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DUSTOFF* 

GENERAL WILLIAM C. WESTMORELAND 
Commander, United States Forces in Vietnam 

Americans believe in freedom and the dignity of man. They back 
that belief with action. 

The Americans in Vietnam know war at first hand. They see it for 
what it is. War is fear cloaked in courage. It ie excitement overlay­
ing boredom. It is close friendships, with loneliness only a thought 
away. It is compassion in the nddst of destruction. It is dedication 
~~nning over weariness and frustration. War is paying a terrible price 
today for a better tomorrow. 

In the span of his service, a military man is privileged to see, 
and sometimes to share, moments that show the greatness of the human 
spirit - the selfless dedication that gives hope that, in the end, man 
will attain the peace, freedom and equality for which he has paid so 
dearly for so long. I could choose any of a thousand examples. At 
random I choose an action involving a man of mercy on a mission in the 
flat, rich Mekong Delta region of South Vietnam. 

In the summer of 1964, the United States had 16,500 men in the 
Republic of Vietnam, most of them serving as advisers in the field. It 
was during the first half of that year that Major Charles L. Kelly 
became a living legend. Major Kelly was commanding officer of the 57th 
Medical Detachment (Helicopter Anlbulance). But he was more than that. 
To every American in the delta, he was the voice of mercy and a link 
with the outside world. 

Lonely advisers scattered through the rice paddies and coconut 
groves of the delta learned to expect a call when Major Kelly flew by. 
The radio on the ground wOlud crackle, and then would come. the drawl: 
"This is 01' Dust-Off. Just passing over. Is everything okay? Good! 
Take it easy, now," and Major Kelly would windmill on by, on his mission 
of mercy. That much conversation could mean a lot, to a man on the ground, 
particularly at night. And the days were not long enough for Major Kelly. 
He not only convinced his commanding officer that he and his men should 
be allowed to fly evacuation missions at night, as well as in the daytime, 
but that the safest way to fly at night was with a single helicopter 
completely blacked out. Naturally, the Vietnamese soldiers and civilians 
and the American advisers loved Major Kelly and his men, who always came 
when someone needed help - in the midst of battle, day or night, calm or 
storm. 

Around noon on the first day of July came a call for help, and off 
flew Major Kelly to pick up an American sergeant who had been wounded by 
Viet Cong mortar fire while advising his unit. 
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Before long, over the beat of the rotor blades, the call came 
through the radio to the men on the ground. "Dragonfly Bravo, this 
is Dust-Off. Understand you have some business for me." 

"This is Dragonfly Bravo. That's right. We'll mark the area 
with red smoke." 

There had been no ground fire for some time when Major Kelly 
began to settle his helicopter in for a landing. The big bright red 
crosses on the top, bottom and each side were a·welcome sight to those 
caring for the wounded sergeant. 

As the ship was about to touch down, the Viet Cong opened up with 
a storm of small-arms fire aimed at the mercy craft. 

"Dust-0rr 1 Dust-Orr I Take off 1 Take off I Small-arms fire!" 
radioed the men on the ground. 

"When I have your wounded," the calm drawl came back. 

Just as the ship settled in, a rifle slug found Major Kelly. In 
slow motion, the ship lifted, and before the copilot could take over 
the controls, it hit and rolled over on its side. The doctor's leg 
was broken. The copilot and crew chief were badly shaken. 

Major Kelly was dead. 

Later, another officer described the loss of his friend Major 
Kelly: "Dead was a·soldier. But a different kind of soldier from the 
one who charges the en~ with fixed bayonet. But a soldier who was 
no less brave. And perhaps braver than most. For when he charged, it 
was to save, not take, human life. He always was there when a man 
needed help - needed it most - needed it now!" 

The Major Kellys - and the Private Smiths and all the others -
have given America more than they have taken from her. And they still 
are giving, for when the going gets rough and an extra ounce of effort 
is needed, Major Kelly's last words still shine brightly: "When I 
have your wounded." 

* This article was published in the December, 1966 issue of 
McCall's Magazine as part of a series entitled "A Gift of Love." It 
is reprinted with the permission of the author and McCall's. 
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FAT EMBOLISM FOLLOWING SEVERE TRAUMA 

Louis W. Heeks, CPT, MC and Joseph R. Rokous, l-lAJ, MC * 

Introduction: 

The clinical s,yndrome of fat embolism following trauma is rare in 
any orthopaedists' civilian practice. This is not true in a combat 
situation, where approximately sixty percent of battle casualties sustain 
trauma to the extremities. During the four month period July 5th to 
November 5th, 1966, the 93rd Evacuation Hospital has documented and 
successfully treated five cases of fat embolization, all with concurrent 
cerebral and pulmonary manifestations. It is the purpose of this paper 
to emphasize the importance of early diagnosis and treatment in this 
condition. 

The Clinical Syndrome: 

Fat embolism of some degree occurs in the majority of fractures of 
long bones and with crushing injuries of cancellous bone. In these cases 
it is possible to recover abnormal quantities of fat from the blood, urine, 
and sputum. It is, however, unusual for the ar.~unt of Inobilized fat 
globules to be sufficient as to cause significant occlusion of the 
capillary system. vJhen this phenomenon does occur one has the clinical 
syndrome of fat embolism. The signs and symptons are dictated by the 
organ system which is predominately involved. 

In the cerebral type there is often a prodrome of restlessness and 
anxiety •. This may continue on to delirium, twitching, and coma. 
Pupillary changes and pathologic reflexes are notuncornmon. The develop­
ment of coma is, of course, a poor prognostic sign. 

The pulmonary form is characterized by signs of pulmonary edema with 
coarse rales throughout the chest, but normal resonance on percussion. 
There is dyspnea, tachypnea, and tachycardia with pallor followed by 
cyanOSis. In our experience the arterial P02 has been decreased in all 
cases, ranging from. 30 to 70 mm Hg. 

The clinical findings of skin and kidney involvement strongly· 
support the diagnosis. Focal lesions may occur in the renal glomeruli 
allowing fat globules to escape into the urine. Significant renal 
function impairment is rare in the absence of prolonged shock or lower 
nephron nephrosis. Peripheral capillary occlusion is manifested by 
petechiae. The classical areas are the bucial mucosa, conjuntival sacs, 
chest, anterior axillary fold and the flexor surfaces of the body. These 
may not become apparent until se\'eral days post injury, whereas the 
cerebral, pulmonary, and renal involvement usually becomes apparent 
between twelve and seventy-two hours. 

. • - I 

Thus fat embolism is a clinical sta.t.e, and .the diagnosis is 
established by the recognition of multiple organ system involvement. The 
laboratory is of little or no help. 

*Ca~t Meeks is Assistant Chief, Orthopedic Service, and Major Rokous is 
Ch1ef, Dept of Surgery and Chief, Orthopedic Service, 93rd Evac Hospital. ,. 



Difterential Diagnoeis: 

The chiet conditione to be coneidered in the diagnoeis ot tat 
IIIIIboliam are surgical shock, pul.InonarJ' emboliam, pneuJllOJlia, and 
aaeoc1ated brain injUl'T. The time el-m is an important factor in the 
d1tterentiation ot the tirst two ot these tour clln1cal entities. In 
surgical shock the slans and lJ7III1)tau occur i-ediatelT atter the injUl'T. 
When venous thrcmbos1e is the cause ot pulmonary embolit!lll the IJBIPtau 
usuallT appear bet_n the tenth and twentieth dlTs tollowing the trauma. 

PneuJllOJl1a otten can be ruled out because ot the lack ot slans ot 
acute infection and impdred resonance. Brain involvt!lllent DIIT be the 
result ot tat ellbo11t!111 or head iDJUlT. The patient w1th tat _o11sm bas 
dithse brain damage with a predUection tor the white matter and will 
not show localizing or unUateral signe. 

CASE REPORTS 

Can 1: J. G. 7096 

A twnt7-one 7ear old prc sustained a closed tracture (midllbatt )of 
the right temur when he wall IItruck b7 a road grader. ShortlT atter inJUl'T 
on 5 JulT, 1966 he prellented in the E.R. w1th obvious fracture det01'lD1t7 
and no external IIplint device. He was placed in balanced IIkeletal 
traction. Twelve hours post iDJUl'T he became bell1gerent;, dilloriented 
and IIhortlT thereafter comatolle. He also developed acute cardiac and 
respirato17 dilltresll. A tracheostCll\1 wall performed, and the therapeutic 
regimen aQopted at thill hospital wall instituted innleUatelT. On the 
third da7 post injUl'T he developed renal and llkin involvement. 

He remained in deep coma tor seven dlTll, and suddenJT re~ained 
consciousnellll w1th no neurologic residual. On 15 JulT, 1966 (ten daTil 
POllt injUl'T) he wall evacuated to CClWS in 8JtCellent condition. 

calle 2: R. L. 2398 

A twnt7-one 7ear old Plc was involved in a jeep accident 28 Augullt, 
1966. He prellented with a closed transverse fracture ot the lett temur 
without :1lIInobillzation. He wall placed in balanced lIuspeneion IIkeletal 
traction. 

On the second dlT post injUl'T the clusical IJ1IIdrau of fat 
embolization became apparent. There wall pul.monar:y, cardiac, cerebral, 
renal, llkin and 87e ground invo1v-m (white exudates). A 
tracheolltCll\1 wall performed and treatment was inetituted to include lIix 
unitll of whole blood. 

He remained in ccma for a total of tive dITII and tullT reoovered 
in a period of a few hours. On. 7 September, 1966 he wae placed in a 
epica callt and wall evacuated to CCIWS twlve dlTll POllt injUl'T without 
eequellae. . 



Cal! 3: V. w. lO402 

On 22 September, 1966 this twent,.-tour ,.ear old SP/4 sustained multiple 
tragment wounds ot the entire lett side ot his bod;r. When he arrived at 
the _rgency l'O<IIl he wall unresponsive and in severe bJpovollllll1c shock. 
A tourn1quet and a ThCIIIU splint were in place. Initial pbye1cal examination 
revealed .. ssive sott tissue loss tram the lett thigh with nerve and artery 
iDYolvement. There were open, grossly comminuted tractures ot the lett 
temur, tibia and fibula. 

The patient wae resuscitated with twent,. units ot whole blood and then 
taken to the operating l'O<IIl. A high A.K. amputation was necessary. The 
other wounds were debrided. He was then taken to the recovery room where the 
thirt,.-first unit of whole blood was administered. 

The post operative courte wall complicated b.r the following incidents. 
The first post op day there was hemorrhage from all wounds and laboratory 
tests revealed a platelet deficiency. He was tranefused with eight units 
of fresh whole blood, and his condition improved. On the second post 
operative day he regained consciousness for several hours. Then became 
disoriented and would reepolld only to painful et1mul1. Petechiae were 
observed and urine fat stains were positive. He bee ... cyanotic &pd in 
acute respirator" dietress. A tracheost~ was performed and appropriate 
treatMnt was inst.ituted. The fourth post operative day he became alert 
and neurologic e.,..'nation for ths first tiJu was nol'lllal. 

DPC of all wounds were performed and on 4 October, 1966, twelve days 
post injury he wae avacuat.ed to COMUS in a stable condition. 

Case 4: T.V.V. 01883 

T.V. V. was a 39 year old ARVlf Captain who wae st.ruck b.r a t.ruck on 
8 Oot.ober, 1966. He presented t.o the _rgenc,. room with open cOllllllinut.ed 
fracturee of the lett mid f.ur, distal tibia and fibula. After 
appropriate resuscitative measuree were carried out he waa taken to the 
operet.ing room. Debridelll8llt. was performed and he was placed in balanced 
suspension skeletal traction. 

On the fourth day following in3ury he was taken back to the 
operat.ing l'O<IIl where DPC's and applicat.ion of a hip apica were performed 
under general anestheaia. WhUe on t.he operating tabls he had a cardiac 
arrest.. Wit.hin IIIOIII8Ilta he responded to closed cardiac .... age. A 
tracheost.~ was performed. Upon arriving in the recovery room he 
arreat.ed once again. Spontaneous cardiac acUnt.,. wall not. obtained tor 
saveral minut.ea. The diagnosiS ot .. aaive tat embolization waa, suspect.ed 
and treatment. inst.ituted. The following day fat was demonstrated in both 
the urine and aputum. Two days later pet.echaie in the claae1cal areas 
were observed. 

During his hoepitalizationten units of whole blood were adminiatered. 
On 28 October, 1966 (twent,. days poat. injury) he was transterred to Cong 
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Hoa Roepital, Sa1fon in a aemicaaato.e atate. Thia could repreaent either 
cerebral fat _olla. or cerebral anoxia following the cardiac arreata. 

Cue 5: W.H. 12032 

A twenty ;rear old PFC who waa atruck by an artillel7 round on 
,. ROY.aber, 1966. ae auatained an incClillpl.ete traumatic amputation ot the 
left foot. Thia wall reviaed at a Surgical Hoepital. iecorda atate the 
patient never tull7 reacted tres aneatheaia. The following dq he waa 
transferred to the '3rd Evacuation Hoepital. The diagnoa1a ot tat emboliam 
with cerebral involv_nt waa made and treatlllant inatituted. He remained 
arkedlT obtunded for the next thirt7-81x hourI. At that tiM petechiae 
appeared in the conjunctival aac", buc1al IllUcoea and anterior cheat. Fat 
ataina ot the urine. and "put_ were negaUve on two occuione. 

He had an uneventful cCillplete recOV'llJ7, and waa .... acuated to COlIUS on 
the ninth dq poat injury. 

TREATMElIT 

The treatment of fat -.beliam has been the aubject of coneiderable 
debate in recent ;reara. The atandard textbook ot Medicine (CecU and Loeb) 
atatea, "no apecific theraw ia available". The orthopedic atatf ia 
cognisant of the differencea ot opinions concerning the pharmacological 
and c1in1cal etticacie. of the aeveral agenta uaed at thia hoepital. It ia 
not the purpose of thia paper to enter into thia diacusaion. 

Adequate OXTgeaatioD at the tissue l..,el ia probebIT the most 
important aspect in the treataent ot this condition. The brain and heart 
are eapeeWIT ausceptible to daIIage trCIIII t\7poxia. Poeitive preasure 
OJT8'" ia adII1niatered in all c .. ea. 'l'racheoet~ when indicated ia 
pertOl'Md without hesitation. 

Sedation is otten ot benefit. Thia can be achieved satiafactorilr 
with lOOOcc of a 5~ ethanol lllixture adII1niatered intravenouaIT .... 817 eight 
hours. We alao use beDad171 50 Ifp. 1. H ..... 817 eight hours. Thie alao 
takes advantage of the bJpothesia that ethanol has a d-uaif'71ng etfect 
on the c~lcs1crona. The auppoeition that a hiatamine atate exists at the 
tendnal bronchiolar and alveolar level influenceathe uae ot an anti­
hiatllline tor sedation. 

All patient a with a auapected diagnoais ot fat _oliam have been 
placed on I.V. heparin 30 Jfp. evel7 eight houra. Thia doeage has no 
a1gnitioant etrect on the clotting mechani... Sese writere teel heparin 
has an -u"if'71ng effect on pla_ lipida, thua reducing the aize ot the 
fat globules in the bloodstream. This reducea the degree ot arteriolar 
and oapUlal7 obstruction. other inveatigators teel heparin has a apaa­
IIOlytic ettect at the pul.JDonaJ7 level. Scae teel heparin haa no place 
in the treatment ot fat emboli ... 

oth8l' supportive lII8&81lI'8a auch u blood replacement and fiuld and 
electrolyte balaDce are carr1ed out according to the needa of the patient. 
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Proper and innnediate inunobilization shou.ld be performed l~ith as 
little manipulation as possible. ~lhere the diagnosis of fat embolism 
is suspected the patients probably should be allowed a longer recovery 
period before casts are applied or definitive survery is carried out. 

Sillll1ARY 

Fat embolism is a clinical state followinG severe trauma, usu.ally 
t.o the extremities. The physician must. have a high level of suspicion in 
order to establish the diagnosis and institute early treatment according 
to the principles outlined. 

Five consecutive cases of fat embolism are presented. Tl)e clinical 
features of the syndrome are emphasized as well as the method of treat­
ment presently used at the 93rd Evacuation Hospital. 
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A STUDY OF 500 PATIENTS WITH MALARIA 

Lieutenant Colonel Edward R. Murray, MSC * 
In August 1966, an on-going study of Malaria patients was initiated at 

the 6th Medical Center (Convalescent), APO 96377, Cam Ranh Bay, Vietnam. This 
study, conducted under the direction of the Center Commander,LTC S.E. Dalberg, 
was designed to evaluate the use of Dapsone by American troops in a Combat 
Zone, and to study the time interval between illness of patients who had been 
previously treated for Malaria. The period under investigation in reference to 
Dapsone and Malaria control was the 30-day period immediately preceding 
hospitalization. The study was limited to combat troops of First Field Force, 
Vietnam, all of whom are on a program of malaria prophylaxis consisting of one 
chloraquine primaquin tablet weekly and one dapsone tablet daily. 

The methOd utilized in the study was indivicual and group interview in 
small groups of from seven to 10 patients conducted in an informal and relaxed 
manner. These interviews were conducted by the Social Work staff, Medical 
Section of the 6th Medical Center (Conv). Each month from August through 
December, 100 patients were interviewed and the results quickly tabulated to 
be made available to applicable unit Commanders and to higher Medical Head­
quarters. Only patients to whom Dapsone was provided for at least 30 days 
prior to hospitalization were included in the study. Thus, a few 101st 
Airborne Division patients were not included initially but were included after 
Dapsone was available for the designated period of time. 

Specifically, we wanted to learn the methods used in supplying the daily 
Dapsone tablet to the individual soldier, his response to a daily prophylaxis 
measure, his attitude and action toward mosquito nets and insect repellant, 
and finally to study the time interval between relapse or reinfection for the 
patients being treated for a second or more time. 

The 500 patients for whom Dapsone was available during the entire 30-
day period were from four different units; 201 individuals were from the 
25th Inf Div, 194 were from the 1st Cav Div (Air), 76 were from the 4th In! 
Div, and 29 were from the 10let Abn Div. Included in the total group of 
500 patients were 13 Commissioned Officers, 96 Non-commissioned Officers, 123 
Specialists, and 268 Privates. 

TABLE I 

Composition of 500 patients by organization and rank. 

let Cav Div 25th In! Div 4th Inf Div 101st Abn Div TOTAL 

OFFICERS 7 3 2 1 13 

W/OFFICERS 0 0 o o o 

NCOs 30 50 11 5 96 

SPECIALISTS 40 56 22 5 123 

PRIVATES 117 92 41 18 268 
TOTAL 194 201 76 29 500 
* Social Work Consultant to the Surgeon, 

6th Convalescent Center 9 
USARV, and Chief, Social Work Service, 



Table I shows the composition of the group by organization and rank. 
Members of the 25th In! Div and the 1st Cav Div (Air) were included in all 
five groups, whereas members of the 4th In! Div did not appear in our study 
until Group III (The division started to arrive in Vietnam in July). 

,Members of the 101st Abn Div were represented in Group V. The 1st Cav Div 
(Air) had 56 members in Group II, which was the largest number of patients 
in any of the five groups. In Group V, which had all four divisions repre­
sented, the 4th In! Div had the largest number of patients, 35 out of the 
100. 54 per cent of the 500 patients were Privates, 24.5 per cent were 
Specialists, 19 per cent were Non-cOmmissioned Officers, and 2.5 per cent 
were COmmissioned Officers. 

TABLE II 

DAPSONE: Number of days missed during a 30-day period. 

None 1-3 4-6 7-9 10-12 13-15 16-1$ 19-21 22-24 25-27 2$-29 30 TOTAL 

162 112 B4 41 39 30 5 10 2 4 o 11 500 

Table II shows the number of d~vs during the 30-day,period preceding 
hospitalization that the 500 patients missed taking Dapsone. 32 per cent 
reported no misses, 22 per cent from one to three misses, 17 per cent missed 
four to six times and the remaining 29 per cent missed from seven to 30 times. 
Reasons for missing the tablet included Rand R, ordinarY leave, hospitalization, 
rDY at base camp, forgetfulness, and small unit operations ofa few days 
duration which did not include the Hedic. It would seem that a prophylaxis 
measure which reqllires daily consumption of a tablet under combat conditions 
will require deternlination on the part of a number of people in order for it 
to be effective. 

TABLE III 

DAPSONE:' Number of days missed during a 10-day period. 

None 1-3 4-6 7-9 10 TOTAL 

289 100 50 17 44 500 

Table III shows the nUmber of misses during the 10-day period. immedi­
ately preceding hospitalization. 58 per cent reported no miss~s, 20 per 
cent reported from one to three misses, and the remaining 22 per cent missed 
from four to ten times. Perhaps the most revealing factor in this 10-day 
study is that 61 individuals, or nearly 12 per cent, missed from seven to 10 
days. As previously suggested, little attention is given to Rand R' 
orientation and to the transient in Base camp. At least one,Rand Ricenter' 
was without Dapsone, mosquito nets and with insect repe11ant often 1;l~ing .,in 
short supply. An attempt Was made to determine the critical number bf misses 
in reference to Halaria break-through but we were not successflll. ~ge".\'iS.ight 
loss, p~sical condition, time in a known ~mlaria area, time without:mo$~uito 
protectl.on, number of times exposed, and frequency of exposure would . 
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have to be studied very intensively in direct relation to successive days 
without Dapsone. Many individuals missed one day "or maybe two" from time 
to time but found it difficult to accurately recall successive misses un­
less the misses were related to a specific event such as R and R or hos­
pitalization. We did learn that successive misses due to Rand R ranged 
from six to nine days in most cases. A one day miss seemed not too critical, 
consequently the critical successive missed days may range from two to five 
and upward. We had many conscientious individuals who claimed no missed 
Dapsone for a period even longer than the 30-day period under investigation, 
thus it would seem that Dapsone, as presently formulated, is only an aid in 
the prevention of ¥~laria. 

TABLE IV 

Number of times contracted Malaria. 

Group 1st 2nd 3rd 4th TOTAL 

I 81 17 2 0 100 

II 78 20 2 0 100 

III 80 15 5 0 100 

IV 81 13 4 2 100 

V 82 l!± 11: 0 100 
TOTAL 402 79 17 2 500 

Table IV shows that 402 of the 500 patients were being treated' for 
their first case of Na1aria. 79 were second-time cases, 17' w~re third­
time cases, and 2 were being treated for the fourth time. '!'be repeat rate 
for the entire group of 500 is 19.6 per cent. This included ';r:elapsed 
patients who had returned to their organization prior to ~e~hospita1ization, 
and those patients who were considered re-infections. It does, not include 
patients who had an in-hospital relapse. As the table indi~at~s'" the' ratio 
between first-time cases and repeat cases for all five groups is 'extremely 
close. ' 

TABlE V 

Patients with first case of Malaria.* 
Length of time in Vietnam {Months) 

Qroup 1 2 3 4 ~ 6 7 8 9 over 9 TOTAL ( 

II 0 2 3 10 10 3 4 14 15 17 78 

III 0 4 15 7 7 13 4 2 8 20 00 

IV 0 4 10 26 7 3 6 2 2 21 81 

V 0 " 8 ;t 19 8 7 8 8 6 82 < 

26 64 TOTAL 0 15 36 1,3 27 21 33 321 
*Statistics not tabulated for Group I. 
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Table V shows the length of time that first-time Malaria patients have 
served in Vietnam. Of the 321 patients tabulated, 30 per cent were in their 
ninth month or more of service and a like 30 per cent were in their fourth 
through sixth month. A trend can be observed within the table which indi­
cates that recent admissions are patients who have served less months in 
country than those included in Groups I through III. Group I, though not 
tabulated was known to have a majority of "old timers". The 4th In£ Div has 
a steady flow of Malaria patients at this time and replacements are report­
ing regularly to the 25th In! Divand the 1st Cav Div (Air). 

TABLE VI 

Patients with second, third, and fourth cases.* 

Len 
Group 1 2 3 9 over 9 TOTAL 

I! 0 0 0 2 1 2 0 4 9 4 22 

II! 0 0 0 0 2 3 0 0 3 12 20 

IV 0 0 0 1 0 2 5 5 2 4 19 

V 0 0 0 2 6 2 2 ,2 0 ,2 18 
TOTAL 0 0 0 5 9 9 7 12 14 23 79 

*Statistics not tabulated for Group I. 

Table VI shows the length of time that patients reporting prior treat­
ment have served in Vietnam. Of the 79 patients tabulated, 43 per cent 
were serving in their ninth month or more and 80 per cent were in their 
sixth month or more. This 80 per cent is contrasted with a 53 per cent 
figure for the first-time patients and tend to point up that the longer one 
remains in Vietnam the greater are his chances of becoming ill with Malaria. 
A disturbing factor is present in this table also. Group V shows a distinct 
trend toward less time in theater for repeat cases of Malaria. It is noted 
that 55 per cent of this group were in their sixth month or less which 
canpares to a 30 per cent figure for the four groups which were tabulated. 

TABLE VI! 

Interval between attacks of Malaria by number of days. 

Group 1-14 15-,20 ,21-60 over 60 TOTAL 

I 0 7 1 11' 19 

I! 1 5 8* 8 22 

II! 3 1 3 13 20 

IV 2 6 2 9 19 

V 4 4 6 4 18 
TOTAL 10 23 20 45 98** 

*4 of these reported 32 and 33 days. 
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** Includes a number of mixed infections. 

Table VII shows the time interval between attacks of ~~laria as 
measured by the total number of days. This ti~me interval was measured 
from the date of discharge from the hospital which treated the previous 
case of ~laria and the onset of symptoms leading to a confirmed diagnosis 
of Malaria. This study will not present a true relapse rate (treatment 
failure as evidenced by return of symptoms within 30 days) since a number 
of patients, particularly in Groups IV and V, were admitted to the 6th 
Medical Center (Conv) wit.h an admitting diagnosis of Vivax ~laria, received 
treatment, returned to their organizations and a few days later became ill 
with Falciparum Malaria. It is felt that these patients had mixed Malaria 
from the beginning. They were included in the repeat group because re­
hospitalization was necessary just as in the case of a re-infection. The 
19.6 per cent repeat rate was consist.ent for all five groups and seems to 
be a valid figure on which to base fut.ure medical requirements unless a 
major change takes place in anti-~laria control. 

TABLE VIII 

Use of Hosquito Nets. 

Has item in field 
Mosquito Net, Bed 54 

Mosquito Net! Head 43 

Consistently uses net 
40 

16 

Table VIII shows the response of Group V to the use of mosquito nets 
in the field. vie had discussed this subject of mosquito nets and repellant 
with the four previous groups but did not tabulate our findings. It is 
felt that the statistics compiled for these 100 patients would correspond 
closely to the experiences of the preceding 400 individuals.· The head net 
is most unpopular to use at night and many who are required to take the 
head net into the field do not actually use it. Reduced vision is the 
typical answer received as to why t.he net is not used. The MoSqllito Net, 
Bed (bar) is used more often but still it is used by less than 50 per cent 
of the pat.ients. Many feel that it is too bttlLky to carry on their pack, it 
catches on trees and bushes, t·ears and becomes non-effect.ive, and, generally, 
fast-moving infantry do not like to take. it. on repeated sweeps. However, 
it was reported to us that several units are nOll required by higher head­
quarters to take and use t.hemosquito nets in .the field·. 

TABLE IX 

Use of repellant. 

Times applied nighUy 
one two three four five six seven TOTAL 

26 33 20 4 0 0 1 .$4 



Number of bottles per week 
None one-half one two three four five six TOTAL 

13 7 

Use regularly 

Supply problems 

22 

YES 
R4 

17 

NO 
16 

83 

25 5 1 3 100 

Table IX sho\1s that 84 of ,the 100 patients used repellant regularly. 
They applied the repellant from one to three times nightly, as required. 
Many applied it before going to sleep and then again when they went on guard. 
Two or three bottles weekly seemed to be the a.mount required. 83,reported 
no supply problems but 17 indicated that they had at times been completely 
out of repellant for several days at a time. The majority of the patients 
used repellant in fixed positions but a few felt that the odor could be 
detected by the enemy and thus was risky to use. l~ny agreed that the odor 
,of the repellant was strong enough so that it was advisable not to use it 
in night assaults or night ambush. Long-range patrols seldom used repellant 
at night unless the mosquitoes were extremely thick. Several patients 
commented that the repellant now seems to contain more alcohol and is effec­
tive for a shorter period of time. 

CONCLUSIONS: 

1. ' Responsibility to actually NSS out the Dapsone tablets to the 
individual is delegated to the Medic in some units and to the Squad leader 
in other units. There seems to be a trend, however, to remove the respon­
sibility from the Hedic and delegate it to the Platoon Sergeant, and Squad 
leader. Supply problems seem to occur very infrequently. 

2. Daily consumption of any tablet on a sustained basis will require 
strict supervision at squad and platoon level. Relying on the individual to 
take a daily tablet in the mess-hall or at meal time will not be effective. 

3. Individual responsibility to faithfully follow a daily prophylaxis 
measure corresponds closely to rank and position. 

4. Some units include a supply of Dapsone as a part of R' and R pro­
cessing but this'is far from being 100 per cent. 

5. The suppressive quality of Dapsone is repeatedly demonstrated by 
the number of patients who become ill shortly after returning from Rand R. 
However, it cannot be considered that Dapsone, as now formulated, is effec­
tive for all individuals. Fatigue, weight loss, and lowered natural resis­
tence orten seem to be factors which permit a IY1alaria break-t.hro~gh. 

'" 6. The majority of patients re-hospitalized because of reoccurring 
Malaria were re-infections rather than relapses. 

7. The oversite of not providing Dapsone for patients in forward 
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Hospitals should be corrected. 

8. First line defenses against Malaria, i.e., mosquito nets and 
repellant, are very unpopular with al'll\Y troops. Many of our patients 
volunteered that nets are never used while on guard (which occurs at 
least once nightly for many men) and a majority of the infantry troops 
agreed that repellant is frequently not used on night patrol and on am­
bush operations. The Majority of the patients felt that the odor of the 
repellant was not a detection risk lmen in fixed position. 

Appreciation is extended to sp6 Donald McCardle and Sp5 Robert 
Harris who assisted with all aspects of this study. 

*" 
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LABORATORY DIAGNOSIS OF MALARIA - OBSERVATIONS AND RECOMMENDATIONS 

Major Duane G. Erickson MSC* 

Since October 1966 the Parasitology Section of the 9th Medical 
Laboratory has been reviewing malaria blood smears accompanying malaria 
patients admitted to the 6th Convalescent Center from other U.S. 
Military hospitals in Vietnam. The first 300 of these slides reviewed 
have been used for base-line observations on the status of laboratory 
diagnosis of malaria in Vietnam, frequency of errors and sources of 
errors. This report describes these observations, with inferences 
therefrom, and provides recommendations to laboratory officers and 
technicians •. 

Materials and Methods: 

All slides received had been stained at the hospital referring 
the patient to the 6th Convalescent Center. Each slide was first 
examined by one or more experienced technicians and then by the author. 
Because of the poor quality of staining and consequent abundance of 
artifacts in many slides, it was necessary to painstakingly exandne 
these for periods of time far in excess of that normally expended. It 
was not unusual to spend two hours examining any one of the worst of 
these slides before being able to give a critical evaluation of the 
original diagnosis. Very few of t.heslides received included thick , 
blood smears, and many of those l.mich did were worthless because the 
technician failed to lyse the erythrocytes. Most of the slides received 
had been stained with Wr:l:ght's stain. While fading ~fter staining wi th 
Wright's stain iea problem at times, careful evaluatiol;l of this group 
of slides demonstrated that it was not the faded slides which we found' 
to have no parasites, but .rather,. it was darkly stained slides contain­
ing numerous artifacts.,.. '.' 

Observations :. 

Among the 300 admission ,slides reviewed, there were .42. (1.4%') false 
positives, ie. no parasites Were,present. ..Incorrect ident,i~icatiol1 
was made on 14 (4.6%) slides and infectionEl by mdi'e'than,onE!species 
of malaria parasite were missed on 15 (4.6%) slides. :' 

Table I summarizes the frequency of Occurrence of various species 
of malaria in this sample. While Fa1ciparunCmalaria represented 
83.7% of the cases where only one species was, present, it was also 
present in double and triple species infections in 17 cases. Thus, 
P1asmo~ falciparum was present in 90.3% of the positive smears. 
Plasmodiumvivax and Plasmodium malariae in single infections, or 
together, ~epresented 9.7% (25) of the infections. 

l~Parasitology Consultant to the USARV Surgeon and Chief, Parasitology, 
9th Medical Laboratory 
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TABLE I 

Frequency of· occurrence of species of malaria in 258 positive blood smears: 

falciparum vivax malariae 

216 
(83.7%) 

Discussion: 

23 
(8.9%) 

1 
(0.4%) 

Plasmodium 
falciparum falciparum 

& & 
vivax malariae 

14 
(5.4%) 

1 
(0.4%) 

vivax falciparum -r- & 
malariae vivax & malariae 

1 
(0.4%) 

2 
(0.8%) 

Experience to date indicates that chloroquine is an effective 
suppressant for Plasmodium vivax and Plasmodium malariae infections; 
therefore, most of these 25-r977%) cases observed in this sample should 
not have occurred. From the standpoint of the Medical Service personnel, 
we can only continue to stress to cOllllllll.nders that. these c.ases .. are prevent,;. 
able only if their individual attention insures that the. weekly; chloroquine­
primaquine tablet is ingested by all personnel. Although· we: can not yet 
prevent infections with ~. falciparumas easily as those with the other. 
species, emphasis on individual protective measures will greatly reduce the 
number of cases occurring.· 

The observations made in this study indicate that a really significant 
reduction in the number of "cases" of malaria hospitalized can be attained 
by measureselllployed within the hospitals and dispensaries thems.elves. Our 
observation that 14% of the admission slides contained no parasites 
indicates the occurrence of misdiagnoses far in exce.ss of acceptable 
technician error. The majority of the false positive reports were directly 
attributable to th.e use of Wright's stain rather than Giemsa. .This was 
not because the Wright's stain had faded so that we. were unable to see.· 
the parasites, but was the 'resUlt of the erroneous identification of 
artifacts as parasites. other sources of error observed were imp:roper 
preparation of blood. smears, failure to lyse erythrocytes in thick plood 
smears and the use of buffer containing protozoa and clebr:Ls •. 

,'fright's stain under ideal conditions gives a suitable' preparation 
for examination for malaria parasites. However, asnot.ed.by Wi~trobe, 
(1) Wright's staining procedure is; subject to so many variables that 
even carefUl use sometimes yields. unacceptable resUlts ..The. concentration 
of the dye is. continually changing due to oxidation in thepresenC!9of 
alkali remaining from its mahtifactureandevaporation of the alcohol 
solvent. The dilution of the' sta:Lrt. and subsequent .washing on the slides. 
are too often accomplished carelessly • . ·The .. Wright '6-sta:i:ned slides 
examined in this group frequently were. stained very blue; ,the resUlt ·of.· 
insufficientwdshi.ng;·· too prolonged ·staining.or too .. alkalinestain~ (1) ... 
Other slides weI'e very red because of. an' acid stain.. A frequent artifact 
seen was the depOSition of numerous red erysta.ls .and scum on. the blood filJ;llS 
due to instability of the stain. and improper washing, respectively. Often. 
the erythrocytes in Wright' s-stained smears were npock~rked" as a resUlt . 
of the presence of ~mter in the stain during the fixation phase. In moist 

~7 



climates such as that of Vietnam extreme care must be exercised to 
prevent the contamination of absolute alcohols with water. Stains 
containing these alcohols will absorb sufficient water from humid 
atmospheres to make a significant change in the dye content. Some of 
the critical azure dyes will precipitate out, producing a stain of 
inferior quality. (2) While this is certainly undesirable in the case 
of Giemaa stain, it is totally unacceptable with Wright·s stain because 
this stain is used for fixation as well as staining. The presence of 
water in the fixation phase results in partial lysis of some of the red 
cells and produces a spotted or pock-marked appearance. These artifacts 
obscure or distort parasites and require that the smear be examined 
very slowly and painstakingly in order to assure that parasites are 
detected and accurately identified. Since Wright·s stain is subject to 
so many variables contributing to inconsistent results, its use for 
malaria smears in Vietnam should be strongly discouraged. 

In those rare instances where speed of diagnosis is essential, the 
following modification of Giamsa stain mBlf be used to stain thick blood 
films after one hour's drying: (3) Gierosa stock stain 4 cc., acetone 
3 cc., Giemsa buffer 33 cc.; stain 5-10 minutes, rinse in buffered water, 
allow to dry and examine. This technique avoids the loss of thiok films 
usual with brief drying periods, but will not produce a stain with a 
quality equal to that of the routine Giemsa staining technique. The 
Hartman-Leddon standard item stock Giemsa stain (6505-l53-9968) will 
produce excellent results if the directions supplied are followed closely. 
We have found that this stock stain will retain its staining quality for 
long periods after opening if extreme care is taken to prevent contami~ 
nation bw water. The bottle should always be kept tightly stoppered when 
not in use, and pipettes should never be put into the stock bottle. In 
addition, we store the stock bottle currently in use in a desiccator 
containing calcium chloride (anhydrous) or commercial desiccant. A 
suitable container for use as a desiccator is any jar which can be tightly 
closed to exclude moisture and which has a mouth large enough to allow 
convenient passage of the Giamsa bottle. An inch or more of anhydrous 
calcium chloride can be placed in the bottom of the container. When 
tightly closed, this l'/ill provide adequate protection against contamination 
of the stock Giemsa with water from the atmosphere. 

The use of a methylene blue phosphate buffer pre-rinse for malaria 
thick films preserves cellular elements without interfering ,'lith 
dehemoglobinization. (2) After using this pre-rinse, thick smears can be 
stained with Giamsa in 10-15 minutes by doubling the concentration of 
the staining solution. The methylene blue phosphate buffer procedure is 
as follows: (2) methylene blue, medicinal (6505-26l-7254) 1 gram, sodium 
phosphate dibasic anhydrous (68l0-299-8l53) 3 grams, potassium phosphate 
monobasic (68l0-137-5QOO) 1 gram. Mix these in a dry container. One .. 
gram quantities are weighed. out and placed in separate tightly stoppered 
vials. The contents of one vial are dissolved in 250-350 c.c. of distilled 
water for use. To use: allow the thick film to dry in an area protected 
from dust and insects for 8-12 hours, then dip the thick film into this 
solution for ~ second (no longer!). Rinse the .slide by dipping quickly 
5-10 times into standard issue Giemse. buffer solution (6505-l53-9968). 
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Replace this solution when it becomes markedly blue. Place the slide in 
the staining container with Giemsa solution prepared fresh just before 
use with the concentration of stain double that specified in the enclosed 
directions. Stain for 10-15 minutes. Dip briefly (about 1 minute) into 
Giemsa buffer solution to remove excess stain; drain and allow to dry. 
Examine with an oil-immersion objective lens. This simple procedure will 
give excellent results and produce slides which will retain vivid 
coloration for years. Each lot of Giemsa stain varies somewhat fram 
others and adjustment of the staining time may be required depending on 
the results obtained. 

The failure of many technicians to employ thick films for malaria 
diagnosis is difficult to comprehend. Examination of the specimen can be 
completed in about one-sixth the time required to examine a thin film. 
The thick film has been estimated to be 25 times better thaJi the thin 
film for diagnosis. (2) Its use b.1 all technicians engaged in laboratory 
diagnosis of malaria in Vietnam can not be encouraged too strongly. At 
times technicians fail to lyse the erythrocytes and thereby produce an un­
suitable thick film. It must be remembered that any contact with alcohol 
(or even its vapors at times) will fix the red cells and result in failure 
to dehemoglobinize in the buffer solution.' Alcohol used to cleanse the 
skin surface before making the puncture will fix the red cells if not 
removed or evaporated before making the puncture. If excessive heat is 
applied to hasten the drying of blood films, the erythrocytes will be fixed 
and fail to lyse. Preparation of good thick films is a simple procedure 
requiring ortly a little practice. Technicians failing to achieve s,uitable 
smears should examine every phase of their technique in order to discover the 
source of their trouble. If through inexperience, technicians have 
difficulty in identit.Jing parasites on thick films, thin films can be made 
of the same specimen and can be used to determine species present based 
on the indications seen in the thick film. With increasing eXperience with 
thick films, they will need to refer to the thin films for identification 
ortly infrequently. A good general rule is not to consider anything a 
parasite that may be interpreted as an artifact. Thick smears should not 
be diagnosed as positive on what appears to be ortly one parasite. The 
parasite should be unmistakable or search should be continued until others 
are found. If this is impossible, later smears should be made. (4) 
Occasionally, thick films acquire a background blue color which is too 
intense for ease of examination. Rinsing these smears with distilled 
water (usually samewhat acid) will often result in a cleared background. 
A 1:1000 or weru,er dilution of acetic acid ~ be used for this purpose 
also. 

Thin films can be stained in the same solution as thick filmS, but 
must be fixed with absolute methanol before staining. They are not given 
the buffer pre-rinse. As with all absolute alcohols in humid climates, 
the methanol used for fixation must be carefully protected fram exposure 
to the atmosphere. Hethanol used for fixation in a Coplin jar should 
be replaced daily to preclude ruining thin smears with alcohol which has 
absorbed water from the atmosphere. After staining, thin films are 
dipped ortly momentarily in and out of the buffer rinse. Prolonging this 
rinse will obliterate the Schuffner's dots in cells infected with ~. vivax. 
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Among the slides studied were many thin films in which the red cells 
were clumped together rather than being spread out individually; such 
slides required an excessive period of time for examination. Probably the 
commonest cause of these preparations is the failure to wash all 
microslides before use for malaria smears. Slides shoUld be carefully 
washed in detergent, rinsed well, drained briefly, dipped in 95% alcohol 
and dried with a clean lintless cloth. Clean slides must be protected 
from dust prior to use. Attempting to make a thin smear using too large 
a drop of· blood, improper thin-film smearing technique and failure to 
cleanse the skin surface well before making. the puncture also produce 
unsuitable thin films for malaria diagnosis. . 

Many slides were difficult to examine because of debris deposited 
on the smears. As mentioned· previously, much of this is attributable to 
the improper use of Wright's stain, but there are other sources as well. 
Dirty slides or staining glassware and improperly cleaned skin surfaces 
are examples of these. Another source of confusion was the presence of 
free-living protozoa in the buffer solution. These often stain so that 
they resemble malaria parasites and are a possible source of erroneous 
diagnoses. Buffer solutions should be prepared fresh each week. Distilled 
water is ideal if available, if not, filtered chlorinated potable water 
which has been boiled to remove the chlorine can be used. Rain water or 
even river or pond water is usable if boiled first to kill protozoa which 
may be present and then filtered. Examination of a drop of buffer solution 
with a microscope using reduced illumination ·oftenwill reveal contamination. 
Contaminated buffer must be discarded and the container thoroughly cleaned 
before re-use. Proper staining technique will eliminate most of the 
artifacts and useless preparations presently being erroneously identified 
as malaria parasites. The need for care in staining can not be over­
emphasized. A somewhat slower staining. procedure will provide rich 
compensation by requiring much less time for examination. Even more 
important, proper staining will greatly reduce the number of false positives 
and thereby make a significant contribution to conservation of personnel 
and medical facilities. 

Our observations revealed that 4.6% of"infections were incorrectly 
identified and 4.6% of multiple infections were not detected. The use 
of thick films in diagnosiS will greatly reduce these errors. by 
concentrating the parasites so that small numbers of paraSites of 
species other than the predominating one in that infection are apparent. 
A frequent error was the failure to recognize E. falciparum infections 
concurrent withE. vivax. Since gametocytes of E. falciparum are 
infrequently found, one must learn to detect these infections by the 
characteristic ring forms. The presence of numerous small ring forms, 
multiple infections of a number of red cells, double nuclear chromatin 
ring forms, where both. nuclei are round, and the presence of marginal 
parasites all are indicative efE. falciparum. The presence of three 
of these. four characteristics togetl'ler ina smear .is sufficient to 
make the diagnosis of E. falciparum. Technicians must· continue 
examination of the slide eyen after the identificati.on of 0lle. species .. 
of parasite is made in order to ascertain whether other species are 
present. Thefailur,eto continue searching. after identifying E. ~ 
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in a smear can be disastrous for the patient who has a concurrent 
infection with f. falciparum. It is good practice to scan thick and 
thin films with the high-dry objective lens either before, or after, 
making the examination with the oil-ilIImersion objective. This 
procedure frequently will reveal f. falciparum gametocytes or f. vivax 
forms occurring in small numbers in a smear, even though routine search 
with the oil lens may have failed to disclose these forms. Scanning 
both margins and the thin end of thin films with the high-dry objective 
frequently reveals large parasite forms such gametocytes and schizonts, 
since these forms often appear to be concentrated in these areas. 

It is extremely important that the slide used to diagnose a 
malaria case, and preferably an unstained smear taken at the same time, 
accompany the patient on transfer to another hospital. If the patient 
remains for his entire treatment in the hospital making the diagnosis, 
the slides should be sent for review by another facility such as the 9th 
Medical Laboratory. Only by means of such a review can errors be 
detected so that proper measures can be instit.uted for improvement. 

Technicians requiring additional training in identification of 
malaria parasites can receive this experience by spending one week in 
the parasitology laboratory of the 9th Medical Laboratory. 'Arrange­
ments for such training must'be made well in ,advance of t\l.e proposed 
arrival time. In addition, the author, as Parasitology Consultant, is 
available for short visits to laboratories experiencing difficulties 
in staining or diagnosis. An SOP on submission of specimens to the 9th 
Medical Laboratory is available on request • 

. Cunnnary: 

Examination of 300 slides accompanying malaria patients adlnitted 
t.o the 6th Convalescent, Center revealed 14% false positives, 4.6% with 
errors in identification and 4.6% with undetected multiple infections. 
Plasmodium falciparumwas present in 90.3% of the cases. f. vivax and 

.malariae alone, or together,represented 9.7% of the cases. 

Sources of artifacts and error were discussed with the following 
recommendations for better staining and reduction of artifacts.: 

1. Do not use Wright's stain for malaria diagnosis. 

2. Use Giemsa-stain~d thick films for diagnosis and thin films as 
a supplement for species identification, as necessary. 

3. Protect malaria films from dust and insects during drying to 
minimize artifacts in smears. 

4. Protect thick films from fixation by alcohol or heat so that 
dehemoglobinization can be accomplished in the buffer rinse. 

5. Always use properly cleaned microslides for blood smears. 
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6. Cleanse the skin carefully and remove all traces of alcohol 
before making the puncture. 

7. Protect alcohol used for fixation of thin smears and stock 
Giemsa stain to minimize absorption of water from the atmosphere. 

8. Prepare Giemsa stain fresh just before use. Follow directions 
contained in the package with modification as described herein. 

9. Prepare burter fresh weekly. Examine microscopically for 
free-living protozoa. 

10. Do not cease examining a slide before ascertaining whether more 
than one species of malaria is present. 

11. Scan blood smears with the high-dr,r objective, either before or 
after, examination with the oil-immersion lens. 

12. Do not consider anything a paraSite which might be an artifact. 
Identification should be based on evaluation of the entire smear rather 
than on one apparent organism. 

13. Send slides used to diagnose a malaria case to another facility 
for review. 
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LEPTOSPIROSIS DI SOUTH VIE'l'!Wf 

George L. Allen, LTC, Me and Dand R. Weber, CPT, He * 
Leptospirosis was encountered by the Britieh (2) in Hal..,a and the 

French (3) in Indochina but hae not been prmoueIT diqnosed in United 
Statee troops in Vietnam. In a studT of febrile illnesses in the Spring 
of 1966 done by Deller and Russel (1) at the 934 ETacuation Hospital no 
cases of leptospirosis were found. However, as a result ot continued 
screening ot undiagnosed tevere at this hospital seven (7) casea ot 
leptospirosis have been tound during the past three months. 

CASE REPORTS 

esse Ill. D. W. 

19 ;rear old intantryman adIIIitted on 17 Sept 1966 with a two d.., 
histor,r ot chills, fner, lethargy and headache. He had recentIT been 
on jungle operations. ~sical examination revealed conjunctival 
suttusion, scattered cervical nodes and some mild hepatic percuSSion 
tenderness. Headache, I severe enoush to require codeine tor control, was 
a major complaint until the sixth hospital da,y. Tetrac;vcline tor a 
presumed diagnosis ot scrub typhus was instituted on the fourth hospital 
da,y. He became afebrile on the fourth hospital da,y. Laborator,r studies 
are summarized in Table 112. 

Case 112. B.M. 

22 ;rear old intantryman acboitted on 27 Sept 1966 with a three da,y 
histor,r of fner, chills and backache and a one da,y hisf,or,r ot severe 
headache, abdcminal cramps, and diarrhea. He had recentIT been on jungle 
operations. Pb1sical IIlI'lIprlnation was not unremarkable except tor scme 
hepatic percussion tenderness. During hospitalization the patient continued 
to have nausea, scme diarrhea, and a headache severe enough to require 
codeine for control. He received onlT supportive care. His tever 
persisted until the tUth hospital da,y, but once the tever disappeared he 
felt well and was discharged to full dut;r. 

Case 113. J.W. 

29 ;rear old intantr,r otticer was admitted on 27 Sept 1966 with a three 
d8,1 histor,r of headache, tever, vomiting, abdominal cramps, and 
generalized muscular aching. He had been in the jungle. PhTsical 
examination revealed conjunctival suttusion and moderate abdcminal tender­
ness with definite hepatic percussion tenderness. There was no rash or 
lymphadenopatb1. Severe headache requiring codeine for control remained 
a complaint during hospitalization. Tetrac;vcline was instituted on the 
fifth hospital da,y for the presumed diagnosis ot scrub typhus. The patient 
became atebrile on the seventh hospital da,y, had an uneventful recover,r, 
and returned to tun dut;r. 

*LTC Allen is Chiet, Professional Services and Chiet, Medical Service, 93rd 
Evac Hospital. CPT Weber is trained in internal medicine, is on the statf ot 
the medical Bervice, 93rd Evacuation Hospital, !PO 96491. 
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TEHPERATURE CURVES IN DEGREES F 

105 Ga.se #3 J.W. 
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103 
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101 
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98 
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102 
101 
100 
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105 
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104 
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100 
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Caee 4. D.S. 

28 Tear old in1'antr;yman W&8 admitted 9 Rov 1966 with a four dq 
h1sto17 of headache, fever, nausea, vaa1tinc, nonooproductive couch, 
abdaainal ache and diarrhea. He had recent17 returned frail a jungle 
operation. PhTsical examination revealed conjunctival suffusion and 
generalized left upper quadrant abdomi nal tenderness. Severe headache 
requ1rinc codeine tor control was present durinc hospitalization. The 
patient was treated .,-mptCllll&tical17; he became afebrile on the tourth 
hospital dq and was discharged to full duty. 

Case '5. A.C. 

21 year old in1'ant17 officer was admitted on 18 Rov 1966 with a three 
dq h1st017 of mala1se, fever to 105 degrees, severe pa~1IIII&l co\J8h and 
uvalgias. AbdOJll1nal craDlps and nausea had been severe eno\J8h to prevent 
him from eatinc. PhTs1eal examination revealed marked conj\Dlctival 
suffusion, scattered cervical l1mPbadenopath1, and generalized abdaainal 
tenderness. Codeine was given throuchout hospitalization tor control ot 
headache and couch. The 1n1t1s1 chest X-rq revealed a questionable left 
h11ar in1'iltrate but this was absent in a f1llll done two dqs later. With 
onlT s,ymptCllll&tic treatment the patient became afebrile on the third hospital 
day and returned to full duty. 

Case '6. A.R. 

21 year old in1'ant17 man was admitted on 22 Nov 1966 with a five day 
h1sto17 of headache, fever, couch and mala1se. He had recent17 been in 
the jungle. Ph1sical examination· revealed onl7 a tft palatal petechae 
and SOIDS cerrleal and axUlat7 1ympha4enopath1. Headache continued to be 
a major canplaint during hospitalization requ1rinc large amounts of 
darvon for control. Tetracycline was instituted for the prelnllllSd diagnosis 
of scrub typhus. The patient became afebrile on the third hospital dq 
and had an uneventful recove17. 

Caee #7. R.M. 

23 year old in1'antryman was in the jqles and was admitted on 1 Dec 
1966 with a four day histo17 ot fever to 104 degrees, backache, calf muscle 
uvalgia and mild headache. Ph1s1eal examination revealed marked 
conjunctival suffusion, hepatic percussion tenderness and some costoverte­
bral angle tenderness. The patient had been started on tetracycline before 
admission and this was continued. \ He was given additional supportive 
treatment and became afebrile atter admission and remained so. He had an 
uneventful convalescence. 

CASE DISCUSSION 

As noted in the above brief clinical descriptions and in Table #1 
the patients all had fever, malaise, headache and abdominsl distress in 
conmon which was usual17 associated with cramps or vaa1ting. The head­
ache was frequent17 severe and one of the predominant symptoms. It was 
usual17 of such severity that codeine was required for relief. Diarrhea 
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was present in two cases and seemed to oe part of the clinical picture. 
The presence of cough as a major symptom in three cases ooscured the 
actual diagnosis and is not considered a common feature of leptospirosis. 
Generally ll\Yalgia is present as a distinctive feature and this was 
supported in our patients, oeing present in five cases. However, the ll\Yalgia 
was not of the severity usually reported. The fact that they had all oeen 
on recent jungle operations was important. 

The physical findings most frequently encountered were conjunctival 
suffusion and hepatic percussion tenderness (Taole #1). Other common 
findings included diffuse generalized abdominal tenderness and cervical 
lymphadenopathy. Other features were not frequent enough to oe of any value 
in suggesting the diagnosis. Perhaps the palatal petechae in Case #6 
may have represented a mild hemorrhagic manifestation that could oe 
considered a clue to diagnosis. No rashes were seen. 

The laooratory stud.ies performed in these cases were not uniform 
except for a leukocyte.co]lIlt, differential, urinalysis, malaria smears, 
and serologic tests fOr leptospirosis (T;l.ole#2). The leukocyte count 
ranged from 4,.600 to 14,350 with a mean of 10,300. A leukocytosis is 
usually present in leptospirosis .and may have oeen present in t.he early 
stages of the disease three to four days prior to admission. The 
percentage of neutrophiles in the differential count ranged from 54% to 35%. 
It was over 70% in five of the cases. The remainder of the differential 
was unremarkable. The hematocrit and urinalysis were normal in each case. 
Despite all the malaria smears done none was positive. In the four cases 
in which a SOOT was performed only one was. elevated to.a mild degree 
(38 Units). 

Diagnoeie was established in ea.ch caseoy serologic methods.. The 
first six cases. proven by at least a f01.1r fold increase in the 
convalescent ·sera titer as compared with the acute serum titer by the 
leptospirosis hemolytic test. The seventh case waS confirmed only oy a 
serum test 1.1tilizing pooled antiserum. Not enough of this material was 
availaolefor titers to be performed. Attempts at isolation of the organisms 
from urine or blood and attempts at culturing the organism on Fletcher'S 
media 'lere unsuccessful. 

Leptospirosis.as seen /!.tthe 93d Evacuation Hospital has been a 
benign, self-limited disease, most frequently ·confused with SCrtlO typhus 
or dengtle fever on a clinical oasis. Malaria was consid.ered a distinct 
possibility in all· cases. The severe man1festations.usually associated 
t1ith leptospirosis by most physicians were not seen. Altl:)otlghfever was 
generally. over 103 0 F. and· freq1.1ent:J.y over 1040 F. nod~e<tincti ve pattern 
could be established. In total duration fever lasted ,~:i0:to nine days. 

A benign form of leptospirosis is. well known (4,5) but needs re­
emphasis. This oenign form has many names most common of which are 
Swtunp Fever, Sw:ineherd' s Disease.,. pseucio-dengue, A1.1t= Fever, Ft •... Bragg 
Fever and Seven-day Fever. It .. has a;f'ayoraple out come, a mild course .al'ld 
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a short duration of fever. There are less intense ~ome than the more 
serious fol'll8 and lacks the icteric, renal and h8ll101'rhapc characteristic 
of Weil '. Disea.e or Lept.oepiral Jaundice. .IfeJm1ngeal8JlllPt1llll8 are found 
but were not present in our case.. Conj'llnctiYal suttueion was c~ and 
cCllllbined with a severe headache and hepatic peroussion tenderness alone with 
IIII18cle uval81a were the BIOst frequent clues to d1aposi.. Other features 
~ haYe been pl'Clllinent in certain patient. but were not constant enOU«h 
to be reliable finding •• 

Though the true diagnosis was suspected in .e .... ral casel during the 
acute illness no specific therap,r was instituted since supportiye i. all 
that is required for benign leptospirosis. AlthOU«h the developaent of 
serious complications is possible no real hepato:renal damage was en­
countered. This was supported by the ffltl blood chemstry studies perform­
ed and the clinical course of the patients. 

The British in their Kalqan military operations in the 1950's (2) 
encountered leptospirosis which was generallY a selt-limited febrile 
diseaae, althOU«h an occasional death occurred. The general clin1cal 
s1ndrOllle that was found was exactJ.,- as we have described. Hemorrhagic 
and icteric phenOlllen were unCallllOD. They found that some urinary 
abnormalities manifested by the appearance of proteinuria, c1l1nduria and 
an increase in cellular elements were CQllllOJl. Frequent17 encountered 
species were L. P11'0genes, L. hebdallodis, L. batavia, L. can1cola, L. 
grippotl1n!hosa, L. autumnalis, and L. celledoni. L. icterohemorrhagicae 
was present and alone with L. australis B accounted for several fatalities. 

In Kalqa, patients acquired leptospirosis in a 'Y&riet1 of 
enY1ronments but contracted it most trequent17 in the pr1mar,r forests. 
The case incidence was proportional to the amount of t1Dte spent on jungle 
operations. Generall7 &DT illness characterized by headache, JIIYalgia, 
conjunctival injection and gastrointestinal ~tome in the presence of 
ur1nar7 abnormalities warranted the d1aposis of leptospirosis until 
proven otherwise. 

In Indochina the French (3) found that leptospirosis was endemic 
in the delta areaa. Military operations in mare~ zones and rice paddies 
had a high incidence of intection. It was al80 a serious problem in 
the French prisoners of the Viet-Minh. MaD;r cases were found during the 
months of Karch and April at the end of the dry season. This was 
attributed to the fact that as the waters go down, leaving nUMrous pools 
with the warm umd and a shallow covering of water, it provided an 
environment high17 fayorable for the spirochetes. Rothing more than 
contact with the mud was needed for contracting leptospirosis. The 
French expsrience was essential17 the same as the British concerning the 
specie8 of leptoepira causing disease. 

SlMfARY 

Seven cases of recent17 diagnosed leptospirosis at the 93d 
Evacuation H08pital are reported. Theee patients presented with a 
clinical qndrome characteristic of the benign form of leptospirosis 
and recovered unev8nttul17 within eight to twelve dqe. They had all 
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been on jungle operations and each was confirmed serologically. 

The presence of leptospirosis .in South Vietnam must be more common 
than presently reported. Alert physicians who look for the symptom 
complex of headache, mralgia, conjunctival suffusion and gastrointestinal 
complaints should be rewarded by making the clinical diagnosis with 
increasing frequency. 
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TABLE I 

Clinical Findings in Leptospirosis Patients 

Case number #1 #2 #3 #4 #5 #6 #7 
D.W. B.M. J .W. D.S. A.C. A.R. R.M. 

Headaches +H- +H- +++ +-1+ ++ +H- ++ 
Gastroint. 0 +H- ++ ++ +H- 0 0 
complaints 
Diarrhea 0 + 0 + 0 0 0 
Fever 104.2 104.B 104 102 105 102.4 104 
J.(valgia ? 0 ++ + + + +H-
Baokache 0 ++ 0 0 0 0 ++ 
Cough 0 0 0 ++ +H- ++ 0 
Conjunctival +H- 0 +i+ +H- +++ 0 +H-
suffusion 
Cervical + 0 .0 0 + -f 0 
adenopathy 
Hepatic ++- ++ +1- 0 ? 0 ++ 
percussion 
tenderness 
Palatal 0 0 0 0 0 ++ 0 
petechae 

0 - Absent 
+ - Mild 
+1- - Moderate. 
+-f+ - Severe or Marked 



TABLE # 2 

Laboratory Studies on Leptospirosis Patiente 

Case number #1 112 #3 #4 #5 #6 #7 
D.W. B.M. J .W. D.S. A.C. A.R. R.14. 

WBC 11,200 10,300 11,300 14,850 9,400 7,900 4,600 

Differential 

PMN 85% 81% 84% 71% 74% 63% 54% 
L B% 19 15 28 21 31 30 
M 7% 1 2 3 1 
E 1 2 3 13 

Hematocrit 45% 44% 42% 44% 42% 47% 46% 

Malaria. Neg. Neg. Neg. Neg. Neg. Neg. Neg. 
smea.r X 12 X 14 X 13 X 10 X 7 X 6 X 5 

SGOT 44u 50u 8Su 30U 

A1k. Phos Nor. Nor. 

BUN 15.5 

SERUM TITER 

Acute 40 0 0 40 320 40 Positive 
(All four pooled 

Convalescent 2560 5120 2560 1280 5120 320 sera.) 

* * * 

The human diffel'8 trom the ape 
lIT DD'der, suicide, and rape. 
A million years ot erudition 
Account tor mants supreme position. 

Harry Harlow 



CLINICAL EXPERIENCE WITH MELIOIDOSIS 

CPT David R. Weber, MC* 

A discussion of melioidosis with brief clinical summaries from six 
patients treated at the 93rd Evacuation Hospital from the 25th Infantry 
Division appeared in Volume I Number 7 of the USARV Medical Bulletin. 
(1) Three additional cases of melioidosis, also diagnosed and treated 
at the 93rd Evacuation Hospital, will be described, and the approach to 
the therapy of the acute disease which has evolved at this hospital will 
be discussed. A detailed discussion of the clinical experiences with 
this disease is being prepared for publication elsewhere. 

Cases #1 through #6 were summarized in the Oct-Dec 1966 USARV 
Medical Bulletin. (1) Case #1 represented the fulminating pneumonic 
form of the disease with death occurring 30 hours after admission. 
Therapy had been instituted with tetracycline and strept~cin. Cases 
#2 and #3 represented fulminating septicemic forms of the disease initially 
presenting with areas of cellulitis, lymphangitis, and lymphadenitis. 
Case #4 was confirmed and treated at another hospital. Case #5 presented 
as a primarily pulmonary disease but evidence of des semination was 
present in the form of tonsilar pustules. Case #6 is an example of sub­
acute pulmonary disease. 

Three additional cases are described: 

Case #7. P.L. 

A 33 year old white male was admitted to the 93rd Evacuation Hospital, 
27 September 1966, with a three-week history of chills, cough, and w~ight 
loss. Rales were present in the left upper lung field. X-Ray revealed 
the presence of a fibronodular infiltrate in the left upper lobe. 
Bacteriologic studies confirmed the presence of Pseudomonas psuedomallei. 

The patient was treated with daily doses of 12 grams of 
chloramphenicol, and four grams each of kan~cin and novobiocin for 
12 days then the kanamycin was discontinued and the dose of chloramphenicol 
and novobiocin was reduced by half. The patient showed marked improvement 
at the time of his evacuation fr.omVietnam. 

Case #8. L.S. 

A ,44 year old Negro rr.a.le wD.B·admitted to the 93rdEvacuation Hospital, 
30 September, for the first time complaining of fever, chills, headache, 
and significant non-productive cough. Physical examination was essentially 
normal except for a temperature of 101 degrees. Chest X-Ray revealed a 
fibronodular infiltrate in the right upper lobe. Pseudomonas peuedomallei 
was cultured from the sputum. Chlaramphenicol, novobiocin, and ka~cin 

* CPT We.ber is trained in internal medicine, is on the staff of the ~ledical 
Service, 93rd Evacuation Hospital, APO 96491. 
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were instituted in divided dailJ' doses ot 8, 4 and 3 grau respectively. 
The patient experienced a rapid clinical improvement and his chest X-Rair 
showed definite improvement at the t1JRe ot his transter, 10 October 1966. 

Case #9. E.R. 

A 38 year old white male who entered the 93rd Evacuation Hoepital 
3 October 1966 describing a two-month history ot cough, malaise, and 
weight loss. Ph;rsical examination revealed occasional rales in the right 
upper lung tield. X-Ray revealed a tibronodular infiltrate in the right 
upper lobe. PseuliClllOnas peeudauallei wes confirmed in the sputum. 

Treatlllflnt wes instituted with chloramphenicol, ~cin and 
novobiocin in dailJ' doses ot 12, 4 and 4 gr811111 respectively. The patient 
shCMld clinical and radiologic improvement at the tilae ot his nacuation 
10 October 1966. 

1ft our experience it has been helptul to think ot mel:l.oidosis as 
occurr.l.ng in acute, subacute, and chronic tOI'lll8. We have had no experience 
with the chronic tOl'll ot the disease. The acute torm is generally insidious 
in onset with malaise, moderately high tever, occasionally cellulitis, 
J.1mphang1t1s, arthritis, meningitis and trequently lobar pneumonia. 
Multiple IIIIIalJ. vesicular 01' pustular skin lesions generally appear as the 
disease progresses. (2) Certainly Cases #2 and #3 tit this classifioation. 
Although Case #1 died as a result ot overwbelJaing pneumonia, his course 
had ~ ot the characteristics ot septicemia. 

The subacute expression ot the disease trequently presents as a 
tebrile illness ot pulmonary origin with a mildly productive cough 
occasionally associated with mild to moderate hemoptysiS. The chest X-Rair 
mq reveal a tibronodular infiltrate generally involving an upper lobe, 
frequently with cavitation. (4) Without treatlllflnt this torm ot the dis­
ease IIIIIT progress 01' IIIIIT beCC11118 relatively as7JllPtcmatic atter a mild ill­
nees then reappear later ae chronic diseaee. (2) Case #6 and the three 
patients deecribed in this report tit in the subacute category. Case #5 
probably best tits in this category also, but he did have detinite 
evidence ot dessllllinated disease and one can only speculate on his 
clinical course without therapy. 

Cl:l.n1cal variations in .. lioidosis coupled with the relative 
infrequency ot its occurrence make evaluation ot theraPT difticult. The 
antibiotics IIIQst frequently recOlllllleDded in the l:l.terature are 
chloramphenicol and tetracycline. In our own experience with the 
fulminating diseaee tetracycline even ill relatively large dosee has been 
disappointing. (Cases #1, /12, #3. Case #4 wes treated with 1.5 to 2 
gr811111 d.ailJ' at this hospital with Uttle change in clinical course. He 
is reported to have responded well to larger doses.) Chloramphenicol 
in the generally recowmencl.ed dose of 3 or 4 grams daily wee also 
relatively ineftective in the acute tullIIinating infections (Cases #2, #3). 

Pseudomonas paeudauallei wes identified as the responsible organism 
in Case #2 shortly betore the patients death. At the time the organism 
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was identified in Case #3 treatment was altered from the initially large 
doses of tetracycline (given because the patient was suspected of having 
a secondarily infected scrub typhus eschar) and penicillin to 
chloramphenicol kanamwcin, and sulfadiazine according to sensitivities 
determined on Case #2 which proved identical to subsequent similar 
studies done on his own organism. 

Early in the couree of this treatment tube dilution etudies .. rere 
performed which revealed that 80% of organisms were inhibited by undiluted 
serum; however, no Significant inhibition was present in serum dilutions 
of 1:2 or greater. For that reason the dos.es of all antibiotics were 
doubled, bringing the daily dose of Chloramphenicol to 8 grams, kanamwcin 
to 3 grame, and eulfadiazine to 4 grams (Keflin was &150 being used 
because no sensitivity-testing material was then available; subsequently 
the organisms have been found to be resistant to this antibiotic.) In 
spite of this increase, the patient's condition continued to deteriorate. 

Case #5 entered the hospital complaining of fever, lethargy, and 
cough •. Physical examination ,revealed tonsilar.pustules a.nd left ap:\.cal 
r41es. A fibronodular infiltrate with cavitation was present in the left 
upper lobe •. Antibiotic sensitivities on this patient's organism proved 
to be similar to those of the previous cases. 

Several .factors were oonsidered when therapy for Case #5 was planned. 
In vitro stUdies suggested that chloramphenicol continued to be the most 
effective drug; kanamwcin offered the theoretical advantage of a 
bacteriocidal drug; novobiocin looked quite promising in the laboratory 
and had not previouely been available. Based on the serologic inhibition 
titers obtained on Caee #3 massive antibiotic doses were felt to be 
indicated. Chloramphenicol wae given by the intermittant intravenous 
method in doses of 3 grams every 6 hours. Novobiocin was given by a 
similar method in doses of 0.5 gram every 6 hours. One gram Of kanl!JlWcin 
was .giv~n intramuscularly every 6 hours. On this program the patient 
quickly lost the clinical manifest,ations of disease and the X-Ray.picture 
reverted to norma.l over a period. of three weeks. The dangers of,h:l.gh 
doses of these .ntibiotics were recognized., .. but, based on our own prevt6us 
experiences as well. as . the reported mortality !l.nd morbidity associ&:ted· .. 
with the disease, these dangers were readily. ac.cepted. Our experiences 
with acute melioidosil!! have been frightening and have influenced an . 
approach where the error, if a.ny,ie on the side of overtreatment rather 
than undertreatment. . . 

Subsequent calSelS have been treated in a similar mannerwi~h 
excellent reSpOnf5e. The dose of novobiocin has. been incre!l.sed. in I!!everal. 
while the. k!l.lWl\Ycin hall been reduced more quickly, but~he basio,progr~ 
ie unchanged. Becaul!!e of the dangers aesociated with relapses a,pd., 
chronic disease, it hal!! been our recommendation that. thelleP!l.tientll be , 
treated with ,oral.chloramphenicol .and novobiocin·fpr seVeral :we~kll after 
apparent clinical. cure. ',_ ' .' -
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SUMMARY 

Three additional cases of melioidosis diagnosed and treated at the 
93rd Evacuation Hospital are described. 

The program of thera~ used in the acute and subacute form of the 
disease is discussed. Chlor&rr~henicol, novobiocin and kanamycin in 
large doses have been effective in the patients treated. 
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PLAGUE IN VIETHAH* 

Col Donald H. Hunter, MSC and LTC Harry G. Dangertield, Me** 

Plague has been recognized in the Republic ot Vietnam since 1898. 
The tirst case described occurred in the City ot Nba Trq. Three 78&rs 
later the disease appeared in Tcmldn and t1nal17 in Cochinch1na in 1906. 

The pneumonic t01'lll ot plague was reported in 1911 when 1018 cases 
with 886 deaths occurred. In Saigon-Cholon, 233 deaths were reported. A 
second IIIII&l.l. but intense outbreak occurred in Vinh Long in 1915. A third 
outbreak ot pneumonic plague was reported in 1925 when a "very severe 
epidemic with a high mortality rate" occurred in the province ot Chau Doc. 
A single person spread the disease to six tamiliee, in one neighborhood, 
during his two dq incubation period and all JIleIIIbers ot these tamilies 
died within 48 hours ot the onset ot S7Jlll)t0Dlll. Plague has occurred sporadi­
call7 in VietJIUI since that t1me. 

The present outbreak ot plague appeared to start in Long Khanh Province 
with 8 cases in 1961. The number ot cases and localities tram which th.., have 
been reported increased gradual.l7 untU 1965, when 4503 cases traa 24 
provinces were reported in the Republic ot Vietnsa. 

PJ.acue, pr1llar1l7 a disease ot rodents, 1e. spread to man by the bite 
ot infected nees. A ID1ltipUcity ot tactors are involved in the develop­
IUIlt ot pJ.acue in 118.11. AIIIonc these are: 1) susceptible versus resistant 
rodents, 2) species ot neas, 3) ntIIIIbers ot rodents, 4) numbers ot tleas 
and 5) a susceptible h_ population. These variables are intluenced in 
turn both qualitative17 and quantitative17 by such tactors as 1) geographical 
and meteorological conditions, and 2) disruption ot society by calamities 
whether occurring as a result ot nature or man e.g., a) overcrowding, 
b) mechan1eme tor disposal ot retuse and sewage, c) lIIOVements ot retugees 
and d) collapse ot sateguards in transporting material, particular17 tood. 

Trannission ot pJ.acue tran rat to rat and tram rat to man occurs 
almost exclusive17 by neas; in Vietnsa, X!!!Op!Zlla cheopis (the rat neal 
is the onl7 signiticant vector recognized in the current outbreak. There 
is Uttle it &IV valid evidence that transmission trQIII man to nea to rat 
occurs. Four aniIIals have been demonstrated to be s1gn1ticant reservoirs 
tor plague in Vietnsa - Rattus Borvedcus. Rattus UII]'DS, Rattus rattus and 
the CClllllllOB house shrew Sunous DIIll"1nu!!. WIlUe ..,lvatic sources probab17 
also exist, none have been d-.ustrated tc date. The spread ot plague 
thrO\18hout Vietnsa during the past 5 years can be attributed, most 
probab17, to lIIOVement ot rodents and/or their neas traa place to place 
in shipaents ot supplies and tood. The spread ot plague trQIII an infected 
an1-] depends upon that an:lp .. l being septicemic. The I118chanilllll by which 
the infection 111 transterred is as tollows: lIbile taking a blood meal 
trcIIl the infected animal, pJ.acue bacilli are ingested by the nea. Ths 
bacUll ID1ltiP17 in the proventriculus ot the nea and otten block it 

*Presented at ths Republic ot Vietnlllll Al'IIIed Forcss Medical Convention, 
Dec 1966. 

**LTC Dqert1eld 18 Chiet., United States Arrq Medical Research T_ (lIIRAIR) 
Vietnsa. Col Hunter is Chiet, Plaps Laboratory, USAMRT. 
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completely, thus preventing access of fodd to the stomach. In this 
condition the flea becomes and remains hungry. When the original host 
dies, the infected flea will leave it, and at the first suitable 
opportunity attach itself to a new host - either rat or man. Further 
attempt:!! at feeding serve only to distend the esophagus which is either 
partially or completely obstructed with plague bacilli. On cessation of 
Bucking, some of the plague contaminated blood is regurgitated into the 
wound, thus infecting the new host. 

The length of time that a flea can remain infected depends primarily 
upon conditions of temperature, and humidity. For instance, survival is 
favored by temperatures around 100e and a high humidity, approaching 
saturation. Adverse conditions are temperaturee over 27°e and low humidity. 
The longest time reported for a flea to harbour f. pestis is 130 days. 
However, the time that fleas can remain infective for other hosts is much 
shorter. Most fleas harboring f. pestis die within a day or two but the 
period of infectivity is approximately 7-14 days. 

Naturally acquired human infection with f. pestis occurs as a 
consequence of either the bite of an infected flea or exposure to another 
individual with plague pneumonia. The former condition may give rise to 
either bubonic or septicemic plague. The term bubonic refers to that 
infection in which the defense mechanisms of the host have been succe:ssful 
in localizing and limiting the disease to regional lymph nodes draining 
the site of local inOCUlation. However, in a significant percentage, 
approximately 50 percent, according to Pollitzer, these local defenses 
are overwhelmed and septicemia ensues. 

The clinical manifestations of this form of the disease are variable. 
A benign form has been reported in which there is only mild swelling and 
moderate tenderness of the affected lymph node associated with low grade 
feyer. In these instances the patient remains ambulatory and in all 
probability will not seek medical attention. In instances of more marked 
involvement, the primary bubo is enlarged, ey.quisitely painful and 
surrounded by a broad zone of edema. As the inflammatory response progressell 
suppuration and necrosis occurs. In two lIeries compri:sed of observation 
of 25,600 cases of bubonic plague the anatomical location of bubos were.: 
1) Femoral-31%, 2) Inguinal-24%, 3) axillary 22%, 4) cervical 8%, 5) 
11iscellaneous 2% and 6) Mul tiple-13% • 

In a significant number of cases, 50% according toPollitzer, the 
loc.al defenses in bubonic plague are inadequate and invasion of the 
blood :stream; or bacteremia, ensues. lihen bacteremia progressell relent­
lessly, septicemic plague occurs. It ehouldbe emphasized that plague 
septicemia may occur in the absence of the bubonic phase of the disease. 
In this type of infection mortality rates in persons untreated or in whom 
treatment is delayed have been estimated all high as 90%. 

As a consequence of lIepticemia, secondary foci of infection may 
develop such as meningitic and pneumonic. When pulmonary infection 
develops, the IItage is set for exploeive and devalltating consequences. 
Pneumonic plague ill the only instance in which this infection does not 
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require an intermediate host and is directly tranfmds~ible from man to 
man. Once this condition eY.iste, the infection is highly contagioue and 
mortality rates are virtually 100% in the absence of treatment. 

The majority of plague infections have an abrupt oneet with sudden 
appearance of fever, tachycardia, malaise and nwalagia. Fever. of 103-
104F (39.5-40 cJ usually occurs ,within the f~r5t several hours ,of illness 
and higher temperatures are not uncommon. Of grave import is the paucity 
of physical findings during the early phases of illness. It is axiomatic 
that a high inde~ of 3uepicion must be held by physicians in known plague 
endemic foci and specific treatment with etreptonwcin, and either ' 
chlorampheni~ol or tetracycline must be initiated rapidly. 

Chemotherapeutic agents which have been used with excellent re3ulte 
in the PII.~t for treatment of plague are the sulfonamides, streptonwcin, 
chloramphenicol, Terranwcin and Aureomycin. In vitro etudies conducted 
at the Plague Laborator,r, Inetitute Pasteur, Saigon during the past several 
years indicate that most etraine ofE. pestie in Vietnam are resistant to 
~ulfonamides and that some (17 examined to date) have been resistant to 
etrept~cin. No etraine ,examined to date have demonstrated any resietance 
to chloramphenicol, Aureomycin, Terranwcin or. tetracycline. 

PREVENTION 

Efficient control meaeure~ directed agll.inet the flell. vector and the 
rodent host have been ehown to have an immediate effect on an outbreak of 
bubonic and septicemic plague. In contraet to these two tyPes of plague, 
which are initiated in each case by the bite of an infected flea, pneumonic 
plague ,l5preade directly from man to man via the re~pirator,r tract, killing 
almost ever,r person who develops the disea~e.Each outbreak of pneumonic 
plague stems from a bubonic or ,septicemic patient who develops ~econdary' 
pneumonia during the coureeof his diseaee. Control measuree effective 
against the flea an~ rodent reservoir, therefore, only indirectly 
influence the occurrence, of plague pnetUllonia. and' are entirely inadequate 
to stop an epidemic ,of pneumonic diseaee; , 

Control of plague th~n evolJree around four basicproceduree: 

(1) Control of the rodent reservoir. 

Thie method if eucceesful could be ver,r effective, however past 
histor,r would indicate relatively Intle hope for such a procedure except , 
possibly in relatively restricted areas. Under current conditione ei.isting 
in Vietnam, era.dication of all existing rodent plague foci would' be if not 
impossible, a truly herculean task. One must also keep in, mind that death 
of infected rats forces the fleas to seek other suitable hoet~,'including 
man, and a tran!sient rise in the number of' plague calles may occUr. , 

(2) Control of vector .fleas. 

Adequate andsyetematic application ot'an effective insecticide 
has been ehown to provide good control of ,'rat plague in endemic areas. 
There are numerous reports in the literature, since the advent of DDT, 
that ver,r effective control of the flea vector and of human plague has often 
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been aobieved in endeic areas b7 use ot this &cent alone. . Reductions ot 
OYer 95% in ·the cheopie flea index and ccaplete eradication ot rat and 
human plague haTe been reported. 

Reports ot flea resistance to DDT haTe beCCllll8 more frequent in recent 
y8&1'8. Insecticide tests on fleas traa Saigon rats have shown them to be 
resistant to DDT, and a tield trial in the lIin8 Hang district ot Saigon in 
1965,usinS 10% DDT duet, tailed to deiRonetrate~ control ot the 
XenopSllla cheopie population infesting Rattus norveg1cue. 

Xenopu'lla cheopie from Saigon and Nha Trang have been shown to be 
sensitive to Dieldrin, Diasinon, and Bensene Hexachloride (BIle) in laborato1'1 
tests. A 4% BIle duet is current17 being tield tested as partot a rat 
erradication trial in Saigon and information on its (BIle) etUeaOJ' should 
soon be available. 

(:3) IllDunization 

The histo1'1 ot plague vaccine is near17 as old as the science 
ot bacteriology and during this time IIIIU\Y' kinds ot vaccinee have been 
Jlrepared and ueed in one or another part at the world. It is not the 
purpose at this discuesion to go into all details at these various vaccines 
or their relative merits but onl7 to describe in general the merits and 
U88 ot this tool as . an adjunct to control ot plague. 

There can ba little doubt that immunity to plague infection is 
produced pr1marl17 in respOneeto injection at the envelope antigen ot 
!!. pestis, whether this iii done by means at a live, avirulent, replicatinS 
vaccine capable ot producing considerable quantities ot this antigen in 
vivo or by I1se ot dead plague bacilli conta1nin8 maxUmUII quantities ot 
the same antigen. The degree ot :i.DImm1ty produced in an1mals and man is 
related to the quantity andtrequencr ot antigenic stimulation. 'This 
tact has been amp17demonstrated by K. F. Mqer using killed plague 
vaccinee. He concluded that appreciable resistance to infection canonl7 . 
ba achieved atter repeated injections have been administered. It can 
also be shown from the res1llts of vaccine prop,rlax1s in Madagascar in the 
1930's where a liv1n& attenuated vaccine was used for control of plague. 
In this later instance, it was not until the vaccine program had been in 
use for several years, that a precipitous drop in plague cases occurred. 
A reduction in vaccine usage later resulted in a rise in cases which 
again declined onresumptionotlarge scale vaccine usage;. 

There is little or no valid evidence to show that subcutaneous 
plague vaccination has' ~dir.ctvalue in wardingotf pntumonicplague 
in man. There is, however, good evidence tor its indirect value, in . 
this case, by reducing the trequencr and/or severity ot bubonic manis­
testations and thus reducing the number ot pneumonic complications which 
might otherwise occur. 

(4) Case tinding and Isolation ot contacts. 

The tinding ot cases and the isolation ot contacts while ot minor 
importance in bubonic plague, is ot major significance in outbreaks ot 
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pn~o plague, in order to limit the respirator" transmission of 
disease from man to man. The .,..t_ is s1llple in prinoiple, however 
under the oonditions of strite current:q present in Vietnam mq be 
extr":q diffioult to ettect. In essence, such a program oonsists of 
two basic QPerations. 1) Arq pereon who dies in an encla1c plague region 
!BUst not be buried until a qualified representatbe of the Health Services 
haa viewed the b~, taken samples for examination for Paeteurella pestis, 
and released the b~ either atter examinations are negative or supervises 
the burial according to prQPer sanitar.r praotioes. 2) It plague is 
suspected or proven, all contacts of the patient !BUst be colleoted and 
retained in some torm of group isolation for a period ot 10 dqa. 
Temperatures must be taken not less than twice dai:Q' and it fever develope, 
the subject is placed under strict isolation and therapeutic measurea 
inatituted :lDIIIediate:q without waiting for laborator" confirmation. 

Two known outbreaka of pneumonic plague have occurred within the 
past 14 months in Vietnam. One in Long Khanh province involved 6 flllli:q 
members, 5 of whom died. The other occurred in Binh DiM province and 
consisted of 37 cases with 15 deaths. In this second outbreak the six 
contacts of the initial case all died. In each instance the primary case 
died after a short illnesa characterized by a h1stor" of cough, fever 
and blo~ sputum. The first contact deaths occurred 3 and 5 dqa respective:q 
following death of the primary case and d.onstratea the necessity tor 
immediate action on the part of medical authorities if control of this 
dis .. se is to be achieved. 

In conclusion, then, one can s87 that treatment with effective 
antibiotics and application of potent insecticides makes flea-borne 
plague a normal:q curable and controllable disease. When pneumonic plague 
occurs, the essentials of an adequate control program are (l) caee finding 
and isolation of contacts, (2) immediate treatment with specific anti­
biotics of contacts who develop signs and symptoms of plague infection, 
(3) annual immunization of the population at risk, and (4) extensive 
arthropod control with etfective insecticides. 
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THE PROVINCIAL HEALTH ASSISTANCE PROGRA11 
IN 

THE REPUBLIc OF VIETNAl1 * 
Colonel William H. Honcrief, Jr., l1edical Corps, U. s. AI'Ilil'** 

INTRODUCTION 

The Provincial Health Assistance Program (PHAP) is a multinational 
assistance effort aimed at two objectives: to give direct medical and 
health care to Vietnamese civilians and to work with Vietnamese medical 
and health personnel to augment, develop and expand the Vietnamese 
capabilities in clinical health care. 

Evolving from a program that initially included 24 doctors, nurses 
and technicians deployed to three sites, the program today has over 700 
doctors, nurses, technicians and administrative personnel making up 44 
teams in 41 provinces and Saigon, DaNang and Vung Tau autonomous cities. 
These teams in augmenting the Vietnamese medical capability in the 
provinCial/prefectural health services will help bring medical care to 
an estimated 2.5 million out-patients and 300,000 in-patients this year. 
The financial input for support of this program for the U.S. FY67 is 
US$36,000,000 and the GVN proposed budget for FY67 is VN$1,500,OOO,OOO. 

BACKGROUND 

The basis of medical care for the greater majority of the some 
16,500,000 people of the Republic of Vietnam is the Rural Health program 
made up of the village and hamlet health programs, district health 
services and the provincial hospital. These echelons of medical care 
were established by the French and Vietnamese administrations over the 
years by the grafting onto traditional concepts and ways of western 
medical practices. Formalized in 1956 by a Government of Vietnam (GVN) 
decree, the provincial health services came to make up a major program 
of the GVN Ministry of Health (MOH). The typical provincial health 
service operates a 250 bed hospital and supervises five district infirmary·· 
maternities and 70 village health stations. 

It was early recognized that the Vietnamese government, stressed by 
internal divisiveness and later external aggressions, would require 
assistance in developing its programs of nation-building. This assistance 
wae made available by the United States in the United States Agency for 
International Development Mission to Vietnam (USAID) formerly the United 
States Operations Mission (U50M). Included in the USAID organization is 
a counterpart to the GVN Ministry of Health, the USAID Public Health 
Division. Recognizing the broad reqUirements for expanding the limited 
Vietnamese medical capability to cope with the current wide-spread disease 
conditions and also to develop and enlarge upon the basic health facilities 

* Presented at the Republic of Vietnam Armed Forces ~ledical Convention, 
December 1966 •. 

**Deputy Assistant Director for Public Health/Operations, Training ana 
Special Projects, United States Agency for International Development, 
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ot Vietnam, USAm/p1ID tran the beginning emphasized tour broad prograu: 
two ot these programs were directed at improving the basic education tor 
protesaional health pereonnel; the third pointed to the upgrading ot 
existing pereonnel and the development ot an extenaive prOgr&lll to serve 
the rural population; the tourth was a widespread cUlpa1gn to eradicate 
malaria. 

The educational programs, medical, nursing and mid-witel'T, and the 
malaria eradication, while ot great significance and constantly growing 
will not be cOlllll8nted on at &lIT length in this presentation. It 11 the 
upgrading ot existing health personnel and the development ot a program 
to serve the rural population that concerns us here. 

In the development ot the health services. USAm/p1ID soon came to 
recognize the requirement tor expanded support ot the province hospitals, 
particularly in those provinces where the civilian populace was experiencing 
casualties trom the insurgency. The support tor selected provincs hospitals 
took the torm ot a surgical team consisting ot a surgeon, an assistant 
surgeon, an operating room nurse, a surgical ward nurse, a nurse anssthesist 
and a laboratory/x-rq technician. The tirst such team was coamitted to 
the town ot Can Tho in the summer ot 1962, and soon atter this teame were 
established in Nha Trang and Da Nang. The tourth team progrllllllled under 
this concept, to be depla,ved to Pleiku was used to support the tirst three 
teams whO experienced high personnel attrition rates due to a variety ot 
tactors. Complementing the U.S. ettort in support ot cartain pronncial 
hospitals the tirst ot the Free World Assistance teams was depla,ved to 
Qui Nhon in the sUJIIJIIer ot 196:3. This team, trom New Zealand, was con­
tigured much the same as the U.S. teams already in-country. 

With the concept ot the surgical teams, there was also conceived a 
plan for the construction ot a standard surgical suite adjacent to the 
province·hospitals to support a program. ot modern surgical treatment. 
This surgical suite, ot which twenty-six were tinally built ending in 
196:3, consisted of two operating rooms, a central 8upply and a tour-bed 
recovery ward. This concept ot surgical team/surgical suite called tor 
a significant contribution by the Vietnamese medical community in the 
carrying out ot .the progralll. This requirement was particularly demanding 
in the nur3ing care areas. The Vietnamese did not, and for the most part 
could not meet this obligation. Thus, as a consequence ot personnel, 
logistic and coordination deticiencies, the original concept or the 
provincial surgical teams was reduced in 1965 to two teams, Nha Trang and 
Da Nang. The team. at Can Tho was replaced by an Air Force surgical unit 
and the Navy deployed a similar unit into Rach Gia. Both ot these 
milital'T surgical capabilities were added to the USAm/p1ID etfort by the 
Department of Defense at the request ot the State Department. 

Continuing to recognize the need tor further development and expansion 
ot the medical capability at the provincial level, the United Statee 
committed even more military medical resources to the USAm program.. In 
~ 1965 the Otfice of the Secretary of Defense of the U.S. Government 
directed the milital'T departments to develop a program. for increasing the 
medical posture of the RVN by utilizing U.S. military Medical teams in RVN. 
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A detailed plan was developed tor the purpose ot providing expanded health 
and medical service tor the civilian populace, developed jointlT by USAID 
and the Military Assistance Command-Vietnam (MACV), which became known as 
the Military Provincial Hospital Assistance Program (MILPHAP). COIIIPosed 
ot three medical otticers, one medical administrative otticer and twelve 
enlisted technicians (one medical records clerk, one laboratory technician 
and ten medical technicians) the teame are based in provincial hospitals 
and work tor the province madecin chet. The tirst six MILPHAP teams were 
deployed to RVH in Novemb~ 1965 aid"fn earlT 1966 the decieion was made 
to deploy an additional fitteen teams. 

There has been a continuing build-up ot the Free World Medical 
Assistance Teams. Australia tollowed New Zealand in 1964 and soon atter 
the Republic ot the Philippines. Teams continued to be added in 1965 
and 1966. A total ot eighteen teams trail eleven nations make up the Free 
World medical contribution to the PHAP as ot this moment. 

CURREMT PROGRAM 

T~ the personnel strength ot the U.S./FWA medical programs totals 
703, with 182 doctors. These protessional and technical people are work­
ing with the Vietnamsse and tor the province medicin~. The initial 
concept of concentrating on the strengthening of the hospital program has 
been expanded to include the entire spectrum of the provincial health 
program. This deletion ot emphasis on &n7 one area of the provincial 
health service was brought about b,r several factors, tpe first and fore­
IIOst being that otdelll8.lld. Not onlT were the provincial hospitals in need 
ot augmentation but the district health centers, whers b,r tar the large 
number ot outpatients are seen, were deeperatelT in need of help. Because 
ot mi.niJIIum personnel, and even absence ot personnel in III&DY instances, in 
the district tacility III&DY Vietnamese were being denied even the most 
basic of medical care. The lack ot transportation, security, and the 
distances involved isolated most trom the provinCial Hospital. 

Another reason for expanding the utilization ot the teams was that 
in IIOre than one instance the deployment ot a sixteen III&Il team to the 
province hospital caapletelTovershadowed, it not overwhelmed, the small 
hospital statt present. Because one of the objectives of the program is 
to augment and strengthen the Vietnamsse medical capabilities it is 
important that the care rendered in the hospital is recognized as a 
Vietnamese one. This can not be done it the Vietnamese medical personnel 
are in such a minority that &n7 medical care ottered is obviouslT a U.S. or 
Free World one. In order to prevent this a section (one medical officer 
and three or tour enlisted men) would be deployed to a district health 
tacility. In other provinces because the province hos),ital had alreadT 
been augmented b,r a small., highlT specialized medical/surgical team the 
MILPHAP team was initia.llTdeployed to those districts with larger 
tacilities and IIOre people, thus furnishing a IIOrecapable reterral program 
to the province hospital. 

It is to be emphasized that -the deplOJlll8!lt ot a MILPHAP to a fixed 
permanent facility other than a hospital is not MEDCAP. At the district 



infirmary-dispensary the medical team augments or substitutes for a 
definite medical sta.ff, performs consistently over a period of time in one 
facility, has available a greater capability for treatment and a formal 
evacuation system recognized qy the province medecin chef. In many instances 
inpatients are cared for if their length of hospitalization ill expected to 
be limited. MEDCAP is a mobile program, strictly oriented to outpatient, 
and frequently one-time treatment. J1EDcAP is basically I. psychological 
warfare program, under the technical supervision of the medical officer and 
carried primarily qy the enlisted technician. MEDCAP and MILPHAP are 
complimentary, not a substitute for one another. 

The PHAP concept has been further strengthened and made more versatile 
under the current program by the decision to augment the PHAP with USAID 
General Duty Nurses (GDNs). Predominately assigned to provincial health 
services where MILPHAP teams are deployed the USAID GDN program calls for 
nurse~ to assillt the province medecin sh!! and his chief nurse in improving 
the standards and. quality of nursing qy giving direct care to patients, 
working with and through their Vietnamese counterparts. The USAID GDN 
program i8 mainly aimed at the hospital portion of the provincial health 
service, but in some areas the nurses have established a program of 
assistance, training and supervision that extends to the district facility. 
A total of 105 general duty nurses will eventually complete this program; 
62 a.re currently assigned. 

But ~ding personnel to the provincial health program proved to be 
only part of the answer to the continuing problem of bringing more and 
better medical service to the Vietnamese civilian population. Another 
large part of the answer is facilities in which these people could work 
·in order to exploit their talents. 

Most of the facilities in the provincial health system when USAID 
began its program were old and in serious disrepair. This was recognized 
in the building of the 26 surgical suites mentioned earlier. This up­
dating of facilities continues in three active programs. The oldest one 
is the major renovation/rehabilitation of selected, larger provincial 
hospitals. There are a total of eleven hospitals in this program which is 
now some S5% complete. The last hospital in this program is the Darlac 
provincial hospital on which work will start soon after the new ye&r. 

The second is another hospital program. There is an immediate need 
for a complete hospital at some nine sites where U.S. and FWA medical 
teams are located or will be located. Currently working in what were 
formerly district maternity-infirmary-dispensariee the professional 
capacity of these teams is not being s.ufficiently exploited. There is 
sufficient population in these areas to demand siting a complete Hospital. 
In coordination with the Ministry of Health some eight complete hosfitals 
will be built, hopefully by the third quarter of 1967, at Bong Son Binh 
Dinh, Hau Bon (Phu Bon), Gia Nghia (Quang Duc), Bao Loc (Lam Dong), Ham 
Tan (Binh Tuy), Song Be (Phuoc Long), Cao tanh (Kien Phong) and Vi Thanh 
(Chuong Thien). A 'core' complex of operating roome, central supply 
recovery room and laboratory/x-ray will be added to the .Chau Phu (Chau 
Duc) hospital under this program. 



The third program ot updating the facilities is a locally controlled 
one. B.r locally controlled it i3 meant that the monies to fund such a 
program have been allocated to each of the four regions, under the control 
of the USAID Region Chief Health Officer. This fund i6 used to carry out 
small modifications and renovations/rehabilitations that are within the 
capabilities of local contractors to carry out. A project under this prog­
ram would be re-roofing or rehabilitating plumbing and sewage. Some of 
these local projects are considerable in extent depending on the contrac­
tors capability. The only control the Assistant Director for Public Health 
exercises over this program is one of guidance and coordination to insure 
that locally the PHAP team is not attempting a project that is programmed 
at the national level. 

FUTURE PROGRAM 

Ideally the objective of the PHAP ie to have augmentation of every 
provincial health program. Realization of this objective is currently 
being frustrated by lack of facilities in a few provincee and leee than 
ideal political climate in even fewer. Hopefully the PHAP can be extended 
to every province by 1968. This will require the deployment of possibly 
as many as eix additional U.S./FWA medical teams. 



THE JOB OF THE BATTALION SURGEON: . HOW HE FUNCTIONS IN VIETNAM 

CPT Richard P. Gold~tein, MC* 

There are time~ when the Battalion Surgeon in Vietn~ must feel that 
hie main duty is to read novels to pass the time. Certainly at times he 
has a great deal of free time. As I look back on the pa~t eighteen months, 
however, I realize what protean duties are performed by the Battalion 
Surgeon. Perhaps IT\V particular situation was unique because I wa~ assigned 
to an infantry battalion that trained basic trainees, raw recruits, while 
in the states. The battalion went on to train these men in advanced 
infantry training, was alerted for overseas duty, and moved as a unit to 
Vietnam where it was involved in vigorous combat. Hence I was able to see 
a unit through the entire range of development, and at the eame time wae 
called upon to perform many functions in the battalion. 

Just what jobs doee the Battalion Surgeon perform'? He actually weare 
three hats. He is the medical platoon leader, he is a special staff 
member who is advisor to the Battalion Commander on matter~ of health, 
and he i5 the physician to all the men of the battalion. 

Perhaps the most personally rewarding task is that of the medical 
platoon leader. Although different units have varying numbers of men and 
equipment, the infantry battalion medical platoon has over thirty enli~ted 
men as well I.e a Medical Service Corps lieutenant who i5 the assietant to 
the Battalion Surgeon. The enlisted men have a medical background r~nging 
from e~osure to the 10 weeks medical training program at Ft. Sam Houston 
to theE-6 medical specialist with more than a year of hoepital tra.ining. 
It falle upon t.he Battalion Surgeon to keep up /I. continuous program of 
instruction for his medics in reviewing first aid, sanitation, malaria 
prevention and related subjects. Working with theee men, understanding 
their problems and fruetration~, and generally living with them from day 
to day is what stick~.with one. 

The task of being an advisor to the Battalion Commander is demanding 
and yet gives one the opportunity to obeerve the great demands placed on 
command with its many responsibilitiee. The reeponeibility of the Battalion 
Commander for the live~ of nearly eoo men i5 an aweeome burden at times 
and the Battalion Surgeon can be a tremendous help by offering timely and 
helpful advice. This entails keeping thecomma.nder informed on .. infectious 
diseaee among the men, especially malaria and the preventiv~,!neae<uree that 
can be t&j<en. Combat fatigue, field sanitation, pereonal hygiEll'le, and 
foot care are important &nd muet be w&tched constantly by the aat·tdion 
Surgeon and hie medice. Keeping a step ahead and keeping the Battalion 
Commander informed is a prime reeponsibility. To accomplish this the 
Surgeon mU!lt keep abrea.et of the mission of the Battalion. Thie means 
attending the numerous ~t&ff m$etings and having &n underet&nding of 
milit&ry terminology a~ well a3 the duties and reeponeibilitiee of the 
varioue staff members and company officers. 

*Formerly, Battalion Surgeon, 5th En, 7th CAV, let CAV Div; now at the 
15th Med En, let CAV Div (AM). 



The third function of the Batt&liori Surgeon, t.hat of phY!'lician to 
the battalion, i~ perhap~ the mO!'lt important. Daily 3ick call need not 
be boring for there i~ sufficient challenge even if a great deal of the 
medic~ne ie perhap~ peychophy!'liologic. }~lingering, which wae an 
obvious problem in the !'ltate!'l, appeared to be reduced in Vietnam. 
Although one i~ generally dealing with a healthy population, there i!'l 
!'ltill a euprilling amount of intere!'lting pathology. Keeping immunizatione 
current in the battalion ie a continuing problem to be watched by the 
Surgeon, Alllo time and again one iel impreeeed by the paucity of 
knowledge about veneral dieease among the troope. Periodic lectures to 
the men !'ltree!'ling baeic knowledge of the!'le di!'lea!'lee ha!'l been most reward­
ing in term!'l of allayed fear~ and better treatment where needed. 

So thellc briefly ,ll.re the duties of the Battalion Surgeon. ~'lhat 
about the actual living with the Battalion in Vietnam? Being away from 
home and loved oneil for a year i!'l not the mo~t pleMant thing but there 
i!'l no doubt that much ie gained through the comradship of living closely 
with other men. Seeing a different part of the world, with people having 
quite different CU!'ltome and idea!'l from one!'lelf i!'l certainly broadening, 
even if it i!'l hard to like or condone much of what ie eeen. 

In thie reepect, ' much is learned through medical civic action 
activitiee which m&inly conei!'lte of sick cdl in Vietnameee and Nontagnard 
Villagee. Unfortunately 1 wae not able to participate in thie to &nlf great 
extent due to tactical eituation~, but thie obviously ie where the effort 
to win the hearte of the people ehould be directed. 

Laetly, I would like to comment on the role of the Battalion Surgeon 
in the combat eituation. Obviou!'lly the Batt~lion Surgeon is often by­
pII.!'leed in medical channele with the advent of helicopter medical evacuation; 
rarely ie he in a pO!'lition that makes it pO!'l!'lible for him to render aid 
to the combat wounded !'loldier. 'I'hi!'l is done much better at the medical 
battalion clearing !'ltation. So what i!'l hie primary function in combat? 
It ie to be the preventive medicine officer to the battalion, not only 
with regard to tile phy!'lical oonditione encountered hut aleo with regard 
to emotional conditione and morale. Thie ie primarily a !'ltaff function 
involv~ hie role I.e advi!'lor to the battalion commander in all m&tter!'l 
of medical liai!'lon and health. Oooa!'lionally it will happen that the 
!'lurgeon will be in juet the right place at the right time and be able to 
perform life !'laving proceduree but thie ie the exception rather than the 
rule. 

All in all,'the Battalion Surgeoni!'l presented with opportunitiee 
that are extremely rewarding. It il5 a job that requiree much more than 
medical knowledge; it requirel5 a real interel5t in the ~ and the men 
of the battalion. 



REFERENCE LIST OF CONSULTANTS TO THE SURGEON. US ARMY. VIETNAM 

SPECIALTY NAME. GRADE. SVCNR MOS DEROS LOCATION TEL EXCHANGE TEL NR 

ANESTHESIOLOGY HOLLIS E. BIVENS C3115 SEP 67 45TH MASH HOSP TAY NINH Landlord 2 Rings 
MAJ, 091162, Me 

AVIATION JOHN W. HAMMETT 62162 APR 67 44TH MED BDE LYNX 893 
LTC, 073070, MSC 

AVIATION MEDICINE ANTHONY A. BEZREH C3160 JAN 68 1ST AVN BDE ARMY 518 
MAJ, 089724, Me 

DERHATOLOGY LOUIS E. HARMAN 133112 FEB 67 93RD EVAC HOOP LONG BINH 136 
LTC, 062916, MC 

DIETETIC PATRICIA ACCOUNTIUS 3420 MAY 67 44TH MED BDE LYNX 893 
MAJ, 10158, AlISC 

~ 
EAR, NOSE AND 133126 JON 67 85TH EV AC HOSP QUI NHON 667 ALBERT C. DONOHOO 
THROAT (ENT) LTC, 069905, Me 

ENTOMOLOGY THEODORE E. BLAKESLEE 133315 MAY 67 9TH KED LAB LYNX 665 
LTC, 056970, MSC ARVN 60394 

HEMATOLOGY ALLEN GOODMAN 03325 JON 67 3RD FLO HOSP LYNX 700 
CPT, 05234019, Me 

MEDICINE RAYMOND W. BLOHM, JR A3139 JON 67 HQ, USARV 699 
COL, 057559, Me 

NEUROLOGY ARNOLD 'Ii. JOHNSON 133129 AUG 67 HQ, USARV ARM! 698 
LTC, 062920, Me C3128 

DUROSURGERY RICHARD D. HAMILTON 133131 OCT 67 3RD FLO HOSP LYNX 709 
LTC, 065681. Me 

OBSTETRICS AND ROBERT W. IRWIN, JR 133108 MAY 67 61ST MEl) BN CAM RANH BAY 363/368 
GYNECOLOOY( 0B-G1lf) LTC. 059555, Me 



SPECIALTY NAME. GRADE. SVC NR MOO DEROO LOCATION TEL EICIIAIGE TEL NR 

OPH'l1IAIJI)LOGI STANLEY GALAS B3125 lIAR 67 67'1'H EVAC HOOP quI NHON 420 
HAJ, 088068, Me 

ORTHOPEDICS ROBERT HALL B3153 APR 67 8'nI FLD HOOP lIRA TIWIG 3211 
LTC, 070358, He 

PATHOLOGY EIJlIJND R. KIELMAN. 83225 HOV 67 HQ, USARV 698 
COL, 085428, He 

PARASITOLOGY DUAl!: G. ERICKSON D3310 lIAY 67 9TH MEn IJ.B LYHI 665 
MAJ, 075352, HSC 

PHYSICAL THERAPY BARBARA D. GRAY 3418 lIAR 67 17'1'H FLD HOOP ARVII 
MAJ, If 10168, AMSC EX'l' 

VETERINARY HERBERT FAUST 3203 APR 67 44TH MEn BIlE LYHI 892 
COL, 052036, VC 

~ PIJ.STIC SURGERY JAMES F. PETERSON C3125 .TUN 67 3RD FLD HOOP LDII 709 
MAJ, 082874, Me 

PREVENTIVE RADIlND W. BLOIlH, JR. A.3139 JUN 67 HQ, USARV 699 
MEDICINE COL, 057559, Me 

PSYCHIATRY ARNOLD W. JOHISON 83129 AUG 67 HQ, USARV 698 
LTC, 062920, II: 

RADIOLOGY JOHN R. CtDOLLt 83306 AUG 67 24TH EVAC HOOP LONG BINH 312 
LTC, 071657, He 

SANITARY DAVID W Dtn'TWEILER B7960 JAN 68 HQ, USARV ARMY 698 
ENGINIERDIG LTC, 065498, MSC 

SOCIAL WORK RICHARD R. HURRAY 83606 JUN 67 6TH CONY cm CAM RANK BAY 285 
LTC, 13 8168 

SURGERY ALPHONSE GCftIEZ B3150 JUt 67 HQ,USARV 698 
LTC, 069493, He B3151 

UROLOGY IVAN J. WEINER C311 lIAR 67 17'1'H FLD HOOP 
CPT, 05234051, Me 



SHOULDER SLEEVE DlSIGHIA 
FORTY-FOUR'ftI MEDICAL BRIGADE 

JEW HOSPITAlS 

The 44th Medical Brigade hae continued ite growth ae during the paet 
three JIIOnthe three new hoepitale have become operational. The 45th Surgical 
Boepital arrived fran Fort Sam Houeton, on 15 September. Equipped with the 
new HUST COIIIpOnente the 45th Surgical bec_ operational in record time, 
receiving ite first patiente on 13 November. The unit, located at TIq !liM, 
hae been bUIlT eince the day it opened, receiving patient. and VIPS. 

On 19 Deoember the 12th Evacuation Hoepital opened its doors at Cu 
Chi. Having Calle fran Fort Ord in AprU thie unit had the arduou. taek of 
oonatruoting their own hoepita1with Engineer IUp8rrision. They are 
jUltitiabl1 proud of their aocomplieamente. 

In 11prl 1ar faehion the 24th Evaouation BOlpital oonstructed their 
facUity at Long B1nh. Atter arriving in Jul1 fran Fort Sam Houeton the 
24th Evac becam8 operational on 9 Januar,r. 

Meanwhile the ?let and 91et Evacuation Hospitals arrived on 15 
November and 19 December reepectivel1, the former going to Pleiku and 
the latter to T1.\r Boa. Both of these hoepitale are bueil1 engaged in an 
all-out selt help construotion effort, anxioue to become operational as 
loon ae poelib1e. The ?let came fran Fort Campbell and the 91st fran 
Fort Polk. 

Weloome to RVl'l and best wishes to each for the future. 
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Hew Ani vals In Countr,r 

H_ Grade Branch Arrived. Aall1pl!d 

Jaggerll, J. H. LTC DC 27 Rov 66 934th Dental Svc 
Jamelon, Evangeline LTC ARC 29 Nov 66 93rd Evac Hoap 
Orbin, Mar,r LTC ARC 29 Rov 66 7lat Evac Hoap 
Coker, Lerr.1 W. Col MSC 30 Nov 66 HQ USARV 
Izer, LeOna c. Ma.1 ARC 3 Dec 66 93rd Evac HOllp 
Fuqua, WH]1am Ka.1 MC 3 Dec 66 9th Med Lab 
warnell, Allen T. LTC MSC 4 Jan 67 5lat(3rd) Field HOllp 
Gamber, Herbert H. Maj MC 4 Jan 67 9lat Evac HOllp 
Bezreh, Antho~ A. Maj HC 11 Jan 67 lilt Avn Bde 
Bravo, Louill LTC Me 11 Jan 67 HQ usnv 
Siebert, Paul E. LTC Me 12 Jan 67 36th Evac Hosp 
Duttweiler, David LTC MSC 13 Jan 67 HQ USARV 

* * * 

USARV MEDICAL Elm.J.ETIN 

Surgeon, USARV 
Brigadier General Jamel A. Wier, Me 

Deputy Surgeon, usnv 
Col Edmund R. Keilman, Me 

Editor 
Lt Colonel Arnold W. Johnllon, Jr., Me 

PlI7chlatric Consultant 

Allsociate Editors 
Colonel Raymond W. Blohm,Jr.,Me 

Hedical Consultant 
Lt Colonel Alphonlle C. GaIlez, Me 

Surgical Consultant 

ASllilltant Editor 
Captain Noel A. Miller, MSC 

The USARV Medical Bulletin ill published bimonthl1 qy Headquarters, 
United States ~ Vietnam as the medium for disseminating'material of 
professional' and administrative interest to all medical personnel of 
USnV. Information ,in this publication is for use by this command and does 
riot' necessarily reflect the opinion of Department of the Army, the USARV 
Surgeon, or the editorll. 

The Surgeon USARV invites all members of the ~ Medical Service 
including the Medical Corps, Dental Corps, Veterinar,r COrpll, Medical 
Service Corps, Army Nurse Corps, Army Medical Service Corps, and enlillted 
personnel, as well all other memberll of the medical profesllionll in Vietnam, 
to IIUbmit articles to be conllidered for publication in the Bulletin. 

Items lIubmitted for publication IIhould be typed. lIingle IlpaCed in final 
corrected form and addrelllled to the Editor, USARV Medical Bulletin, HQ. 
USARV, Office of The Surgeon, APO 96307. Accepted manullcriptll become the 
property of the Bulletin. Authors are urged to retain a carbon copy of 
each manullcript. The editors rellerve the privilege of review and editorial 
modification. Photos submitted to illustrate your article or to depict some 
aspect of AMEDS in Vietnam should be good quality, good contrallt, black and 
white glollsy prints. Photographll ot patients ahould be accompanied qy a 
witneslled signed relealle. 
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