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This book is designed to serve as a ready reference and review for 
Special Forces (SF) medics. It covers diseases and medical problems that 

PREFACE 

SF medics may encounter in various areas of the world. It does not, 
however, take the place or eliminate the need for a canprehensive medical 
area study. 

Many treatments given in this handbook would best be given in a 
hospital where a laboratory and special equipment are available, and 
personnel with serious injuries or illnesses should be evacuated to such a 
hospital if at all possible. Know your limitations and do not exceed them. 
Remember the maxim “First thou s a hf 
more canpetent medical authority whenever possible. 

Since we want tc use as few pages as possible in presenting this 
information, we use comnon medical abbreviations throughout. For exmple, 

A. - analysis 
ABE - acute bacterial endocarditis 
ad -upto 

kg’ 
ante meridiem 

z basal body temperature 
- twice a day 
- blood oressure 

BUN - blood bea nitrogen 
BU - biological warfare 
C. - Celsius, centigrade 
CBC - canplete blood count 
cc. - cubic centimeter 
CHF - coneestive heart failure 

h. 
HB 
HCl 
HCT 
HEENT 

Hg 
h.s. 
Hx 
ID 
I&D 
i.e. 
IM 

csi . -..;;-+a, - ccl, l.L,Ilc b-z, IV 
C.N.S. - central nervous system 
COPD - chronic obstructive 

pulmonary disease 
;. 

CPR - cardiopulmonary resuscitation lab 
CT - clotting time lb 
C.V.A. - costovertebral angle; LLQ 

cerebrovascular accident HCL 
d. - day; daily med 
DAC - dilatation and curretage 
DTR - deep tendon reflex mEq. 
Dx - diagnosis mg. 
E. coli - Escherichia coli Mg 
e.g. 
F. 

- for example 
- Fahrenheit 

MI 
MIF 

G.I. - gastrointestinal 
gm - gram min 
w. 
gt. 

- grain 
- drops 

ml. 
Ian. ___IL_.._i_____ . . ,I W - gmLLo”r-s”ary I?.“. 

- hour 
- hemoglobin 
- hydrochloride 
- hematocrit 
- head, eye, ear, nose h 

throat 
- mercury 
- at bedtime 
- history 
- intradermal 
- incise & drain 
- that is 
- intramuscular 

in+rs.,nnn,,Q - *11*1 cI.SII”“” 
- international unit 
- kilogram 
- liter 
- laboratory 
- pound(s) 
- left lower quadrant 
- mid clavicular line 
- medication; medical; 

medicine 
- milliequivalent 
- milligram 
- magnesium 
- myocardial infarction 
- merthiolate/iodine/ 

formaline solution 
- minute 
- milliliter 
- millimeter 

_:l?z__ ._ i L - - mlLlJ.On WILta 
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iv 

Na - sodiun (natriun) S. - subject findings 
NBC - nuclear, biological, chemical SBE - subacute bacterial 
NG - nasogastric endocarditis 
NPN - nonprotein nitrogen set - second 
N.P.O. - nothing by mouth sed. - sedimentation 
N&V - nausea 4 vaniting SLR - straight leg raise 
0. - objective findings sp. gr. - specific gravity 
OD - overdose SPP. - species 
02. - Ounce x! - subcutaneous 
P. - plan of treatment S and S - signs and symptans 
p.c. - after meals stat. - immediately 
P.E. - physical exam STS - serologic test for 
PB - hydrogen in concentration syphilis 
PID - pelvic inflwmatory disease Sx - symptaes 
PM - preventive medicine T. - temoerature 
P.H.I. 
P.M.N. 

P.O. 

P:P,D. 

;7:,. 
psi 
FTB 

p.v. 

,“:d. 
9. h. 
q.i.d. 
q.s. 
qt. 

- point of maximus impulse 
- polymorphonuclear neutrophil 

leukocytes 
- by mouth 
- partial pressure oxygen 
- pulsus paradoxus 
- purified protein derivative 
- parts per million 
- as required or as needed 
- pounds per square inch 
- primary tuberculosis 
- through the vagina 
- every 
- every day 
- everv hours 
- four-tss a day 
- sufficient quantity 
- quart 

tab. - tabiet 
TB - tuberculosis 
t.i.d. - three times a day 
TX - treatment 
u. - unit 
URI - upper respiratory 

infection 
U.S.P. - United States Pharmacowia 
VD - venereal disease 
VS - vital signs 
W.B.C. - white blood cell, white 

blood count 
W.H.O. - World Health Organization 
WO - without 
wt. - weight 

SYMBOLS 

- increase 

- decrease 

- greater than 

- less than 
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Holders of ST 31-91B, Special Forces Medical Handbook, 
should add to/change the text as follows: 

Page -- 

iv 

1-15 

1-21 

l-73 

2-17 

D-2 

hotter? right column, under SY'qBOLS, add -.--- 

f - 

JI - 

> - 

<- 

line 2, 
columns 

line 11 
..a.S.L I? lind 

increase 

decrease 

greater than 

less than 

add $ hefore or in center and riyht 

(Breath sounds 6: voice), same as for 

bottom page, 2d para from bottom under 0, add 
+ before r4.B.C. and ) before 20,090 

para 1-51 :I)., first line, add c before B.P. 

mid page, last nara hefore A., 2d 6 3d lines, 
add + sign over -; should read 89227 & 124269 --- 

oara D-4c, line 3, add - over =; should read 
w R r '?r'A~c;nf~ ,.. ..a. _. I , _I” \I 

In addition to the above, users should he aware that 
superscripts and subscriots in the text are sometimes 
out of line due to mechanical error. 



CHAPTER 1 

BODY SYSTEMS 

Section I - Integunentary System 

l-l. SKIN. Tough elastic structure covering the entire body consisting 
of two layers: the epidermis and the dermis. 

1-2. DIAGNOSIS W SKIN DISEASES BY PHYSICAL EXAMINATION. 

a. Primary lesion. Earliest changes to appear: 

(1) Hacule. FIat discolored spot of varied size 10 mn. or 
smaller. 

(2) Patch. Flat discolored spot of varied size 10 mn. or 
larger. 

(3) Papule. 

(4) Plaque. 

(5) Nodule. 
elevated). 

(6) Tumors. 

Solid elevated lesion 10 mn. or smaller. 

A group of confluent papules. 

Palpable solid lesion 5-10 tan. (may or may not be 

Larger nodules usually 20 rmn. or larger. 

(7) Vesicle. Circunscribed elevated lesion 5 tan. or smaller 
containing serous fluid. 

(81 blla. Circunscribed elevated lesion 5 mn. or larger. 

(91 Pustule. Superficial elevated lesion containing pus. 

(101 kheal. Transient elevated lesion caused by local edema. 

b. Secondary lesions result fran either evolution (natural) of the 
primary lesions or patient manipulation of primary lesions. 

(11 Scales. Heaped up parts of epitheliun. 

(21 Crusts (Scab). Dried set-us, blood, or pus. 

(31 Erosion. Loss of part or all of the epidermis. 

(4) Ulcer. Loss of epidermis and at least part of dermis. 

(5) Excoriation. Linear or hollowed-out crusted area caused by 
scratching, rubbing, or picking. 

(6) Lichenification. Thickening of the skin uith accentuation 
of the skin markings. 

(71 Atrophy. Thinning and wrinkling of the.skin resembling 
cigarette paper. 

l-l 
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(8) Scar. ‘Ihe result of healing after destruction of the 
dermis. 

l-3. SKIN DISORDERS. 

a. Pruritus (Itching). 

S. Cunpulsive itching accompanies primary skin disease or may be 
the only signs and symptoms. 

0. Redness, uticarial papules, excoriated papules, fissures, 
crusting, etc. 

A. Pruritus/Pruritus secondary to skin disease. 

P. Correct the skin disease, or discontinue using irritating 
substance, e .g . , soap, clothing, chemical, etc. Use of mild 
tranquilizers: Valiun, Vistiral. Use of major tranquilizers: Thorazine. 
Use of antihistamines: Benadryl 50 mg. t.i.d. 

b. Contact dermatitis is divided into two types: 

(11 Primary irritant contact dermatitis. Develops within a few 
hours, reaches peak severity in 24 hours then disappears; caused by contact 
with a chemical irritant. 

(21 Allergic eczematous contact dermatitis. Has a delayed onset 
of about 18 hours, peaks in 48-72 hours, and often lasts 2-3 weeks after 
discontinuing exposure to the offending antigen, (Poison ivy, oak, or ~1. -1 ~&L1__ sunac or allergy to clowning, etc.; 

(3) Symptoms vary from minor itching and redness to vesicles, 
redness, edema, oozing, crusting, and scaling; itching is usually sharply 
demarcated. 

(4) Remove offending agent. Use tap water, soaks, or 
canpresses. Blisters may be drained but leave the tops on. &al 
corticosteriods - Prednisone 40-60 mg./day x lo-14 days in severe cases. 
Topical corticosteriods are not effective in acute phase. 
Antihistamines - Benadryl 50 mg. t.i.d. 

1-4. BACTERIAL SKIN INFECTIONS. 

a. Impetigo/Ecthyma. Superficial vesiculopustular skin infection 
seen chiefly in children. Ecthyma is an ulcerative form of impetigo. 

S. Group A B-hemolytic streptococcus is usual cause, but 
Staphylococcus aureus may be cultured also. 

0. Usually affects arms, legs, and face, with the legs being 
more susceptible to ecthyma than unexposed areas. Both may follow 
superficial trauna or may be secondary to skin disease or insect bites, but 
it is not unco+mxon for it to arise on normal skin. 

Lesions vary frcm pea-sized vesicopustules to large bizarre 
circinate ringcrormlike lesions that progress rapidly from maculopapules to 
vesicopustules or bullae to exudative and then to heavily crusted circinate 
lesions. Ecthyma is characterized by small, purulent, shallow ulcers 



covered with crusts. Itching is ccexaon and scratching can spread the 
infection. 

A. Impetigo/ecthyma. , 

P. Systemic antibiotics are superior to topical antibiotics. 
Penicillin is the drug of choice; second choice is erythrcmycin. 

IM Penicillin ORAL Penicillin Erythrcmycin 

Child 600,000 U. Pen G 125 mg. q.i.d. x 10 days 125 mg. q.i.d. x 10 days 
Adult 1.2 mil U. Pen C 250 mg. q.i.d. x 10 days 250 mg. q.i.d. x 10 days 

In secondary impetigo, the underlying cause should be treated also. 
Neglected infection may result in cellulitis, lymphangitis, or furunculosis in 
adults or acute glcmerulonephritis in children. 

b. Frysipelas. A superficial cellulitis caused by Group A 
&hemolytic streptococci. 

s. The face (bilaterally), an arm, or a leg is most often 
involved. 

0. Lesion is well demarcated, shiny, red, edematous, and tender; 
vesicles and bullae often develop. Patches of peripheral redness and 
regional lymphadenopathy are seen occasionally; high fever, chills, and 
malaise are camxm. It may be recurrent and may result in chronic 
lymphedema. lhe causative agent may be difficult to culture from the 
lesion, but it may be cultured from the blood. 

A. Erysipelas. NOTE : Erysipelas of the face must be 
differentiated from herpes zoster; contact dermatitis and angioneurotic 
edema may also be mistaken for erysipelas. 

P. Pen VK or erythranycin 250 mg. q.i.d. x 14 days. In acute 
cases Pen C 1.2 million 0. IV q.6h. x 36-48 hrs then start Pen VK. Local 
z;“,;Frt may be relieved by cold packs and/or 600 mg. aspirin with 30 mg. 

c. Cellulitis. Has the same S and S and is treated the same as 
erysipelas. The only difference is cellulitis involves deeper tissue. 

d. See Chapter 2, Section III, Bacterial, for typhoid fever, gas 
gangrene, anthrax, tularemia, plague, leprosy, and scarlet fever. 

l-5. SUPERFICIAL FUNCAL INFECTIONS. 

a. See Chapter 2, Section II, Mycotic, for coccidioidanycosis, North 
American blastaaycosis, and Paracoccidioidanycosis (South American 
blastomycosis) . 

b. Sporotrichosis. A chronic fungal infection caused by Sporothrix 
schenckii. It is found worldwide in soil, plants, and decaying wood. 
Organism is introduced by skin trauna, usually on hand, arm, or foot. 

S. and 0. Cumaonly begins with a hard, nontender subcutaneous 
module that later becomes adherent to the overlying skin, ulcerates 
(chancrifonn) , and may persist for a long time. Within a few days to 
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ueeks, similar modules usually develop along the lymphatics draining this 
area, and these may ulcerate. The lymphatic vessels become indurated and 
are easily palpable. Infection usuall’y ceases to spread before the 
regional lymph modes are invaded, and blood-bone dissemination is rare. 

Skin infection may not spread through the lymphatics but may 
appear only as uarty or papular scaly lesions that may become pustular. 
Disseminated sporotrichosis presents as multiple, hard subcutaneous modules 
scattered over the body. These becane soft but rarely rupture 
spontaneously. Lesions may also develop in bones, joints, muscles, and 
viscera. 

Laboratory findings: Cultures are needed to establish diagnosis. 

A. Sporotr ichosis . 

P. Saturated solution of potassium iodine (S.S.K.I.) 5 drops 
in a glass of water t.i.d., after meals, orally, increasing by 1 drop Per 
dose until 40 drops t.i .d. are being given. Continua until signs of active 
disease have disappeared. Ihen decrease the dosage by 1 drop per dose 
until 5 drops per dose are being given, then discontinue. Although 
S.S.K.I. is not fungicidal, it does prcmote rapid healing. Care must be 
taken to reduce the dosage if signs of iodism appear. 

Pmphotericin B IV and miconazole have been effective in systemic 
infections. 

c. Chrananycosis. Mainly a tropical chronic cutaneous infection 
caused by several species of closely related molds having a dark myceliun. 
Found in soil and on decaying vegetation. In hunans the disease progresses 
slowly, occurring most frequently on the lower extremities, but it may 
occur on hands, arms, and elsewhere. 

S. and 0. Lesions begin as a papule or ulcer. Over a period 
of months to years, the lesions enlarge to becane vegetating, 
papillcmatous, verrucous, elevated nodules with a cauliflowerlike 
appearance or widespread dry vert-ucous plaques. The latter spread 
peripherally with a raised, verrucous border, leaving central atrophic 
scarring. ‘Ihe surface of the border contains minute abscesses. Satellite 
lesions may appear along the lymphatics. lhere may be a foul odor due to 
secondary bacterial infection. Some patients canplain of itching. 
Elephantiasis may result if marked fibrosis and lymph stasis exist in the 
limb. 

Lab findings : lhe fungus is seen as brom, thick-walled, 
spherical, sanetimes septate cells in pus. 

A. Chromanycosis . 

P. Flucytosine - 150 mg./kg./d. orally or thiabendazole 25 
mg./kg./d. orally. Surgical excision and skin grafting may prove Useful. 

d. hmatophyte infections (Ringworm). Superficial infections 
caused by fungi that invade only dead tissues of the skin or its appendages 
(stratun corneun, nails, hair). 

S. Microsporun, Trichophyton, and Epidermophyton are the genera 
most connronly involved. 



0. Sane dermatophytes produce only mild or no inflammation. In 
such cases, the organism may persist indefinitely, causing intermittent 
remissions and exacerbations of a gradually extending lesion with a 
scaling, slightly raised border. In other cases, an acute infection may 
occur typically causing a sudden vesicular and bullous disease of the feet, 
or an inflamed boggy lesion of the scalp (Kerion) may occur that is due to 
a strong insmnologic reaction to the fungus; it is usually followed by 
remission or cure. 

A. Tinea corporis - (Ringworm of the body). 

Tinea pedis - (Ringworm of the feet) - athlete’s foot. 

Tinea unguiun - (RinguDnn of the nails). 

Tinea capitis - (Ringworm of the scalp) - dandruff. 

+l.i___ _____I - ,Lrlra UrWIS _ ,n>__..__ _I LI.- ~ningworm 01 tne groin) - jock itch. 

Tinea barbae - (Ringworm of the beard area). 

Tinea manuun - (Ringworm of the palms and soles of the 
feet). 

Differential diagnosis: Includes pityriasis rosea, discoid 
eczema, and psoriasis. 

Confirmation can be made with Wood’s light or KC+l 
preparation. 

P. Griseofulvin is effective against true dermatophyte 
i_l__L>___ Inrec~r”rrJ, L_.L __L ^__i__C ^^_~1?l:^_I_ ..___4__1__ L-l..,& A^_^r^ ““I. IK)L agc#L’rJc Udll”l”IdJIJ or tines YrrJIO”l”r . nu”IL oocia&s 
is 500 mg. b.i.d. with meals. bration varies from 2 weeks for tinea 
corporis to 6-12 months for tinea unguiun. Tinactin/Mycostatin are 
effective against most fungal infections where applied b.i .d. to t.i.d. to 
affected areas and washed off before reapplication. 

l-6. PARASITIC SKIN INFECTIONS. 

a. Scabies. A transmissible parasitic skin infection characterized 
by superficial burrows, intense pruritus, and secondary infections. 

S. Caused by the itch mite (Sarcoptes scabiei). The female mite 
tunnels into the epidermis layer and deposits her eggs along the burrow. 
Scabies is transmitted by skin-to-skin contact with an infected person. It 
is not tranmnitted by clothing or bedding. - 

0. Nocturnal itching, pruritic vesicles and pustules in Vuns~* 
or “galleries” especially on the sides of the fingers and the heel of the 
palms. Mites, ova, and black clots of feces may be visible 
microscopically. 

A. Scabies. Confirm by demonstrating the parasite in scrapings 
taken fran a burrow, mix with any clear fluid, and examine microscopically. 

P. Disinfestation with gana Kwell 1% creax base applied fran 
neck down and repeated in one week. (WARNING: there is a potential of 
neurotoxicity from use on infants and from overuse on adults.) Treatment 
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should be aimed at all infected personnel. In cases of severe secondary 
infections, treatment should be supplemented with systemic and topical 
antibiotics. 

b. Pediculosis (Lice). A parasitic infestation of the skin-- scalp, 
trunk, or pubic areas-that usually occurs in overcrowded dwellings. 

S. head and pubic lice can be found on the head and in the pubic 
area. Body lice are seldan found on the body as the insects only cane to 
the skin to feed; you must look for them in the scans of clothing. 

0. Pruritis with excoriation, nits (ova) on hair shafts, lice on 
skin or clothing, occasionally sky-blue macules (maculae caeruleae) on the 
inner thighs or on the lower abdomen in pubic lice infestations. You may 
also see secondary infections. 

A. Pediculosis pubis (Crabs - Phthirus pubis). Infestation of 
anogenital region. Pediculosis hunanus-var corporis (body louse). 
Differential diagnosis seborrheic dermatitis, scabies, anogenital pruritis, 
and eczema. 

P. Cure is rapid with garmna Kwell 1% q.d. x 2 days. Repeat 
after 10 days to destroy the nits; practice good personal hygiene. If the 
infestation is widespread, wash all clothing and bedding in hot water with 
a strong detergent and dust the area with lindane powder. 

c. See Chapter 2, Section 1, Parasitic, for African trypanosomiasis 
(sleeping sickness), American trypanosaniasis (Chagas’ disease), and 
cutaneous and mucocutaneous leishmaniasis. 

l-7. VIRAL INFECTIONS OF THE SKIN. 

a. Herpes simplex (cold/fever sore). An acute viral infection. 

S. Clinical outbreaks, which may be recurrent in the sane 
location for years, are provoked by fever, sunburn, indigestion, fatigue, 
windburn, menstruation, or nervous tenSiOn. 

0. Recurrent, small, grouped vesicles on an erythematous base, 
especially around the oral and genital area, lasting approximately l-2 
weeks. Regional lymph nodes may be swollen and tender. Burning and 
stinging; neuralgia may precede and accanpany attacks. The lesions consist 
of small, grouped vesicles that may occur anywhere, but most often occur on LIP. .1__ _-..LL tne lips, mourn, and geiiiiZls. 

A. ‘Herpes simplex. Differential diagnosis: Distinguish from 
other vesicular lesions, especially herpes zoster and impetigo, in the 
genital area, syphilis, lymphogranulana venereun, and chancroid. 

CCMFLICATIONS: Kaposi’s varicelliform eruptions (eczema herpeticun or 
disseminated herpes simplex), encephalitis, keratitis, and perhaps cervical 
cancer and other neoplastic diseases. 

F. Eliminate precipitating agents when possible. Apply a 
moistened stvotic pencil several times daily to abort lesions. Dust 
vesicles twice daiiy with bismuth formic iodide or use shake lotions or 
camphor spirit. Epinephrine 1: 1,000 applied locally b.i.d. may also be 
used. If there is associated cellulitis and lymphadenitis, apply cool 



compresses. Treat stomatitis with mild saline mouthwash. 

b. Herpes zoster (Shingles). An acute vesicular eruption due to a 
virus that is morphologically identibal with the varicella virus. 

S. Usually occurs in adults with or without a history of 
chickenpox during childhood and is probably a reactivation of a varicella 
virus infection that has been occult for many years. Persons in anergic 
states (Hodgkin’s disease, lymphomas, or those-taking itmnunosuppressive 
drugs) are at greater risk, and life-threatening dissemination (varicella) 
may occur. 

0. Pain along the course of a nerve followed by painful groups 
of vesicular lesions. Involvement is unilateral and persists for 
approximately 2-3 weeks. Lesions are usually on the face and trunk. 
Swelling of regional lymph nodes may occur. Pain usually precedes 
eruptions by 48 hours or more and may persist and actually increase in 
intensity after the lesions have disappeared. 

A. herpes wster. Differential diagnosis: Poison ivy, poison 
oak dermatitis, and herpes simplex, which is usually less painful. 
CCMPLICATIONS: Persistent neuralgia, anesthesia of the affected area 
following healing, facial or other nerve paralysis, and encephalitis may 
occur. 

P. Barbiturates may help control tension and nervousness 
associated with neuralgia. Aspirin with or without codeine (30 mg.) 
uswll~ controls the pain. A sinnle in.iection of triamcinolone acetonide 
(Kenalbg) suspension 140 mg. intr~gluteally) may give pranpt relief. 
Prednisone 40 mg. daily for 4 days and then continued in declining doses 
mav also be used. Calanine lotion or other shake lotions are often of 
vaiue; appiy iiberaiiy and cover with a protective iayer of cotton. _^ ..^^ 

W NW1 
USE GREASES. 

c. See Chapter 2, Section IV, Viral, for measles, smallpox, dengue, 
Colorado tick fever, and herpes genitalis. 

d. See Chapter 6, Pediatrics, for chickenpox. 

1-8. RICKETTSIAL DISEASES. See ChaDter 2. Section V. Rickettsial and 
Spiro&eta1 , for epidemic louse-borne typhus, endemic. flea-borne typhus, 
and spotted fevers (Rocky Mountain spotted fever, Rickettsialpox , scrub 
typhus, trench fever, 0 fever). 

1-9. SPIRCCHETAL DISKASES. 

a. See Chapter 2, Section VI, Venereal for syphilis. 

See Chapter 2, Section V, Rickettsial and Spirochetal, for 
treponba;lal infections (yaws, endemic syphilis, pinta). 
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section II - Musculoskeletal System 

l-10. GENERAL. 

a. The history of a musculoskeletal disorder is much like any other 
history. A concise story of specific canplaints will help the medic best 
determine the extent of the disorder. Questions should include 
chronological sequence, manner of onset, duration of symptcms, previous 
history, progress of the canplaint, extent of disability, specific 
complaint of weight bearing, motion of the part, weather changes, what 
aggravates the canplaint, what relieves it, whether it has ever been 
treated, and if so, what were the effects of treatment. 

b. The physical exaination should include the general posture and 
aligrxnent of the body as a whole. Evaluate the patient’s body attitude 
tiile standing and walking. The relationship of the feet to the legs and 
of the hips to the pelvis should be. noted; also the relationship of the 
arms to the shoulder girdle and to the upper trunk. Next the general 
contour of the spine and its relation to the shoulder girdle, thorax, and 
pelvis should be noted. lhe local physical examination should include: 

(1) Inspection. Contour, appearance, color, deformity, and its 
general relationship to the body. 

(2) Palpation. Tenderness, swelling, muscle spasm, local 
temperature changes, and gross alterations. 

(3) Range of motion. &tion is measured in degrees of a circle 
as illustrated below. Medic should canpare affected area with uninvolved 
opposites or with his 0~1 joints. 

9o” 

(4) Joint position. Position of function is the position that 
gives the joint its maximun strength and efficiency. Position of canfort 
is the position in tiich the joint feels the most comfortable. Patients 
will always try to assune the position of canfort. It is up to the medic 
to insure that the affected joints are always supported in a position of 
function. 

(5) Measurement. Atrophy or hypertrophy may be determined by 
measuring and comparing with uninvolved opposite. 



(61 Neurologic. The strength of the affected muscles and the 
quality of the superficial and deep tendon reflexes should be noted. Also 
the integrity of cutaneous sensation should be determined uhen indicated. 

l-11. RHEUMATOID ARTHRITIS. Chronic systemic disease of unknown etiology 
usually involving the synovial membranes of multiple joints, tendons, or 
bursae. 

S. and 0. Cornnon in ages 25-50; women are affected three times as 
often as men. Abrupt onset with symnetrical swelling of joints in the 
hands and feet, regional atrophy of bone and muscle, limited joint motion, 
the skin of the extremities may be smooth, glossy, and atrophic. Other 
signs and symptoms include elevated temperature, tachycardia, generalized 
lymphadenopathy , malnutrition, body wasting, morning stiffness, and 
depression. Synovial fluid is cloudy and sterile, reduced viscosity. 
Polymorphonuclear leukocytes typically predaninate. History should rule 
out other types of arthritis. 

A. Rheunatoid arthritis. 

P. Rest, aspirin in high doses (look out for ulcer), corticosteroids, 
either systemically and/or intra-articular injection. Severe rebound may 
follow steroid withdrawal. Heat and physical therapy to maintain joint 
function. 

1-12. CGTEOARTHRITIS. A degenerative joint disease usually affecting 
large weight-bearing joints of older individuals, causing deterioration of 
articular cartilage. 

S. and 0. @set is gradual and localized to a few joints; 60-TO- 
year age bracket; wanen affected 10 times as often as men; distal 
interphalangeal joints of the fingers frequently show modulation, obesity; 
pain is made worse by exercise. l%e cervical and lunbar spine, hip, and 
knee are most often involved. History, physical, laboratory findings will 
show minimal abnormalities. 

A: Osteoarthritis. 

P. Rest, weight reduction, heat, occasional brace support, 
aspirin, analgesics, and physical therapy. 

1-13. SEPTIC ARTHRITIS. &Acute disease process involving a single joint 
and is secondary to a bacterial infection. 

S. and 0. Previously healthy, case of gonorrhea usually in 
wasen, concurrent bacterial infection, fever, rash possibly, acute joint 
pain and stiffhess, joint is warm, tender, swollen. Leukocytosid, 
arthrocentesis will show color to be variable, viscosity variable, clarity 
opaque, culture often positive, Gras’s stain, W.B.C. greater than 10,000. 

A. Septic arthritis. 

P. Evacuate if possible; the joint may be destroyed if not 
pranptly treated. Treat with antibiotics according to infectious organism. 

1-14. GOUTY ARTHRITIS. Recurrent metabolic disease usually causing 
arthritis in peripherial joints due to Hyperuricemia that leaves w-ate 
crystals within the joint space. 

l-9 
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S. and 0. Minor trauna may start; overindulgence in pork or 
alcohol; classically the joint of the big toe is affected; inflannation, 
pain, swelling, fever, chills, tachycardia; urate salts may precipitate in 
a collection called a tophus that may be mistakenly reported as 
calcification. These toohiav be found in the muscle surrolndina the 
joint, the tendons, or the wails of the bursae. Usually made by-history 
and physical. Synovial fluid will have needle-shaped urate crystals that 
are free in the fluid. 

4. Couty arthritis. 

P. Terminate the acute attacks by the use of an 
anti-inflammatory drug, prophylaxis by daily use of colchicine, and 
prevention of further deposits of urate crystals by lowering uric acid 
levels with Penemid or allopurinol. Codeine may be needed to control pain. 

1-15. CNEMYELITIS. 4n infection of the bone and bone marrow due to 
septicemia or bacteremia. 

S. and 0. Infected tonsils, boils, abscessed teeth, or upper 
respiratory infections may cause the septicemia. Direct contanination may 
result from open fracture or war wound. General symptoms are those of an 
acute toxic illness with sharp rise in temperature. Locally the involved 
area may be swollen, warm, and very tender to touch. There may be a 
severe, constant, pulsating pain, usually aggravated by motion. The 
diagnosis of acute osteomyelitis ideally requires the identification of the 
causative agent. Staphylococcus aureus is the most cotanon, accounting for 
65-70 percent of the cases. Proteus, pseudanonas, salmonella, 
streptococcus, acid-fast bacilli, fungi, and rickettsiae can also be the 
cause. Blood test will usually show an elevated leukocyte count and blood 
culture may be positive. 

4. Csteomyelitis. 

P. me successful treatment is canpletely dependent upon 
establishing an early clinical and bacterial diagnosis. Antibiotics are 
started as soon as diagnosis is suspected and may be altered after the 
results of the culture and sensitivity are know. Penicillin C with doses 
of 12-20 million units daily and l-8 grans of methicillin daily, depending 
on patient’s age. For patients that are allergic to penicillin, 
cephalosporin, erythromycin, or lincanycin may be given. Antibiotics 
should be continued for 8-12 weeks after all signs and sympta’ts disappear. 
he affected borle should be immobilized until all signs of active,infection 
have disappeared. Aspiration of abscess may also be necessary. Chronic 
osteomyelitis requires surgery with radical debridement of the bone with 
excision of all sinuses, dead bone, scar tissue, and necrotic tissue. 

1-16. BURSITIS. Inflmmnation of the bursa. Bursae are lubricating 
devices that diminish the friction of movement. They are found beneath the 
skin, beneath tendons, and overlying joints, Inflmation may be due to 
trauna, extensive use, infection, gout, or rheunatoid arthritis. Due to 
the stimulus of inflamnation, the lining membrane produces excess fluid 
causing distension of the bursa sac. The fluid may be bloody or in the 
case of gout, there may be urate crystals. Treatment consists of local 
injections of corticosteroids into the inflanxned bursa. Treatment of 
choice is 20-40 mg. hydrocortisone following infiltration of 1% procaine. 
Phenylbutazone 3G0 mg. for 2-3 days followed by 100 mg. for 10 days is also 
effective. Early active movement inhibits development of limiting 



adhesions. 

1-17. ARTHRKENTESIS. Find the effusion. Mark the site for entry. Scrub 
with Betadine or iodine. Anesthetizp the skin 1% lidocaine. Aspirate with 
PC-gage needle; insure needle is long enough. Record the volune, 
viscosity, color, and clarity of synovial fluid. Imnediately place 0.5 ml. 
in sterile tube for culture with lhayes-Martin mediun. Place 0.5 ml. of 
synovial fluid in a heparinized tube for leukocyte count. Use 0.3% saline 
solution as diluent for W.B.C. Prepare smears for Wriaht’s and Gramls 
stain. Prepare wet smear by placing drop of synovial fluid on slide, cover 
with cover slip, and seal edges with nail polish. 

Anterior approcrch 

ELBOW 

HlJme l-0 lllnilr 

Radic 
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KNEE 

= injrction \\b\c ‘“pr9!3= 
,hllmeral approach- 

1-18. THE SHOULDER. Shoulder pain may arise from a problem primarily in 
the joint or it may be referred pain. Referred pain may be due to cervical 
spine disorders, cardiac disorders, gallbladder diseases, or diseases 
involving the mediastinun or diaphragm. Referred pain will less likely 
have local tenderness, inflammation , and limited range of .motion. 
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l-19. ‘IHE KNEE. 

a. Collateral ligament rupture test. With the knee partially flexed, 
an abnormal opening of the medial aspect of the knee indicates dmnage to 
the medial collateral ligament. If the lateral collateral ligament has 
been injured there will be an opening on the lateral aspect of the L~vx. 

b. Cruciate liganent rupture test. With both knees flexed, the medic 
grasps the leg just below the knee with both hands and pulls the tibia 
forward. For best results the medic should place his hip on the patient’s 
foot. Abnormal forward motion of the tibia suggest danage to the anterior 
cruciate ligaments. Abnormal backward motion of the tibia suggests damage 
to the posterior cruciate ligaments. 

c. Hctirray’s test for torn meniscus. The patient should be lying in 
the supine position with the knee fully flexed. The foot is forcibly 
rotated outward to its full capacity. While the foot is held outward in 
the rotated position, the knee is slowly extended. If a painful click is 
felt, this indicates a tear of the medial meniscus. If the painful click 
is felt when the foot is rotated inward, the tear is in the lateral 
meniscus. 

l-20. Low BACK PAIN. A thorough knowledge of the anatomy of the spine, 
particularly of the lunbosacral area, is essential to the diagnosis and 
treatment of low back pain. Low back pain may be due to congenital 
disorders, tuners, trauna, metabolic disorders, inflarenatory diseases, 
degenerative diseases, infections, mechanical causes, or psychoneurotic 
disorders. This does not end the list. Trauna is the most cotscon cause of 
back pain. A study of the presented disorders will help the medic in his 
differential diagnosis. General treatment consists of bed rest, heating 



pads, firm mattress, massage, and possibly a local anesthetic infiltration 
to trigger points. 

a. The ma1 ingerer . Malingerers exist, but every patient should be 
treated as a true patient until other evidence exists. 

b. lhe tests. 

(1) Have the patient sit in a chair and try to touch the floor; 
a patient with a severe disc herniation can usually perform while the 
malingerer cannot. 

(2) Place the patient in the supine position. Put one hand 
under the heel and raise the opposite leg. A malingerer will usually lift 
his heel out of the medic’s hand while the legitimate patient will press 
further into the hand.’ 

(3) The malingering patient usually exhibits a marked withdrawal 
response when the medic palpates any part of his body. Squeezing the 
sacroiliac joints by compression from both sides usually elicits pain from 
the patient who is faking and not from the true patient. 

(4) tU.cle weakness in the injured side is usually too obvious 
and disproportionate to the neurological findings in the malingerer. Ihe 
best course of action is to tell the patient that no organic cause can be 
found for the patient’s symptas. 
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Section III - Respiratory System 

The respiratory system includes the nasal pharynx, sinuses, trachea, 
bronchial tree, lungs, pleura, diaphram, and the chest wall. 

The upper portion of the respiratory system is covered in Chapter 1, 
Section IX, EENT. 

1-21. PNEW4OTHORAX: lhe presence of air in the pleural cavity resulting 
in partial or total collapse of the lung. 

S. Closed pneumothorax : No direct communication between pleural 
cavity and the atmosphere. 

(1) Spontaneous pneumothorax: Due to rupture of a bleb at 
the surface of the lung lining. Host ccnmnon in otherwise healthy males 
between 20-30 years of age. Sudden onset of progressive dyspnea is the 
most c-n canplaint. Chest pain of variable quality (bmlly 
pleuritic) is frequently associated. The rupture often occurs during 
exercise, coughing, sneezing, or straining, and the patient can usually 
pinpoint the onset of dyspnea to the second. The progression is usually 
rapid, and the patient may find himself in severe respiratory distress in 
minutes. ‘lhe course, however, may be less acute and the patient may note 
only slowly increasing dyspnea on exertion for days prior to onset of frank 
dyspnea at rest. The chest pain is usually localized to the affected side. 

(2) Tension pneumothorax: Due to rupture of a small 
bronchus, bronchiole, or alveolus. This results in the formation of a 
one-way valve that allows inspired air to enter but prevents its escape. 
Ihe progressive increase in pressure from the trapped air buildup pushes 
the heart to the opposite side and compresses the univalved lung and great 
veins resulting in a decreased cardiac output. The symptoms are the same 
as spontaneous pneunothorax but far more rapid in progression. The chest 
pain usually localizes well to the affected side, initially, but may beccme 
more diffuse as the contralateral lung is involved. 

0. General : The patient is usually anxious and tachypneic. 
Signs of varying degrees of shock may be present depending on the type and 
extent of the pneumothorax. The same can be said for cyanosis. 

Vital Signs : Temperature is usually normal but may be subnormal 
if severe degree of shock is present. Pulse is usually increased and 
feeble. Respiration is tachypneic. 

B.P.: A postural drop may be noted with significant. 
cardiovascular compromise; a persistently low or falling supine B.P. will 
be seen as shock becomes more developed. 



Chest Exam: Spontaneous 
Chest exoansion or absent on affected 

Tens&n or Open 
or absent on 

side. affected side 
greater than 
uninvolved side 
(which may also 
demonstrate poor 
expansion1 

R esonance percussion 
side uninvolved side 

Breath sounds & voice or absent on involved or absent on 
sounds side involved side 
Fremrtus Absent Absent 
Tracheal deviation Usually none When present, is 

away from 
affected side. 

. M I shift . . Usually none When present, is 
away from 
%Z?%cted side. 

Tracheal A P.M. I. “suing” 
(a pendulun type motion- 

Insp: Toward involved 
side 

Insp: Away 
ft-an involved 

of the heart & trachea Expir : Away from side 
during expiration and involved side Exp: Toward in- 
inspiration is often volved side 
seen in pneunothoraxl. 

Subcutaneous emphysema : Air in the subcutaneous tissues about 
the neck and chest usually indicates an underlying pneumothorax. 

A. Pneumothorax. Differential diagnosis: May mimic many acute 
thoraxic events including pulmonary embolus and MI. The specific features 
of demonstrable hyperresonance with associated poor expansion of one side 
of the chest will usually differentiate a pneusothorax. Nonetheless, a 
quick rule of other possible causes should be done. 

P. Closed pneusothorax : 

(11 Spontaneous - Tube thoracostany with drainage: 

(a) At the 3rd or 4th intercostal space just medial to 
the anterior axillary line, make a short skin incision just above and 
roughly parallel to the inferior rib of the interspace. 

(b) Use large hemostats to separate the muscles and 
puncture the pleura. 

(c) With the hemostats, introduce a large bore Foley 
catheter into the pleural space with the tip pointing superiorly (if a 
chest tube is available, use it). 

(dl The tube should be inserted l/2 to 3/4 of its 
length and the balloon inflated. The catheter is then slowly pulled 
outward until the inflated balloon V*catches” on the inner chest wall. 
mring this time the patient should be urged to cough and strain to allow 
removal of pleural fluid. bee the catheter catches, it is secured with 
sutures. A vertical mattress suture wrapped around the tube is preferred. 

1-15 



1-16 

?he vound, too, is “tightened” with sutures, and petroleun gauze overlaid 
with dry dressing is placed over the entrance. Secure the edges of the 
dressing out to 6 inches with tape, tightly. Do NOT secure with 
circunferential wraps around the cher 

(e) If the tube does not have a one-way valve, one can 
be improvised by tying a finger cot, a finger cut out of a rubber glove, or 
a condom over the end of the tube and cutting a small hole in it. A rubber 
Penrose drain slipped over the end (with a few centimeters “left dangling”) 
will accanplish the same (i.e., prevent air reflux into the chest). lhe 
water bowl seal can be used for the same purpose. See illustrations below. 

To 

patient 

Water bowl seal bowl must be kept below level of patient. 

To + 

patient 
Penrose drain 

Improvised one-way valve. 

(f) If a water seal device is available or can be 
improvised, it is preferable. A simple 2-bottle water trap suction system 
is illustrated below. 



To 

Pat 

suction (if 

available) 

may leave open if no 
,suction available but 
must be kept below 

Two-bottle water seal trap for pneunothorax. 

(2) Tension Pneumothorax : Because of the rapid progression 
of derangements and their consequences (i.e., shock), heroic steps may have 
to be taken to buy time for tube placement and definitive management. 

(a) If a tension pneumothorax is suspected and the 
patient is cyanotic or manifests any signs of cardiovascular canpranise 
(e. g., postural drop in B.P., frank hypotension; cold, clammy skin, etc.), 
a 118 or X16 needle should be introduced into the chest to deccmpress the 
pleural space. he needle should be introduced slowly in the 2d or 3rd 
intercostal space MCL until the *VhissVq of air caFX?heard (...get your ear 
dovm there and listen! ! ) escaping. 
(see l-27, Pleural Effusions). 

Avoid the underside of the superior rib 

(b) When the initial blast of air ceases, remove the 
needle and institute tube thoracostomy and drainage as outlined above. 

(3) General care after closed thoracostcmy - tube drainage: 

(a) Monitor patient for signs of continued improvement 
(or deterioration). Have the patient cough occasionally, and check for 
signs of air movement in the tube or water trap system. If patient exam is 
consistent with sustained expansion and no air leak is noted for 24 hours, 
the tube may be clamped. In an uncomplicated spontaneous pnetreothorax, the 
tube may be withdrawn after another 24 hours of continued stability. ‘Ihe 
mattress suture is drawn tight and closure effected as the tube is pulled 
clear. Pulling the tube in the field is, however, strongly discouraged in 
spontaneous pneunothorax and absolutely contraindicated in open or tension 
pneumothorax. 

air drainage (large 
(b) If the pleunothorax persists with evidence of good 
leak into the pleural space) or without evidence of 

good air drainage (obstructed or poorly positioned tube) a second tube 
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should be placed nearby to facilitate drainage. If a significant 
hemothorax is present (open chest trauma, etc.) a second tube should be 
placed in the 6th or 7th intercostal Space in the mid or posterior axillary 
line. The presence of fluid there should first be confirmed by needle 
aspiration. 

(cl Tetanus prophylaxis is given and all drainage 
routinely Gram-stained for evidence of infection. 

l-22. ASPIRATION. 

a. Definition: Inspiratory sucking into the airways of fluid or 
other foreign material. Two types: 

(1) Active aspiration: The patient’s airway defense mechanisms 
(cough, gag, etc.) are overwhelmed by the sudden collection of matter in 
the posterior pharynx. This usually happens as a result of vomiting but -. 
can happen with rapid hemorrhage that drains into the area (i.e., maxrllo 
facial trauna, severe nose bleeds). Drowning is also a type of active 
aspiration. 

(21 Passive aspiration: Cropharyngeal secretions pool in the 
posterior pharynx and passively “leakI into the trachea. Almost always 
occurs in the presence of sluggish or absent airway defense mechanisms 
(obtundation , cana, etc. 1. 

b. Pathology. Three major events may occur: 

(1) Asphyxiation (*‘stranglingl’l: Occurs when large volunes are 
aspirated resulting in extensive airway obstruction. 

,(21 Aspiration pneumonia: Occurs as a result of aspirating 
oropharyngeal secretions that contain numerous potentially pathological 
organisms. 

(3) Chemical pneunonitis: May result from aspiration of highly 
acid stunach secretions. It is a type of noncardiac pulmonary edema. 

S. The actual event (vomiting, choking, etc.) may have been 
witnessed, but it is likely that the victim of active aspiration will be 
found cyanotic ‘and in severe respiratory distress. lhe usual history of 
passive aspiration is the onset of fever and progressive respiratory 
distress after or during a bout of obtundation. 

Any recent Hx of obtundation in a patient with respiratory 
distress should alert the exainer for aspiration. Any Hx of conditions 
that may produce unconciousness (alcoholism, seizure disorder) has the smne 
significance. 

0. General appearance: With massive aspiration, vomitus or 
other matter may be seen about the nose and mouth. The patient may be 
cyanotic with varying states of conciousness (ranging fran alert to frank 
canal depending on degree of obstruction, time obstruction present, and 
nature of associated injuries. 



vs: Temperature may be elevated if pneumonia or chemical 
pneuooniti .s has developed. 
increased 

Pulse is usually increased. R. is usually 
and labored. B.P. may be decreased or may exhibit postural drop 

if shock is present or inzninent. , 

Neck 

Asphyxiation Pneunonia Pneunonitis 

Use of accessory muscles Use of Use of 
may be prominent until accessory accessory 
near the end. muscles muscles. 

unusual or 
until advanced 
stages. 

Lungs Poor breath sound over Resembles The findings 
large areas may be noted; findings in of pulmonary 
coarse rhonchi. other edema (rales, 

pneunonias rhonchi , 
(i.e., signs wheezing, 
of consol- etc.). 
idation). 

Lab : W.B.C. : May have leukocytosis with left shift, especially if 
pneumonia is present. 

Sputun exam: Many W.B.C.; mixed flora. 

A. The most important clue to diagnosis is the presence in the 
Hx of a suspect setting. 

P. (11 Clear the airway by manual extraction of foreign matter. 
Use suction if available. The Heimlich maneuver may be necessary to clear 
the airway. 

(21 If patient is conscious and can cough, administer regular 
chest percussion and drainage. If the patient is unconscious, he should be 
intubated and secretions removed by suction. 

(3) Med: Oxygen, if available, should be administered. 
Antibiotics are the preferred methods: Tobramycin or gentamycin 80 mg. IV 
or IM b.i.d.; Penicillin G two million units IV q.6h. Bronchodilators may 
be of benefit. Aminophylline (as per asthma). 

c. General considerations. The best treatment is prevention. 
Severely debilitated or obtunded patients should not have food or liquids 
“forced” upon them. Their heads should be kept at a 30-450 angle. If a 
patient has no gag reflex, cannot cough or gargle a small amount of water 
without choking, he should be considered a high risk for aspiration. Wet, 
gurgling noises on inspiration and expiration may represent impending 
passive aspiration in the obtunded patient. He should be immediately 
suctioned or his airway evacuated by postural methods. 

l-23. HEt4X’lYSIS. Spitting or coughing up blood of respiratory tract 
origin. Massive hemoptysis: hemorrhage exceeds 200 cc. in 24-hr period. 

a. Pathology : The bleeding may cane from a lesion anywhere in the 
respiratory tract. Hemoptysis can be deadly. Few patients “bleed to 
death;” rather death is almost always due to aspiration asphyxiation (i.e., 
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they “drove” in their own blood). 

b. Causes : Lung abscess/TB/sane heart diseases (mitral 
stenosis)/crushing, penetrating or concussive chest trauna/penetrating neck 
injuries. 

S. Question for evidence of disease states outlined above. 
Trauna should be obvious. 

0. General appearance: Search for signs of possible respiratory 
collapse (cyanosis, lethargy, etc.). In severe states, use of neck 
accessory muscles and retractions of the chest may be seen. Dullness and 
poor expansion may be noted on the side where bleeding is originating (if 
caning from a lung). Rhonchi , rales, and wheezes may be heard. Decreased 
or absent breath sounds may be heard over the side most involved. 

A. iiemoptysis should be obvious, but take care to distinguish 
fran (3.1. bleeding. 

P. (1) Clear the airway. Chest percussion and drainage. If 
the bleeding is too brisk or the patient is in severe respiratory distress, 
intubation should be carried out with vigorous suction. Bo not intubate if 
suction not available unless the patient is unconscious. 

(2) Massive hemoptysis or any hemoptysis associated with 
severe respiratory distress is an emergency that cannot be adequately 
managed in the field. Evacuate ASAP!! The measures outlined above are 
temporary supportive measures only. 

l-24. PWEUMONIA. An inflenxcation of the lung parenchyma to include the 
aveoli and smaller airways. Though the inflammation may be secondary to 
any nunber of processes, the term as used in this discussion will apply to 
infectious processes. 

a. Bacterial oneunonia. An acute infection of the alveolar soaces 
of the lung. Organi-sms causing pneunonia include pneunococci, ’ 
staphylococci, Croup A hemolytic streptococci, Klebsiella pneunonia, 
Haemophilus influenzae, and Francisella tularensis. 

(1) Pneunococcal pneunonia. The pneunococcus accounts for 60-80 
percent of primary bacterial pneumonia. Among conditions which predispose 
to pneumonia are viral respiratory diseases, malnutrition, exposure to 
cold, noxious gases, alcohol, drugs, and cardiac failure. 

S. Sudden onset of shaking chills, fever, “stabbing” chest pain, 
hiah fever [lU~-~O5oF.), productive cough with VustyV’ SputUn, and 
ocZasional1.y vaniting . A history of recent respiratory illness can often 
be elicited. 

0. The patient appears acutely ill with marked tachypnea 
(30-40/minute), but no orthopnea. Respirations are grunting, nares 
flaring, and the patient often lies on the affected side in an attempt to 
splint the chest. Signs of consolidation may be lacking during the first 
few hours, but fine rales and suppressed breath sounds are soon heard over 
the involved area. Frank consolidation, involving part of a lobe or 
several lobes, is found later. A pleural friction rub is often heard in 
the early stages. Leukocytosis of 20-35 thousand/cu. nsn. is the rule. 
Cram-stained sputun shows many R.B.C., W.B.C., and pneunococci. 



A. PneLmococcal pleunonia. Differential diagnosis: Other 
bacterial pneumonias. 

P. Penicillin C is the drug of choice. Give 600,000 units q. 
h. IM for moderate cases. Severe cakes will require up to 10 million 
mits/24 hrs by IV infusion. An adequate airway must be maintained, if 
necessary, by.tra+eal suction? endotracheal tube, or tracheostany. 02 . 

12 

must be supplies to any patient with severe pneumonia, cyanosis, or marked 
dvsmea. Treat shock o.r.n. as outlined in chaoter 15. Toxic deliriun 
o&t-s in any severe pneunonia and may be especially difficult to manage in 
alcohol its. It is best controlled by pranazine 50-100 mg. IM q. 4h. p.r.n. 
Anxiety and restlessness may be treated with phenobarbital 51-30 mg. q. 4h. 
me-tenth gram phenobarbital h.s. helps insure adequate rest. Force fluid 
to maintain a daily urinary output of at least 1,500 cc. Liquid diet 
intially then normal diet when patient can tolerate it. ETH with codeine, 
1 tsp q. 3-4h. p.r.n. Mild pleuritic pain may be controlled by spraying 
the area of greatest pain with ethylchloride x 1 min, then along the long 
axis of the body through the entire area of pain, so that a line of frost 
about 1 inch wide is formed. Codeine 15-30 mg. or meperidine 50-100 mg. 
may be used for severe pain. 

(2) Klebsiella pneunonia. Occurs primarily in person 40-60 
years of age with a history of alcoholism or debilitating diseases. The 
causative organism is Klebsiella pneunoniae, which occurs as normal 
bacterial flora in the respiratory tract or gut. 

S. Sudden onset of chills, fever dyspnea, cyanosis, and profound 
toxicity. Ihe sputum is often red (“currant jelly9, mucoid, sticky, and 
difficult to expectorate. 

0. Physical findings and W.B.C. are variable. Diagnosis is 
based on finding short, encapsulated gram-negative bacteria as the 
predainate organism in sputun smears. 

A. Klebsiella pneunonia. Mfferential diagnosis: Pneunococcal 
pneunonia (you must have a good, well stained smear). 

6-10 @I IVP. 
Kananycin 0.5 @ IM q. 6-Bh. (15 mg./kg./day); cephalothin 

Antibiotic therapy must be continued for at least three weeks. 
General supportive care is the sane as for pneunococcal pneunonia. 

(3) Staphylococcal pneumonia. Pneumonia caused by 
Staphylccoccus aureus occurs as a sequel to viral infections of the 
respiratory bract (e.g., influenza) and in debilitated (e.g., postsurgical) 
patients or hospitalized infants, especially after antimicrobial drug 
administration. 

S. lhere is often a history of a mild illness with headache, 
cough, and generalized aches that abruptly changes to a very severe illness 
with high fever, chills, and exaggerated cough with purulent or 
blood-streaked sputun and deep cyanosis. 

0. There may be early signs of pleural effusion, empyema, or 
tension pleuaothorax W.B.C. usually 20,000 cu. rml. Cramstaied sputun 
reveals masses of W.B.C.‘s and gra-positive cocci, many of tiich are 
intracellular. 

A. Staphylococcal pneumonia. 
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P. Initial therapy (based on sputun smear) consists of full 
systemic doses of a cephalosporin, a penicillinase-resistant penicillin, or 
vancaycin . lhe doses are as follows4 cephalotin, 8-14 @day IV; 
methicillin, 8-16 gm/day IV; vancanycin, 2_gm/day IV; nafcillin, 6-12 
gm/day IV. If empyema develops, drainage must be established. If 
pneunothorax develops, treat as described in chapter 16, Emergency War 
Surgery . 

(4) Streptococcal pneunonia. Usually occurs as a sequel to 
viral infection of the respiratory tract, especially influenza or measles 
or in persons with underlying pulmonary disease. 

s. The patients are usually severaly toxic and cyanotic. 

0. Pl%-al effusion develops frequently and early and progresses 
to empyema in one-third of untreated patients. Diagnosis rests in finding 
large nunber of streptococci in Gram-stained sputun smears. 

A. Streptococcal pneumonia. 

P. Treat same as penunococcal pneunonia. 

b. Viral pneumonia. 

S. Relatively slow progressive symptoms. Cough may be hacking 
and dry or produce small zxnounts of nonpurulent mucoid or watery sputm. 
Rarely dyspneic. Usually associated signs of viral syndrome (e.g., 
myalgias , sore throat, rashes, runny nose, conjuctivitis, etc.). Pleuritic 
pain may be present but is usually much less severe than in bacterial 
pneunonia (splinting is rare). 

0. Usually only mildly febrile if at all. Does not appear 
Yoxic” as a rule. No chest findings of consolidation. Coarse breath 
sounds and sometimes sparse rales may be heard. W.B.C. is usually normal 
but mav reach 12.000 or above with slight left shift (early) or right shift 
(late in course): Cramstained sputum: No organisms or few mixed 
organisms. 

A. Viral. 

P. Therapy: Symptomatic treatment. 

c . Mycoplasmal pneumonia. 

S. Resembles viral pneunonia in symptomology but with slightly 
more acute onset and more severe expression of symptans. Cough is usually 
more productive but sputun is similar in character. Malaise and myalgias 
may be more praninent. May occur in limited, small group epidemics (canps, 
schools, etc.). 

0. Patient may appear mildly toxic. Pe.Jer may be high but is 
usually low grade. Signs of consolidation in the chest. Leukocytosis (UP 
to 15,000) seen in only 25 percent of cases. Snutwr appears similar to _ L__ 
viral sputun. 

A. Mycoplasma. Differential diagnosis: Chlamydia and 
rickettsia. 



P. Iherapy : Tetracycline P.O. 500 mg. q.4h. or erythrcmycin 500 
mg. +lO. Treatment is sane for chlanydia and rickettsia. 

l-25. CHRONIC BRONCHITIS AND EMPHYSEMA. 

a. Chronic bronchitis: A chronic airway disorder characterized by 
production of thickened secretions, recurrent bouts of infection, and 
mucosal edema-bronchospasm. Airway obstruction develops as the disease 
worsens. 

b. Bnph ysema : The term applied to distention and distortion of the 
alveoli or terminal bronchioles. 

s. Chronic bronchitis is characterized by a cough that is 
persistent or recurs daily for at least 3 months a year for at least 2 
successive years. The typical cough is usually uorse in the morning; the 
patient continues to cough until the urge is relieved by coughing up the 
pool of mucous that has collected during the night. A variable degree of 
chest tightness and occasionally sane wheezing may be noted in the morning, 
but this too is relieved some&hat once the chest has been “coughed clear.” 
As the disease becunes more advanced, the cough worsens in severity and 
duration, and sputun production increases. A significant smoking history 
is almost always present. In the majority of cases it is a superimposed 
bout of respiratory infection that brings the patient to see you. During 
this time he usually notes a change in the color (green, brown or grey),- 
character (thickened) or volume (increased) of sputum production. Ihe 
cough may have becae painful. Though a fever (usually low grade) may be 
present, significant degrees of dyspnea at rest are rare unless chronic 
obstructive pulmonary disease (COPD) was present. 

With the history of chronic cough and the morning distress, the 
patient may also note a decrease in exercise tolerance secondary to 
shortness of breath. lhe greater the exercise intolerance the more 
advanced the disease. 

Bnph ysema : In the majority of cases, it will be associated with 
chronic bronchitis, its signs and symptans. The rare case of pure 
emphysema usually presents with dyspnea on exertion. Cough is usually not 
prainent until COPD develops and, when present, is productive of only 
small mnounts of watery mucoid sputun. Likewise, repeated respiratory 
infections are uncoaxnon . 

Evidence of right-sided heart failure is important. In emphysema 
its appearance represents the onset of the terminal phase whereas in 
chronic bronchitics right-sided heart failure may be tolerated for sune 
time. 

0. In the early stages the findings on physical exam are 
nonspecific. Indeed, many exmns will reveal no abnormalities to explain 
the respiratory abnormalities. 

Chronic Bronchitis: Scattered airway coarseness (rhonchi) 
clearing with cough is the most consistent finding. Occasionally, wheezes 
may be heard, but they are very mild and also clear so+nehhat with cough. 
As the disease progresses in severity, sane hyperexpansion of the chest and 
prolongation of the expiratory phase may be noted. 

Bnphysema : Airway coarseness usually not as prominent. 
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Otherwise the findings are similar. 

lab: lhe only lab study of ‘any potential benefit in the field 
will be Gramstained sputun. This should be done to support a diagnosis of 
infection. Though pneumonia tends to occur more frequently in these 
patients, the most, coIRIx)n infection in this group is bouts of acute 
bronchitis. Grmm’s stain usually shows mod. W.B.C. (15,000-30,000), many 
epithelial cells, and mixed flora. 

A. Differentiating chronic bronchitis from asthma may prove 
difficult but certain differences are helpful. 

Wheezing 

Dyspnea 

Hx of smoking 

Chronic Bronchitis 

Daninant feature, occurs 
chronically. 

Mild, most notable in A.M. 
or during infection; 
clears sanewhat with cough. 

Usually on exertion. 
Subacute in onset. 

Almost always present. 

Asthna 

Occurs usually in 
association with attack 
(e.g. wheezing, 
dyspnea , etc.). 

Daninant feature. 

At rest. 
Usually acute in onset. 

Rare. 

As both disorders progress through the years, the clinical 
pictures becane less distinguishable. Both, however, terminate in a 
chronic obstructive lung disease with right heart problems. The 
differences at this point, however, are academic because treatment and 
long-term management will be the sane regardless of the courses. 

P. Management of less advanced cases of chronic bronchitis and 
emphysema should be carried out as outlined. 

(1) Halt progression of the disease process. 

(a) Stop smoking; by far, the single most important factor. 

(b) Avoid areas where noxious funes or high concentrations 
of particulate matter (e.g., snake, dust, fibers, etc. 1 are present. 

(cl Chest percussion and postural drainage in the morning 
and as needed through the day. The patient should be encouraged to 
maintain hydration (2-3 liters of water per day). 

(2) Functional rehabilitation. Progressive exercise programs 
increase tolerance. Some patients respond to bronchodilators so this 
therapy is probably worth a try. Aminophylline 200-400 mg. t.i.d.-q.i.d. 
or theophylline 100-200 mg. t.i.d.4.i.d. may be given. Terbutaline 2.5-5 
mg. t.i.d.4.i.d. may be administered with either mninophylline or 
theophylline. Some inhalants (e.g., Isuprel) may also be of some benefit 
especially when administered prior to a chest percussion and drainage 
session. 

(3) Infection management. 



(a) Influenza vaccine should be received yearly. 

(b) Pneunococcal vaccination should be received. 

(c) Acute bronchiti;. jputun gram stain +5 nonspecific 
(i.e., mixed flora); ampicillin or tetracycline 500 mg. P.O. q.6h. x 10 
days. Sputum shows predaninate organism: Treat as indicated (see 
pleunonia). 

(4) Severe bronchitis or emphysema. 

(a) Stable: The sinie general therapeutic program as 
outlined above is initiated but with more urgency. Exercise programs, as 
such, should not be attempted; rather the patient should be encouraged t.o 
do as much for himself as possible. 

(b) “E!reakdownl* is marked by a sudden worsening in 
respiratory status (i.e., increased dyspnea, fatigue, etc.). To prevent 
progression to respiratory failure, sane of the measures must be executed 
rapidly and simultaneously. 

1. An IV should be started and IV aminophylline 
ahinistered as described in the asthma section. Rate should not exceed 
125 cc./min. 

2. - Terbutaline 2.5-5 mg. may be given SQ. 

3. Antibiotics shcJd be given. Treat with ampicillin 
or tetracycline as described. 

4. Oxygen may be given CAREFULLY if available. Cnly 
LOW Flow oxygen shouid be administered (2 liters/min). High oxygen 
concentrations can cause sudden respiratory arrest in the patient. 

5. During the therapy the patient must be encouraged 
to cough and clear as much secretion as possible. 

6. Right-sided heart failure that is secondary to the 
llng disease will only respond to improvement in pulmonary status. Digoxin 
will not help. Diuretics may precipitate shock, hence, should be avoided 
in the field. 

7. Never give narcotics or sedatives that might 
decrease respiratory-drive 

l-26. PULMONARY EMBOLISM 

a. Pulmonary embolism occurs when a thrombus (blood clot) or foreign 
matter lodges in the pulmonary vascular bed (the pulmonary arteries or 
their branches) . 

b. Etiology. he most camIon type of embolus iS a blood clot formed 
in sane part of the systemic venous circulation (usually deep leg veins), 
that breaks loose to travel to and subsequently lodge in the pulmonary 
circulation. Fat globules and aniotic fluid may also embolize to t.he 
lmg. Death is usually the result of shock. 

S. Chief complaint: Sudden onset of unexplained dyspnea is the 
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most camxon canplaint. This may or may not be associated with chest pain; 
usual1 y pleuritic (i .e. , sharp, localized, aggravated by deep inspiration 
or coughing) but may resemble that of hI. Hemoptysis may be a feature and 
is usually seen when pulmonary infarction has resulted, Syncope may 
sanetimes be the presenting symptom. By far the most consistent of these 
symptans is dyspnea. This canplaint also has some prognostic value, as 
severe prolonged dyspnea is usually associated with very large emboli and a 
poor prognosis. 

Present Hx: Since 80-90 percent of pulmonary emboli are blood 
clots, the patient should be questioned about any predisposing conditions. 
these conditions are usually marked by stasis of venous blood flow with 
subsequent clot formation. Cuestion carefully for symptoms of deep vein 
thranbophlebitis in the legs (by far the most camaon source of emboli). 
Pre_existing congestive heart failure; shock states (trauaatic , cardiac, 
and septic); prolonged iaanobilization, either general (i.e., paralysis, bed 
confinement, etc.) or of an extremity (i.e., paralysis, cast, traction); 
ad post-op states are all associated with sluggish venous blood flow. In 
pregnant -en clots may form in the pelvic veins. Severe cellulitis or 
gangrene of an extremity may cause clot formation in large veins if these 
veins are involved in the process. 

Past Hx: A tendency toward recurrence has been noted in many 
cases of pulmonary embolism. A past Hx of pulmonary embolism or 
unexplained signs and symptoms suspicious of pulmonary embolism are 
helpful. 

Occupational Hx : A high incidence has been noted in civilian 
occupations with long periods of imnobilization (e.g., cab 6 truck 
drivers). It is likely that similar military occupations might carry with 
them sane predisposition toward clot formation and subsequent embolization. 

0. Physical findings are inconsistent and often absent with 
small emboli. Generally the larger the embolus, the greater the pulmonary 
and hamodynanic consequences, hence the more pruninent the P.E. findings. 
lhe patient is usually very anxious and in moderate to serve respiratory 
distress. Ha may grimace on inspiration (secondary to pleuritic pain) and 
have one or both hands placed over the area where pain is greatest as if 
hounded there. He may be pale and clamy if obstruction is great enough to 
produce sane degree of shock. 

Vital Signs: Temperature is often slightly to moderately 
elevated (539oC.l but may be subnormal if shock is present. Tachycardia 
is the most consistent P.E. finding of the syndrane and has the same 
prognostic implications of dyspnea. Rote also postural changes (see B.P.). 
Respirations are usually rapid and often somewhat shallow (secondary to 
splinting because of pain). B.P. may be normal. The presence of 
significant postural drop in systolic B.P. may indicate a high degree of 
obstruction with poor cardiac output. A low systolic B.P. may be seen when 
frank shock has developed. Use of accessory muscles of respiration is 
usually seen only when the embolus has triggered diffuse severe 
bronchospasm (rare). Jugular venous distention may be noted (see 
cardiovascular below). Asymnetrical expansion between the two sides of the 
thorax may be seen secondary to pain (i-e, “splinting”). In the lvlgs a 
patchy area of e>a change or bronchovesicular (tubular) breath sounds and 
rales may be discovered if sune lung collapse (atelectasis) has occurred. 
Wheezing may be detected if the embolus has triggered brochospasm. A 
pleural friction rub may be heard if pulmonary infarction has resulted. 



IXlllness, e>a change with decreased breath sound may be present if a 
pleural effusion is present. 

Cardiovascular. Kussmaulls sign (failure of the jugular veins to 
collapse on inspiration) may be noted. With large emboli, signs of acute 
right ventricular failure (see cardiovascular section) may be seen. Search 
for signs of venous insufficiency or thranbophlebitis in the lower 
extremities (the chief source of emboli). 

A. Even with the aid of X rays and lab facilities, the diagnosis 
of pulmonary embolization may be elusive; pulmonary embolism may mimic 
myocardial infarction, pneucenia , asttrna, spontaneous pneumothorax , cardiac 
tamponade, or virtually any acute or subacute cardiac or pulmonary event. 
he most consistent finding (tachycardia) is nonspecific and the other 
findings are so inconsistent as to make formulation of any type of reliable 
symptom-sign complex impossible. The so-called l’classic triad” of dyspnea, 
pleuritic chest pain, and tachycardia is neither specific nor regular in 
occurrence. Pulmonary embolism must first be thought of before it can be 
diagnosed and it should be considered in any patient that develops sudden, 
unexplained respiratory distress in a suspect setting. In the field, the 
diagnosis will be a function of three factors: (1) historical and 
physical findings; (2) the setting in which the event occurred (e.g., 
thrombophlebitis, prolonged immobilization, etc. ); and (3) the exclusion 
of other possible reasons for the distress (e.g., sudden onset of dyspnea 
and tachycardia in a 22-year-old trooper who has had a fractured leg 
inxaobilized for 3 days is unlikely to be having a myocardial infarction) as 
rapidly and practical as possible. 

P. lherapy: In the field, once embolization is suspected, very 
little short of general supportive measures (e.g., oxygen, ventilatory 
assistance, etc.1 can be done to remedy the effects of the embolus. Large 
or extensive embolization producing more than 70-80 percent of the 
pulmonary circulation (depending on previous respiratory status and overall 
health) will usually kill regardless of supportive measures. Smaller 
embolization (the majority) will begin to resolve within the first few 
days, though significant improvement in the patient’s state may be noted 
within the first hours. Since even small emboli may produce very prominent 
signs and symptas initially, it is impossible to preict the severity of 
the obstruction in the first hours after embolization. Vigorous supportive 
measures must be instituted to give the patient’s body as much time as 
possible for resolution. 

Heparin therapy is instituted to prevent further clot formation. 
It does not “melt” the clot already lodged in the pulmonary circulation 
(tho?%$i rdoes assist resolution somewhat). Heparin may cause fatal 
bleeding if the dosages given are too high or the patient has another 
disease-process or injury (e.g., active peptic ulcer, hemorrhagic or 
inflamatory pericarditis, internal injuries, etc.) from which 
uncontrollable bleeding may occur. 

Given Heparin : An initial bolus of 15,000 to 20,000 units IV 
followed by 7,500 units SQ q.6h. or 10,000 units SO q.8h. Heparin therapy 
must be monitored; in the field, clotting time is the only practical 
method. 

l-27 



l-28 

Clotting Time: A stopwatch is started when 5 cc. of venous blood 
is drawn into a glass syringe. me ml. of blood is placed in each of three 
dry glass test tubes. After 3 minutes the tubes are tilted every 30 set 
until the tubes can be inverted without blood spilling out. The elapsed 
times are noted in the 3 tubes and averaged to give the clotting time (CT). 
Ihe test must be done as close to 370 C. as possible. This may be 
accomplished by taping the tubes to the abdaen of a volunteer. Fiave him 
sit erect on the ground with outstretched legs and recline, gradually, back 
on his elbows every 30 set to check blood movement in the tubes. In warm 
weather the tubes may be hand warmed. Normal CT is between 4-10 minutes, 
but your monitoring should be based on a baseline measurement (e.g., a CT 
done prior to heparin Rx). Subsequent levels should be drawn just prior to 
administration of each intermittent dose. The goal should be to maintain a 
CT of approximately twice the baseline measurement. tkparin doses ShouJo 
be raised or lowered accordingly. If on a given dose the CT seems to 
stabilize where you want it (for three consecutive readings), you need only 
obtain this measurament once or twice daily. 

Heparin therapy should be continued until the patient’s 
cardiopulmonary status has improved. tice this occurs, the heparin may be 
tapered over 48 hours to 5,000 units SQ every 12 hours. 

Progressive abulation, before tapering the heparin, should be 
encouraged. Ace wraps should be employed on the legs during this time. 

?he patient should be maintained on 5,000 units SQ every 12 hours 
for 4-6 weeks. This dose (often referred to as “mini-dose” heparin) will 
not affect clotting times, so none need be done. lhis low dose does, 
however, afford sane resistance to future possible clot formation. 

Fat embolixation: Should be suspected if sudden unexplained 
dyspnea, tachypnea, tachycardia, and neurological deterioration (e.g., 
deliriun, cana, etc.) develop 12-36 hours after bone fracture (especially a 
major long bone or pelvic fracture). Treatment is supportive. 

l-27. PLEURAL EFFUSIONS. 5he presence of fluid (including blood and pus) 
in the pleural cavity. 

Pathology: The presence of fluid displaces and restricts the lung on 
the involved side, hindering respiration. The more fluid, the more 
restriction. Fluid can arise from several processes (see below). 

S. and 0. Progressive or Morsening dyspnea is the most 
consistent finding. lhe rapidity of fluid accumulation as well as the 
anount of fluid present will contribute to the prominence of this symptom. 
Slowly developing effusions may not produce significant dyspnea until large 
volumes have accunulated where a rapidly developing effusion will produce 
dyspnea at smalier volunes. Other symptoms of pleural effusion will be 
related to the specific causes. Deviation of the trachea away from the 
affected side may be seen. Poor movement of the involved side of the ct.cst 
may be noted. Dullness to percussion will be noted in the upright 
position. lhe extent of dullness (measured to the intercostal space where 
dullness disapp2ar.s) should be marked off. Scmetimes an area of 
hyperresonance will be noted just above the fluid level. Fremitus is 
absent. Decreased to absent breath souad is the rule, but iou? tubular 
breath sounds may often be present. Also whispered sauna- ?sy Se absent or 
less cannon1 y increase. 



Lab: Pleural fluid should be exanined and the following tests performed: 

(1) W.B.C. court and differential: R.B.C. count. 
(21 Grants stain. 
(31 Glucose measurement (dextrostix) of fluid and blood. 

Other findinas related to the specific causes of the effusion may be 
present. - 

Congestive heart failure Usually right-side; may be bilateral. W.B.C. 
<1 000/mn.Yglucose equals serun glucose 
R.B.C.<10,000/nTn.3. Other evidence of CHF. 

As above but with evidence of liver disease. Cirrhosis 

Bacterial or viral 
pneumonia 

Tuberculosis 

Pulmonary infarction 

Subphrenic abscess 

Chest trauna 

Leakage through a 
subclavian line 

Pneunothorax 

Same side as infection. May precede other 
evidence of pneumonia. W.B.C.>lOOO/mn.3 with 
>50XP.M.N.s/glucose<serun glucose organisms 
(bacteria1 may be seen on Cram's stain (rare). 

Same side as infection. Other evidence of PTB 
W.B.C.>l,OCG/mn.3 with >50% lymphocytes. 

May be bloody. R.B.C.>10,000/n.3 
W.B.C.>l,OOO/ma.3 

W.B.C.>l,OOO/mn.3 (usually) evidence of intra- 
abdominal infection. 

Frequently blood. Hx of trauna usually 
obtainable. 

Fluid has characteristic of IV fluid used 
glucose>serun glucose (if D5 was canponent 
of fluids). 

Usually unremarkable but may have W.B.C. 
increase. 

P. Thoracentesis: Because of the danger of inducing a 
pneunothorax, evacuation of the fluid (therapeutic thoracentesis) should be 
reserved for conditions where severe respiratory distress is present. A 
small sampling of fluid may be obtained for studies (diagnostic 
thoracentesis) relatively safely. 

lhe major therapeutic effort should be directed at resolving the 
process responsible for the effusion. Most effusion will resorb once this 
is done. 

l-28. ASTHMA. A disease of the airways characterized by recurrent bouts 
of dyspnea usually associated with wheezing and coughing. 

s. Chief complaint: Dyspnea is the most outstanding canplaint. 
Onset is usually abrupt (seconds~utesl though there may occur, prior 
to the onset of frank dyspnea, a period of vague chest disccmfort not 
always clearly defined upon questioning the patient, but often described as 
a "rightness" by some. Many asthatics have learned to recognize this 
"aura" as a warning of impending attack. The dyspnea, when it does becane 
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recognized, is usually progressive. Because the sensation of shortness of 
breath is subject to modification by factors not directly the result of the 
pathophysiology (i.e., anxiety, intoxication), the degree of apparent 
dysplea does not correlate well with the severity of airway obstruction; 
hence it should not be used as a concrete clinical guide to therapy or the 
patient’s response to therapy. Cough is usually present and may be 
productive of a thick, tenacious, grey-white sputun. lhis sputun mostly 
consists of bronchial secretions that have “dried out” sanewhat (i.e., the 
water is evaporated off by air flow leaving behind the thick mucous 
canponent of the secretions1 and can reach the consistency of gelatin. 
Ihis insoissated mucous can DOUR airwavs. thus increasing airwav 
obstruction. Hence a dry cough-in an asthmatic during ai attack may 
indicate a severe degree of obstruction due to the “mucous plugging” 
phenanena . Wheezing may or may not be perceptible to the patient and is 
defined further below. ‘lhe duration betwaen onset of svmotoms and 
presentation should be obtained as the rapidity with which a patient 
approaches a given amount of distress (as obtained from history and 
physical) may prove a valuable index to the severity of the episode. 

Past history: Most asthmatics are very familiar with their state 
and may tell you both what usually triggers an attack and what therapy they 
usually respond to. 

Medications: Many attacks probably result from loss of medical 
control. Determine what medications, if any, the patient uses for asttnna. 
If he discontinued them, determine when generally; the more medications and 
the higher the dosages, the more severe his disease. Steroids are the “big 
guW of asthma therapy and the asthmatic requiring them for control has 
severe disease. 

Allergies: Some asthmatics give a history of various and sundry 
allergic responses (hives, rhinitis, etc.) to specific substances. These 
patients are especially prone to anaphylactic reactions, so special 
attention should be given to this segment of questioning. Note here that 
certain drugs can precipitate or worsen an asthma attack. lhe most notable 
being salycilates and other nonsteroidol anti-inflammatory agents (e.g. 
Indocin, Motrin, etc.) as well as propranolol CInderal). 

0. General appearance. Asthmatics appear anxious during an 
attack, and the expression of fear on their faces is evident across a roan. 
They inhale through open mouths often throwing their heads back as they do. 
Exhalation may be through pursed lips and the patient may lean forward as 
if straining to defecate. Asthmatics in moderate to severe distress prefer 
to sit as maximal mechanical advantage of the respiratory muscles are 
obtained in this position. When an asthmatic in this type of distress 
“lays dohn” on you, it may indicate he is tiring; hence, you must move 
quickly. 

Vital signs: Should be obtained prior to any therapy. 

Temperature, if elevated, may indicate presence of a concanitant 
infection. 

Pulse is usually rapid and regular; slow or irregular pulse may 
indicate severe hypoxia acidosis. Pulsus paradoxus should be searched for 
(see B.P.1. 

Respirations are very important. Both the rate and character of 



the resiirations should be noted. Because inspiration has more muscular 
assist than expiration, air can be forced through partially obstructed 
airways, but has considerably more difficulty getting out. lhis results in 
a prolonged expiratory phase, the l’ength of which parallels roughly the 
degree of obstruction. Further, as the patient breaths raster (because of 
hypoxia) his inspirations begin before the slower expirations are 
cunpleted, hence air is trapped and the chest becomes progressively 
hyperexpanded. As hyperexpansion increases, the amount of air the patient 
is able to forcefully inspire decreases. He compensates by breathing still 
faster. More air is trapped and a vicious cycle ensues. For these reasons 
a low respiratory rate with markedly prolonged expiratory phase 
(exhaustion) or a rapid shallow rate in the presence of marked 
hyperinflation are preterminal events in the asthatic...seconds count. 

B.P. : When the B.P. is markedly elevated (>160/>100) caution 
should be used in the administration of epinephrine. lhe drugs should 
probably be withheld altogether in the older patient with elevated B.P. 
especially if there is a history of heart disease or stroke. The severity 
of the elevation and the patient’s overall state must be weighed together. 
lhere are no hard and fast rules. An abnormal degree of pulsus paradoxus 
(PP) should be searched for. When the cuff is inflated, SLYLY deflate it 
(lmn. Hg every 2 sets) and note at what point the systolic tones begin. If 
pulsus paradoxus is present, these tones will disappear during inspiration 
and reappear on expiration. Continue to deflate the cuff slowly and note 
the range over which this finding persists. If the finding persists over a 
range greater than 12n?n./Hg, there is an abnormal degree of paradox 
present. This sign correlates well with the degree of obstruction (the 
greater the range, the more severe the obstruction) and usually reflects 
trends in the patient’s status before they can be fully appreciated in 
other aspects of the physical. I 

Ihe degree of pulsus paradoxus should be noted through the 
treatment until normal and recorded with frequently collected vital signs. 
In more severe degrees, the pulsus paradoxus may be noted in the peripheral 
pulses where it manifests as an inspiratory disappearance or weakenihg of 
the pulse. lhis finding is an invaluable aid to estimating the severity of 
obstruction and the adequacy (or inadequacy) of therapy when arterial blood 
gases and other labs are not available or not practicable. A note of 
caution here: A decrease in PP may be noted as the patient begins to 
succumb to exhaustion or approaches the state of maximal hyperinflation. 
Like any other physical sign, PP must be interpreted in light of the 
gennral clinical picture; yet here, any change is of significance. 

HEENT - Dry mucous membranes should be interpreted (as an 
indication of possible dehydration) with caution as there is invariaoly 
sane drying secondary to the praninent mouth breathing. 

Neck - Use of the accessory muscles of respiration, specifically 
the anterior and anterolateral neck muscles, have been shown to correlate 
roughly with the degree of obstruction. Straining of these muscles _.7 
inspiration is seen in moderate to severe degrees of obstruction and their 
use will decrease and eventually disappear as obstruction is relieved. 
Remember, however, that use of these muscles will also becane less 
prominent as the patient becomes exhausted . ..monitor the WHOLE patient! 

Chest - In the field, probably the most valuable indications of 
the adequacy of ventilation are the magnitude and nature of chest 
movements. 
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For all practicable purposes if there is no chest expansion, the patient is 
not moving air. All the other parimeters used to monitor the asthmatic in 
the field (e.g., changes in PP; presence or absence of wheezes; use of 
accessory muscles, etc.) should be inteppreted in light of chest expansion 
(and to a lesser extent on the presence or absence of breath sounds). 

By the mechanism previously outlined, the chest may become 
“locked in” a progressively increasing state of expansion by air trapping 
and be unable to relax to its preinspiratory position. Since the chest 
wall can only expand so far, the amount of air that can be forced in 
progressively decreases. Signs of hyperexpansion include increased or 
increasing anterior-posterior chest diameter (best noted at the end of 
expiration); decreasing respiratory excursions; increasing chest 
hyperresonance to percussion with loss of cardiac area dullness and widened 
intercostal spaces. In severe instances (approaching maximal 
hyperinflation) air movement decreases to the point that breath sounds and 
wheezes begin to fade and disappear. Expiratory movement: AS stated 
previously, the degree of expiratory phase prolongation should be noted. 

Lungs - Breath sounds may be heard in mild to moderate states, 
but usually becane obscured by wheezing in more severe cases. Wheezing is 
a hallmark of partial airways obstruction. The sound is produced by air 
“tiistlingff through partially obstructed channels. Both inspiratory and 
expiratory wheezes are heard in asttxna though expiratory wheezes are more 
praninent and may be the only type present in mild episodes. As 
obstruction is relieved, wheezing will diminish and clear breath sounds 
with improved respiratory excursions will be noted. Since the production 
of wheezes depends also on air flow, they will also diminish or vanish when 
ventilation falls (e .g . , high degrees of hyperexpansion or patient 
exhaustion). Here no breath sounds will be heard, and chest expansion will 
be minimal to nonexistent. 

Egophony (*e>a’ changes) may be noted in patchy areas over all 
lung fields . In this case, the finding is probably secondary to collapse 
of small areas of llng because their airways have been canpletely 
obstructed. If the finding is very prcxninent over a fairly large, well 
demarcated area, then an associated pneunonia or collapse of a lung 
segment, lobe, or entire lung (depending on extent of the area) secondary 
to obstruction of a bronchus by a large mucous plug must be considered. 

Lab: An elevated W.B.C. count and/or leftward shift in the 
differentiation may indicate an associated infection. If this test is to 
be performed, it should be done before administration of epinephrine as 
this agent will itself increase W.B.C. count in the leftward direction. 
This effect may persist for 24 hours. Exmn of the sputum may reveal tiny 
mucous plugs that have been dislodged from the smaller airways (called 
Curschnann’s spirals). Eosinophils may also be present in large numbers. 
Ihe presence of mznny non-eosinophilic polymorphonuclear cells should raise 
suspicion of a possible associated pneumonia or bronchitis. In general, 
hOuever, most of the above provide merely supportive evidence, and since 
more sophisticated labs will not be available, the diagnosis and management 
of the asthnatic in the field will depend on your abilities to obtain and 
interpret clinical findings. 

A. Asttxna . 

P. Management: herapy is aimed at reversing the 
pathophysiologic factors while correcting the derangements (e.g., hypoxia, 



dehydration, etc.1 they have produced. lhe treatment is staged to 
correspond to the classes of severity previously outlined. 

Mild Severe 

Bronchospasn : .3-.5cc. 1:lOO Administer epinephrine 
solution of as scheduled but immediately 
epinephrine SO after first injection 
repeat q.26min x 3 or administer aminophylline as 
until wheezes cleared follows : 

If no improvement 

noted or patient 
worsens during TX 

Aminophylline 400 mg. in 
250 CC. D5 I”2 NS run 
in IV over 15 min. Followed 

Dehydration: 

by an IV administered 
solution of aninophylline 
200 mg. in 500 cc. D5 /l/2 
NS at rate,of 150-200 cc./hr 
until cleared. 
If no improvement noted at 2 
hrs or patient worsens, 
continue infusion and, 

Give terbutaline 0.25-0.5 
mg. SC?. If no improvement 
in 1 hr or patient worsens 
continue infusion and.. . 

Give Solu-Medrol 
(methylprednisolonel 
1 gm IV push followed by 1 
gm IV push q.6h. until 
clear. Solu-Cortef 
(hydrocortisonel 
may be substituted. An 
initial 10 gm is given IV 
push and subsequently q.6h. 
thereafter until clear. 

P.O. hydration (force Hydration is accomplished 
fluids) is usually with the suninophylline 
adequate solution. D5 /l/2 is 

preferred but NS or Ringer’s 
solution will suffice. (05N 
in extreme emergency). 

Hypoxia : 02 not required 02, if at all attainable, 
must be employed preferably 
by mask (because of mouth 
breathing) 

Inspissated secretions: Are thinned by hydration and released by relief of 
bronchospasm to be effectively coughed up and cleared. 

General therapeutic considerations: Many would view this outlined plan of 
management as aggressive. However, in the field, removed from 
sophisticated diagnostic-monitoring facilities, mechanical ventilator-y 
assistance, and most probably oxygen, the only hope the astrxnatic has is an 
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approach that relieves his obstruction ASAP! lhe old adage of “push it 
(aninophylline) till they puke” may be quite necessary in field practice to 
assure adequate blood levels. It must be remembered that it is impossible 
to reliably predict which episodes will respond to lower dosages or less 
vigorous management and that as the attack progresses your chances of 
retrieval diminish by large factors. In these instances, you can expect 
mortality rates approaching 20 times those of a hospital emergency roan. 

Special Considerations: 

Exhaustion: Close monitoring is necessary to head off complete 
respiratory collapse. If the patient shows signs of “giving it up” (i.e., 
weakened respiratory effort manifested by a decreased or erratic 
respiratory rate or decreased inspiratory excursions associated with a 
progressive decrease in breath sounds--or wheezes in the absence of breath 
sounds- and a lethargic fatigued overall appearance), therapy should be 
stepped up by progressing directly to steroid administration. Talk to the 
patient and encourage him to hang in there! Slap him or pinch him if you 
have to but try to buy any additional time you can. If he does not answer 
coherently and continues to “slip away,” you must intubate and bag him 
ultil therapy begins to take effect and he can breath on his ovm. 

Cyanosis: .Slight.discoloration may be noted at the nail beds and 
should be managed by oxygen and continued bronchodilation therapy. When it 
occurs in the setting of impending exhaustion (above), it is an indication 
for immediate intubation and ventilatory assistance. 

Hyperinflation: High degrees of hyperinflation associated with 
decreasing excursions are an indication to step up therapy as outlined 
above. &ce the chest becomes “fixed” at a high level of expansion, 
however, ventilatory assistance can usually force no more air in than the 
patient could. It should nonetheless be attempted since sune degree of 
exhaustion ‘is usually active. 

Large mucous plugs: May be relieved with hydration, 
bronchodilators, and chest percussion. To perform percussion, the patient 
is placed in a manner to position the affected side up and in a head-down 
tilt of approximately 309. The area is briskly slapped with cupped palms 
and the patient is asked to increase expiratory effort, if possible, or 
cough. 

Intubation: %ce intubated the patient’s own effective 
mechanisms for clearing secretions (cough) are removed. Frequent 
suctioning is a must. Never leave a tube in place in an asthmatic unless 
you are ventilating him. 

Imnediate follow-up therapy: 

Lhce the patient has cleared, he should be placed on theophylline 
100-300 mg. t.i.d.-q.i.d. depending on severity of the episode. 
Terbutaline 2.5-5 mg. P.O. t.i.d.-q.i.d. may also be given with this. 
Those patients that require steroid therapy should be placed on prednisone 
00 mg. P.O. the first day after the episode and the dose reduced by 5 mg. 
each day thereafter (e.g., 35 mg. the 2nd day; 30 mg. the 3rd) etc.) until 
they have been tapered to 5-10 mg. day. These patients and indeed all 
severe cases should be evacuated as soon as possible for further 
evaluation. 
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