal, brace forward thigh against bed and
slide mattress and patient up. If patient cannot
assist, ask for help. Instruct the assistant to stand
at the opposite side of the bed and grasp the mat-
tress. On signal, slide mattress and patient up.

(2) To move the patient up. Pull pillow up-
right- tell patient to reach back and grasp the
bars at ti e head of the bed and bend his knees;
slide one #rm under the patient’s shoulders and
the other arm under his buttocks (fig. 5~10) ; on
signal, have the patient pull with his arms and
push with his feet while you slide him upward.

NOTE

When patient cannot assist, the assistant
and specialist, standing on opposite sides
of the bed, slide their arms under the
patient’s back and thighs, and in unison,
both shift their weight and slide the pa-
tient up.

(8) To use a drawsheet. A drawsheet may be
used to help move a helpless patient. An assistant
is needed. Loosen the sheet and roll close to either
side of the patient’s body. In unison, grasp the
rolled sheet and slide sheet and patient upward.
Then smooth the loosened sheet free of all wrin-
kles, tighten, and tuck under the sides of the mat-
tress.

¢. Assisting a Patient to Raise Head and Shoul-
ders. This procedure is used to remove or to re-
place the pillow or to assist the patient into a
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Figure 5-10. To move a patient up in Sed:" ’

sitting position. Stand facing the head of the bed
with one foot advanced. Slip arm nearest patient
under his axilla and brace this hand against the
back of his shoulder. Tell him to bend his knees to
relieve strain on his abdominal muscles and to
brace the hand of his supported arm against your
shoulder. By linking arms, you and the patient
make use of shoulder and chest muscles to lift
body weight (fig. 5-11 @). This linking of arms
provides mutual support. At the given signal,
raise his back and shoulders by shifting own
weight from front to rear foot. Use free hand to
support his head or to remove or replace the pil-
low.

d. Moving a Patient to the Side of the Bed.
Bringing a patient close to the side of the bed
brings both centers of gravity closer, so all other
moving and turning procedures will require less
strain. When working alone, move the patient’s
body part by part: To move upper body, slide one
arm under his head and shoulders and one arm
under his back; then slide his upper body toward
you. To move lower body, slide one arm under his
hips and one under his thighs, then slid¢ lower
body toward you. Realine shoulders, hips, and legs.

e. Turning a Patient on His Side. Wheiy work-
ing alone, always turn the patient towaﬂ you.
Stand on the side of the bed toward whieh the
patient is to be turned. Flex his knees towa#d you.
Place one hand on his far shoulder and tha other
on his far hip. Bracing your body against the side
of the bed, gently roll the patient toward you.
Now go to the opposite side of the bed. Slide arms
under the patient’s hips and draw his hips toward
you, toward the center of the bed. Flex his upper
leg forward on his extended lower leg to prevent
him from rolling backward. Check shoulder aline-
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Figure 5-11. Moving and positioning a patient.
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ment. His lower arm should be in front of his
chest or extended along his back, but not caught
under his body (fig. 5~11 ® ). Return to original
side of the bed. Arrange pillow to support head.
Use two additional pillows to support upper arm
and upper leg to maintain shoulder and hip aline-
ment.

5-19. Body Mechanics in an Arms-Carry
Lift From Floor to Bed Level

There will be occasions in both field and fixed
hospital situations when a patient must be lifted
from the floor to a bed or wheeled litter. A mini-
mum of three bearers is necessary for a heavy
patient but two bearers may be adequate for lift-
ing a light-weight patient. The bearer lifting the
patient’s head and shoulders instructs the patient
and gives all commands. The sequence of the steps
in the procedure are safety factors. Each step
promotes distribution of both bearer’s and pa-
tient’s weight and protects the bearer’s back from
strain while lifting and rising from floor to bed
level. The medical specialist who knows how to
use his own muscles can thus concentrate on the
safety and comfort of the patient.

PROCEDURE
(fig. 5-12)

1. Place the bed or stretcher to receive a patient
lifted from the floor at the far side of the
patient and parallel to him. Lock the wheels of
the bed or stretcher. All bearers kneel on the
knee nearest the patient’s feet. Each bearer
slides his arms under the patient at a space
interval which allows the bearer’s elbows to be
held close to his body, while supporting the
patient’s shoulders, back, hips, and thighs.

2. At the command, all lift in unison, shifting

Figure 5-12. Arms-carry lift from floor to bed level.
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weight backward, and carrying the patient to
a support position on their braced thighs (the
thigh toward the patient’s head).

Figure 5-12—Continued

3. At the command, all lift and turn the patient

inward toward their chest, while with back
straight, all rise to standing position.

NOTE

This is a key maneuver for proper
weight distribution. Attempting to rise
to a standing position while supporting
the patient’s weight on the outstretched
forearms will cause a severe strain.

Y|

Figure 5-12—Continued

4. To lower a patient to a bed placed parallel, all
step forward to the side of the bed. Flexing
the knees, shifting the weight to the front
foot, and keeping the back straight, lower the
patient gently to the bed.

5-20. Assisting the Patient Out of Bed

“Out of bed” may be for transportation only or it
may be a series of progressive changes in posture




Figure 5-12—Continued

and activity for a bed patient. As in any move-
ment or position change, find out in advance how
much activity is permissible and encourage the
patient to assist himself within those limits.

MOVEMENT FROM BED TO CHAIR

This usually represents the first change of a bed
patient from a supine to an upright position. All
movements must be deliberate to allow for neuro-
circulatory adjustments. Check pulse, respiration,
and skin color before moving the patient and
again after he is settled comfortably in the chair.

Watch for dizziness, faintness, and fatigue. The

first time up usually lasts no longer than 30 mi-

nutes and, unless otherwise specified, is combined

with ambulation.

1. Check the patient’s pulse, respiration, and skin
color before moving.

2. Place the chair parallel to the side of the bed
and toward the foot. If wheelchair is used,
brace the wheels and move footrests to one
side. If a blanket is needed, place open blanket
in chair.

3. Fold covers to foot of the bed.

4. Assist the patient, dressed in pajamas, to sit
upright and to pivot his legs over the edge of
the bed.

5. Assist patient into bathrobe. Place slippers on
feet. Allow him to feel balanced and secure
while sitting upright.

6. Stand facing the patient. Place hands on ei-
ther side of his waist and tell him to place his
hands on your shoulders (fig. 5-13). Support-
ing him in this position, assist him to step
down from bed to stool and from stool to floor.
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Figure 5-13. Assisting patient into an upright position.

7. Stand upright and face the patient while he
supports himself on your shqulders and bal-
ances himself in an upright position.

8. Side-step together and pivot (fig. 5-14) into
position for seating him well back on the chair
seat. Support him with one arm and hold the
chair steady as he lowers himself. If a wheel-
chair is used, adjust the footrests and set the
brakes, or brace the chair against a support.
Fold blanket, if needed, around patient and
tuck ends in to prevent catching in wheels.

Figure 5-14. Position for pivoting patient.

9. Straighten or make the bed as soon as the
patient is settled comfortably. Fold covers to
foot in preparation for his return to it.

10. Check his pulse, respiration, and skin color.
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Lifting a Patient to a Chair

A patient unable to stand upright is transferred
to a chair by a 2-man, 4-hand carry (fig. 5-15).
This procedure is recommended for lifting a pa-
tient to a bedside commode or lifting a patient
with foot injuries to a chair.

Figure 5-15. Two-man, four-hand carry.

1. Check the patient’s pulse, respiration, and skin
color.

2. Sit the patient upright on the side of the bed.

3. Standing on either side of the patient, inter-
lock hands to form a seat for the patient. Tell
the patient to support himself by placing an
arm around each neck.

4. Carry the patient to the chair and lower him
on to the seat.

5. Check his pulse, respiration, and skin color.

MOVEMENT FROM BED TO STRETCHER

One to three assistants are needed, depending
upon the size, weight, and condition of the pa-
tient.

Using a Drawsheet

1. The patient is moved to the side of the bed.
The drawsheet is loosened and rolled close to
the patient.

2. The stretcher is placed parallel to the patient’s
side of the bed, with bed wheels and stretcher
wheels locked.

3. If two assistants are available, they should
both stand at the far side of the stretcher, lean
over and each assistant grasp the drawsheet
with one hand. The assistant nearest the pa-
tient’s head should slip his free hand under the

5-22

patient’s head and shoulders for support. The
second assistant should use his free hand to
support the patient’s legs. If three assistants
are available, one assistant should stand at the
head of the stretcher and prepare to support
the patient’s head and shoulders. The second
asgistant should stand at the far side of the
stretcher, lean over, grasp the drawsheet and
prepare to lift. The third assistant should be at
the foot of the stretcher and prepare to sup-
port the patient’s legs. At a signal, all lift in
unison, shifting weight to transfer the patient
to the stretcher (fig. 5-16).

NOTE

The drawsheet is usually left in place
under the patient to return the patient to
bed.

Figure 5-16. The drawsheet lift from bed to stretcher.

Using a 3-Man Carry

1. The stretcher is placed at a right angle to the

bed with jts head toward the foot of the bed.
The patient is moved to the corresponding side
of the bed, while bearers stand parallel to the
bed.

. Number 1 man slides his arms under the pa-

tient’s head and shoulders; number 2 man,
under the patient’s chest and buttocks; num-
ber 3 man, under the patient’s thighs and
calves (fig. 5~-17 @ ). On signal, all three lift,
turning the patient in against their chests.

. On signal, all pivot backward, with number 1

man as the axis (fig. 5-17 ® ). On signal, all
step forward and lower patient to the
stretcher (fig. 5-17C ).
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. Figure 5-17. Three-man arms carry, bed to stretcher.
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EARLY AMBULATION

Ambulating (walking) a patient as early in the
course of his medical or surgical treatment as pos-
sible i3 an important part of present-day patient
care. The primary purpose of early ambulation is
to prevent complication of prolonged bed rest—
complications such as circulatory disturbances in
the legs, lung congestion, constipation, or urinary
retention. It is essential to remember that al-
though early ambulation helps a patient to recu-
perate and become self-sufficient, he continues to
need a great deal of nursing care and nursing
support while he gradually progresses through
successive stages of rest and activity. The medical
specialist must know how to assist a patient out
of bed to an erect position while he is weak, has
pain, and is justifiably apprehensive. Once out of
bed, the patient walks, from a step or two to a
longer distance, before returning to bed.

Conditioning Exercise Programs

1. Conditioning exercises are planned series of
exercises to maintain muscle tone and strength
for patients who are incapacitated by sickness
and injury. They are prescribed by the doctor.
In Army Medical Department facilities, the
physical therapy section is consulted, and a
qualified physical therapist evaluates the indi-
vidual patient and plans and conducts a pro-
grammed series of exercises.

2. In general, prescribed exercises keep the prin-

cipal muscle groups of the back, abdomen, and
upper and lower extremities from becoming
“deconditioned.” Exercises for bed patients
are conducted on the ward, either on an indi-
vidual basis or as group instruction for se-
lected patients.

3. Many of the programs require on-the-hour (or
other interval) self-administered exercise by
the individual patient as essential followup of
an exercise period which has been supervised
by a physical therapist. The success of the pro-
gram requires understanding and whole-
hearted support of nursing personnel, but it is
not appropriate to include instructions for ad-
ministering specific exercises in this manual.
The medical officer arranges for conferences
and instruction of nursing personnel. Exam-
ples of exercises requiring on-the-hour fol-
lowup are quadriceps setting to strengthen
thigh muscles for walking and range-of-mo-
tion exercises for weakened or paralyzed arms
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and legs. Planned and supervised exercises
help restore the patient to his maximum

capacity to carry on the activities of daily liv-
ing.

Section IV. PATIENT HYGIENE AND COMFORT

5-21. Oral Hygiene

Oral hygiene (mouth care for cleanliness) is es-
sential to the care of all patients, as the mouth
normally harbors many bacteria. The patient’s re-
sistance may become so lowered during illness
that severe infections of the mouth tissue may
result. Mouth breathing, restricted oral fluids, ele-
vated temperature, and other conditions that
accompany illness cause drying and cracking of
mouth tissues. Such conditions aid the develop-
ment of infection. When a patient is too ill to care
for his mouth or teeth, the medical specialist must
help him or must perform the procedure for him.
Ambulatory patients may need reminding to
carry out self-care measures. Problems in oral hy-
giene should be referred to the Dental Service,

ROUTINE MOUTH CARE

Mouth care should be given at least every morn-
ing and evening to all patients, and preferably
after every meal. Routine mouth care is essen-
tially assisting a patient to brush his teeth and to
rinse his mouth thoroughly, as often as needed.
The purpose is to keep the mouth clean, to prevent
sores and mouth odors, and to refresh the patient.

Equipment
Glass of water
Drinking tube p.r.n.
Hand towel
Toothbrush and dentifrice
Mouthwash, if desired

Procedure
Patient Able to Help Himself
1. Place the patient in a comfortable position.

2. Arrange equipment within his reach on bed-
side table or on overbed table.

3. Remove and clean equipment promptly when
he is finished.

NOTE
Rinse toothbrush thoroughly under run-
ning water and allow it to air dry—do
not place the damp brush in cabinet.

Patient Requiring Assistance

1. Turn patient on side or if on back, turn his
head to the side.
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Figure 5-18. Assisting patient.

2. Place towel under his chin and over bedding.

3. Pour water over the brush; place dentifrice on
it.

4. Give the patient his brush; hold basin under
his chin while he brushes his teeth (fig. 5-18).

5. Let the patient rinse his mouth frequently,
using the drinking tube. Encourage him to
swish the rinse water vigorously, moving his
cheeks, to flush away the loosened debris.

6. Remove the basin, wiping his face and lips
with the hand towel.

7. Remove and clean the equipment.

8. Wash hands.

When the Patient is Unable to
Brush His Own Teeth

Proceed as in ‘“Patient Requiring Assistance,”
doing all steps for the patient. To brush his
teeth—

1. Start with the front teeth and brush each area
about 6 times, progressing from one side of
the mouth to the other.

NOTE

The surfaces of teeth next to the tongue
and cheeks are the most difficult to reach
and thus require the most attention.



Figure 5-19. Method of brushing the teeth.

2. Brush outer and inner surfaces of the teeth
from the gum margins toward the biting
edges, brushing lower teeth up, upper teeth
down. Use a back-and-forth scrubbing motion
on the biting surfaces (fig. 5-19).

3. Finish the mouth cleansing with a gentle
brushing of the tongue from back to front and
with a final thorough rinsing.

CARE OF DENTURES

Give dentures the same careful cleansing as the
natural teeth. The conscious patient should wear
his dentures. Since many patients are sensitive
about having artificial teeth, be especially consid-
erate to spare them embarrassment. Clean den-
tures under running water, if possible.

NOTE
Be sure patient cleans his mouth and any
natural teeth while dentures are out of

his mouth.
Equipment
Tissues
Washbasin
Toothbrush (or denture brush)
Dentifrice
Denture container
Procedure

1. Have patient remove his teeth and place them
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in the denture container. This may be a glass
of water if a special container is not available.

2. While the patient cleans his mouth, take his
denture to the sink. Give him tissues to wipe
his mouth.

3. Place the basin in the sink. Brush the denture
over the basin, under running water. (The
basin containing water will cushion the den-
ture if dropped.) Rinse denture.

4. Place the denture in a basin of water while
cleaning denture container. Return dentures in
container to patient.

5. When not in use, store dentures in a clearly
marked, clean container, filled with clean
water. Do not allow patient to wrap denture in
tissue or handkerchief and store it in his pa-
jama pocket, under his pillow, or in the
drawer.

5-22. Special Mouth Care

Special mouth care is care required for oral hy-
giene that cannot be accomplished by routine
tooth brushing and mouth rinsing measures. Pa-
tients with mouth injuries, oral surgery, or in-
flamed mouth tissues because of systemic illness
or other causes are given mouth care in accord-
ance with medical or dental orders. However,
many patients, because of this general condition,
require special mouth care as part of their basic
nursing care; any seriously ill, unconscious, or
otherwise incapacitated patient must have his
mouth kept clean, moist, odor free, and refreshed.
By carrying out nursing measures at regular, fre-
quent intervals—every 1 or 2 hours, or more fre-
quently when required—the first signs of inflam-
mation can be detected early and reported at once
to the doctor for treatment. Unless otherwise or-
dered, equipment and procedure for special mouth
care are as follows:

EQUIPMENT

Flashlight

Cotton-tipped applicators, q.s.
Tongue blade

Glass of water

Drinking tube

Paper cup

Asepto syringe with rubber tip
Emesis basin

Hand towel

Lubricant (petrolatum ointment or liquid)
Paper bag for waste
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NOTE 1

Add suction machine for the patient who
is unconscious or otherwise in danger of
aspirating solution.

NOTE 2

For some patients, a small (child-size)
soft-bristled toothbrush may be used,
alone or in combination with applicators.

PROCEDURE

1. Assemble equipment on a tray to be kept at
the bedside.

2. Place patient on his side.
8. Place towel under his chin and over bedding.

4. Using tongue blade and flashlight, gently ex-
amine interior of mouth to detect any sore or
bleeding areas before starting cleansing. Re-
port these conditions immediately, in order to
obtain any special instructions.

5. Pour water and mouthwash, half and half,
into paper cup.

6. Moisten applicator in mouthwash solution.

7. Using tongue blade to hold mouth open and to
move lips and cheeks gently away from tooth
surfaces, use moistened applicator to cleanse
teeth and mouth tissues, as with a toothbrush.
Use fresh applicator for each section of mouth
—do not redip one into clean solution. Discard
after each use.

8. If possible, have patient use drinking tube to
rinse mouth, first with mouthwash solution,
then with fresh water.

9. If patient is unable to use drinking tube, gen-
tly irrigate mouth with asepto syringe. Use
small amount of solution at one time, directing
stream from rubber-tipped syringe to side of
mouth to prevent choking.

NOTE

If patient is unconscious or otherwise in
danger of aspirating solution, maintain
suction with suction catheter at the same
time solution is introduced with syringe.
An assistant may be needed for this
phase of mouth care.

10. Cleanse tongue, using tongue blade and appli-
cator.

11. When cleansing and rinsing process is fin-
ished, remove basin, gently drying face and
lips with towel.
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12. Apply lubricant thoroughly but sparingly to
lips, using clean applicator.

13. Make patient comfortable.

‘14. Remove soiled equipment. Clean and reset

tray.
15. Wash hands.

5-23. Urinal and Bedpan Assistance

Most bed patients find using the urinal or bedpan
a necessary but sometimes embarrassing experi-
ence. It is a nursing responsibility to reduce the
unpleasant aspects as much as possible and to as-
sist the patient to maintain proper elimination
with the least exertion. The urinal or bedpan is
provided promptly whenever requested. In addi-
tion, all bed patients are usually offered one be-
fore meal hours and visiting hours. Both patients
and personnel must wash their hands after use.

PROCEDURE

Use of the Urinal (Male Patient)

1. Bring urinal, inserted in paper cover, to the
patient. Screen the patient and give the urinal
directly to him, placing the cover on the seat
of the chair.

2. Assist the patient as needed; for example, ad-
justment of pajama trousers or placement of
urinal. Be sure to place the urinal in level posi-
tion after lowering the knee gatch p.r.n. In-
struct the patient to signal when finished. Be
sure he understands that he must never place
the urinal on his bedside stand.

8. On signal, return promptly, bringing a basin
of warm water. Remove the urinal from the
bed. Assist the patient to wash his hands.

4. Note the color and amount of urine before dis-
carding it. If output record is kept, measure
and record the amount and time voided on DD
Form 792, Intake and Output Worksheet (I &
0). If the appearance of the urine seems ab-
normal, save a specimen for the doctor to ob-
serve.

5. Follow routine procedure for cleansing and
storing the urinal.

Use of the Bedpan
(Male or Female Patient)
1. Bring warmed bedpan, inserted in paper

cover, to the patient. (To warm the bedpan,
rinse with hot water, then dry.)

2. Screen the patient.



8. Place the covered pan on the chair seat and
prepare to assist the patient p.r.n. Lift bed
covers, remove any supporting pillows, and
lower the knee gatch. Pull pajama jacket
above waist and pants to below knees. Tell the
patient to bend his knees, press heels against
the bed, and raise his hips. Slip one hand
under his back, and place the pan under his
buttocks. (If the patient is heavy and unable
to assist in lifting, ask for assistance. If he
cannot raise his buttocks, roll him to the near
side of the bed, place the pan against his but-
tocks, and then roll him back on the pan.)
Check his position on the pan.

4. Elevate the head of the bed. Place toilet paper
and signal cord within his reach. Leave pa-
tient alone unless he requires constant atten-
tion.

5. When patient is through, answer signal
promptly, bringing a basin of warm water.
When removing the pan, support the patient in
the same way as in placing it. If the patient is
unable to cleanse himself, turn him on his side
off the pan and cleanse him with paper. If
necessary, wash the anal area with soap and
warm water ; dry thoroughly.

6. Place covered pan on chair. Readjust pajamas,
bedding, and patient’s position. Remove the
screen, Air the area by opening a window, if
possible.

7. Before disposing of contents of the bedpan,
look at them, noting amount, consistency,
color, and unusual appearance. If in doubt of
appearance, save a specimen for the doctor to
observe. Record the stool on the I & O Work-
sheet, if used; otherwise, record it in the defe-
cation or bowel movement (BM) column on
the TPR worksheet.

8. Follow routine procedure for cleaning and
storing the bedpan.

5-24. A.M. and P.M. Care

A.M. (morning care) and P.M. (evening) care are
hygiene and comfort measures provided for all
bed patients on a system