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PART 11. 

DIAGNOSIS. 

GIVEN a microscope and a minimum of equipment as the writer was, dia
gnosis was fairly reliable. The trouble was~hat many. pat,ients arriving had 
already been missed through lack of diagnostic facilities or not seen. at all 
by their own doctors. As emetine was as difficult to obtain up country as 
at the Base Hospital this was not, however, of very great import. Once they 
had arrived it was, however, important to sort them out so that such treat
ment and precautions that we ·had at. our command could be resorted to. 

Nothing can be added to the already estabHshed facts on diagnosis except 
in the acute type of case, It was in the differentiation from the other tropi
cal diseases and deficiency conditions that we found the most interest. 

_ Diagnosis from!, clinical symptoms in the serious type of case was made 
from the .typical stools, the intermittent nature of the onset, nausea, often 
slight fever and confirmed by microscopic findings. Except in acute cases 
stools rarely went above 15 a day. In the acute cases, however, and some 
of the severe _ type, stools went as high as 40 a day. (Castella:rti post.lIlates 
that stools 'never exceed 30 a day). Furthermore, the onset was frequently 
violent with no intermittence. The severity of the. onset and course was 
typical of the worst cases and is -not hinted at in most writings-even Stitt 
("Tropical Diseases," 6th edition) who is one of the few writers who note 
that stools may go as high as 50 a day does not describe the violence of the 
acute cases as noted by the writer. The acidity, odour and appearance of 
the stools were characteristic. In complicated cases or mild cases diagnosis 
was only arrived at by microscopic examinations. So protean can be the 
manifestations of amrebic dysentery that. many cases were only diagnosed 
in routine examinations or in examinatiops for other conditions. 
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256 Unusual Aspects and Therapy in Amrebic Dysentery 

Microscopic examinations' were carried out in the simplest manner. The 
stools were obtained as soon as possible, but in a muggy climate like Siam 
this was not of extreme importance. We found' that amrebre remained active 
for 75 minutes. Fresh specimens in saline were examined for the vegetative 
forms and in Lugols iodine for cysts. When Lugols iodine was unobtainable 
reliance had to be placed. on seeing the chromatoid bodies. Eosin was 
unobtainable. The chief points ill the diagnosis of the vegetative Enta.mreba 
histolytica were the presence of red cells ingested, the clearer cytoplasm and 
absence of bacteria and food particles, the propulsile projection of the clear 
pseudopod-much clearer than the remaining body at first-the central 
nucleolus-and the size. Stitt refers to the effect of climatic conditions on 
amrebic outbreaks and cites outbreaks after rains. The, writer invariably 
found 'that in hot steamy weather, the percentage of positive stools for vege
tative forms also rose--even for known cases---,-in other words the weather 
seemed to stimulate the "shower of amrebre" frequently referred to-it would 
seem highly possible' then that more cases are diagnosed in steamy weather 
rather than occurring in such conditions.' This fact was so noticeable that 
the writer's chief assistant used to say on such days, "We'll have a good bag' 
to-day, Sir I" He was invariably right. 

DIFFERENTIAL DIAGNOSIS. 

The conditions to be differentiated were numerous-any. condition in fact 
that could cause' diarrhrea or gastric discomfort.. The chief diseases and con
ditions met with which needed differential diagnosis were as follows:-

Bacillary dysentery. Cholera. 
Pellagra: Duodenal or gastrie ulcer. 
Ankylostomiasis. Hremorrhoids. 
Strongyloid infections. Carcinoma of rectum. 
Ascariasis. Food poisoning. 
Other worm infections. Appendicitis. 
Typhoid and paratyphoid. Sprue. 

BACILLARY DYSENTERY. 

In most cases no difficulty was experienced. The course was definite without 
intermissions, the illness came on as a rule as a definite acute condition, as 

."-. " 

opposed to the often vague commencements of amrebic dysentery. The con-
dition was fairly painless except for the' inevitable discomfort of the frequent 
8,tools. The stools were more frequent as a rule, but it must not be forgotten 
that a realIyatute amrebic dysentery can produce as many stools as' the worst 
bacillary type. The 'patient was generally febrile at the onset, but this too 
may be found in amrebi~ dysentery.' The stools were not offensive, commenc-' 
ing with frecal matter, interspersed but not intimately mixed with blobs of 
blood-stained clear mucus, passing on to stools composed entirely of blood and 
,mucus, blood alone, or clear mucus alone-the latter often purulent and in 
long drawn out cases composing the entire composition of the stool. Stools 
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L. R S. ~acfarlane 257 

were invariably found to be alkaline. Nausea was common, whereas the amrebic 
cases showed no nausea except in the very acute or final stages, apart from 
that brought on by drugs. '. 

Stool examination gave typical pictures-the fine spawn-like appearance of 
the' fully developed bacillary exudate being unmistakable. Macrophages may 
be mistaken for amrebre to the uninitiated eye, but the typical propulsile pro. 
jections of the amrebic cytoplasm should never allow this mistake. Secondary 
organisms were absent in bacillary cases and so were Charcot Leyden crystals. 
Rouleaux formation of R.B.C. were more common in amrebic exudes. Culture 
was of course denied to us. , 

The mixed infections gave cause for thought; apart from genuine mixed 
infections it was often' noted that attacks of bacillary dysentery brought hitherto. 
hidden cases of amrebiasis to light, probably in many cases a Westphal pheno
menon. If available, sulphaguanidine was a sound diagnostic drug for 
separating the subacute or chronic bacillaries from amrebic dysentery .. 

PELLAGRA. 

The diagnosis from pellagra of amrebic dysentery, especially in the chronic 
stage, often presented considerable difficulty if amrelxe or cysts could not be 
demonstrated. In addition, pellagra was often present when the amrebiasis was 
contracted and conversely the dehydration and purgation of the dysentery 
'frequently precipitated the onset of pellagra. In the continued absence of the 
specific .signs of amrebiasis the typical skin rash, the grooved tongue, and the 
mental changes with increased knee-jerks reasonably pointed the diarrhrea as 
being due to pellagra. When it was available the response to nicotinic acid was 
in itself diagnostic. . 

Stool examinations failed to show blood or pus cells and· of course no ulcers 
could be detected by proctoscopy. 

One was frequently faced with a chronic diarrhrea with a history of 
amrebiasis, many attacks of bacillary dysentery and pellagra. The trouble was to 
assess the present condition and the routine adopted was roughly as follows: - . 

Stool examinations were made; amrelxe, cysts, R.B.C., or pus cells gave the 
. 'clue to the decision-dysentery, whetheramrebic or bacillary. If nothing could 

be gained of importance from 'stool examinations and when the drugs con-' 
cerned were available trial dosages of sulphaguanidine and nicotinic acid ~n 
turn were given. If the response to eith~r of these was suggestive, the appro
priate tr~atment and diet such as it was, was instituted. In the earlier days 
one had to rely entirely on the stools and many cases were. never solved until 
the post-mortem table where the appropriate ulcers, or'the "tissue paper" intes
tine and minute spleen, with increased fluid under the dura, characteristic of 
pellagra gave the diagnosis. Often all three conditions were present. 

ANKYLOSTOMIASIS AND STRONGYLOID INFESTATIONS. 

Both the above can give rise to a chronic diarrhrea. The chief points of " 
differentiation are as follows:-
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258 Unusual Aspects and Therapy in Amq:bic Dysentery 

Ankylostomiasis.-Vomiting may accompany the diarrhrea and anremia is 
constant. Most of our patients were anremic anyway but the ankylosto
miasis cases were of a severer nature. Stools showed the characteristic ova, 
but of cour~e, not the larvre. This might have occurred in a warm climate if 
the stools had been left long enough but for hygienic purposes this )Vas always 
avoided. Pus and blood cells were not seen. Charcot Leyden crystals were 
occasionally seen. The ova showed clearly segmented morular masses-eight 
segments in each. 

In patients infested by Strongyloides stercoralis.-The clinical picture was a 
chronic diarrhrea. R.B.C. and pus cells were common, the infection being often 
in the large bowel as well as the small and frank blood and pus were often 

. demonstrated in the stool. The writer found Charcot Leyden crystals in 60-80 
per cent of all cases. They were· more diagnostic than even for am~bic 
dysentery. 

The ova were seldom clearly segmented; contrary to many writers they 
were often seen jn the stool in all. stages from the morular mass to ova cori~ 
taining the fully formed coiled embryo. It was, however, rare to find the ova 
in the stool without the rhabdidiform larvre being seen in the same prepara
tion. With practice the Strongyloid egg can be easily spotted from the Anky
lostome egg and the former is more easily confirmed by the usual presence of 
t4e larvre also. 

It has been stated that if ova and larvre are found in the. stools the ova 
will be ankylostoma and the larvre strongyloides. The writer disagrees with 
this. The clinical symptoms in many of these cases were not suggestive of 
mixed infections and~the presence of ova with coiled embryos inside clinched 
the fact that Strongyloid ova cIo appear in the stool even if at a late stage. 
Such observations it. should be noted were made invariably on fresh stools, in 
which time for development had not taken place. It is also. of interest to 
note that Strongyloides gain entry in the same manner ·as Ankylostoma, Via the 
skin of the feet, the lymphatics, lungs and gastro-intestinal tract and can cause 
the same symptoms of invasion. A party of prisoners-of-war ~prking by order 
of the Japanese in bare feet, spreading human freces as manure· in one of the 

. writer's camps produced 25 cases of typical ground itch and all produced ova 
andrhabdidiform larvre of Strongyloides stercoralis-8 developed bronchitic 
symptoms about ten to fourteen days after the ground itch. Anremia and 
vomiting were not seen but diarrhrea was present. 

The stool differentiation would appear to be as follows:-

ANKYLOSTOMIASIS 
RB.C. & P.C. absent .. 

Ova seen. 
Larva: absent. 

Charcot LCyden Crystals 
-perhaps. 

No cysts or amrebre. 

STRONGYLOID . 
INFEST A TION 

RB.C. & P~C. present. 
Ova seen. 

Larva: present. 

C.L.C.60-80%. 
No cysts or amrebre. 

AMffiBIASIS 
RB.C. & P.C. present. 

No ova. 
Larva: absent. 

Frequently-C.LC. 
Cysts or amrebre. 
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L. R. S. Macfarlane 

Clinical Differentiation:-
ANKYLOSTOMIASIS STRONGYLOIDES 

Vomiting 
An;:emia 

History 6£ ground itch 
and pulmonary signs. 

No vomiting 
No marked an;:emia. 

Similar history. 
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AM(EBA: 
Sometimes vomiting 

An;:emia not' as' marked 
as in ankylostomiasis. 

No such history. 

Ascariasis.-Ascariasis presented no difficulties once stool examinations had 
been performed. Ascaris lumbricoides can cause dyspepsia and diarrhcea, with 
a burning sensation under the sternum and a sense of fullness. Unfortunately 
many mild and chronic cases of amcebic dysentery also gave these symptoms. 
Diagnosis was of course by microscope or by actually seeing the worm. This 
did not, however, disprove amcebic infection as well. 

Other worms and parasites.-Chronic diarrhcea and digestive disturbances 
were sometimes caused by the Trichuris trichiura. Lamblia intestinalis also 
gave a sharp diarrhcea and was particularly apt to cause severe nausea. Stool 
examin'ations clarified the diagnosis. 

Cholera.-Cholera may be confused with a severe attack of bacillary dysen
tery, especially Shiga but rarely with amcebic dysentery, except in the fulmi- . 
nating type of the latter. Hanging drop preparations of stools and the cytology 
usu!ally settled the differential diagnosis. Without culture, however, there 
was always the liability of confusing acute choleric bacillary dysentery with 
cholera, but the extreme motility of the vibrio was generally easily 
demonstrated. 

Duodenal or gas:tric ulcer.-We noted a considerable' number of cases 
classed as above which eventually turned out to be amcebic <;ases. 

This was more noticeable in cases from camps where facilities for doing 
makeshift gastric analysis were not available. 

The diagJl.Osis was always eventually settled by stool examination but 
clinically this resemblance should be noted and always borne in mind. For 
reasons at present obscure it was found that persons suffering from proven 
gastric or duodenal ulcer seemed to be more subject to amcebiasis and where 
cases arose from those already in hospital for other complaints: the "ulcer 
case's" were always amongst the highest incidences. 

H;emorrhoids.-Patients reporting bleeding from the anus even when piles 
were present were always given stool examinations. It was quite common 
in the "quiet" amcebicsto have intermittent h<emorrhages quite in keeping 
with an attack of bleeding piles-and it was only when the stools were 
examined that the true nature of the condition emerged. 

Carcinoma of the rectum.-This was quite often confused with amcebic 
involvement" of the rectum. Amcebic ulceration and stricture can give an 
almost identical picture with carcinoma of the rectum. In Thailand when 
there was any doubt it invariably proved to be amcebiasis and only twice has 
the writer seen the condition really to have turned out to be carcirrbma of 
the rectum. Proctoscopy did not always help; where no positive stool results 
could be obtained and emetine and its derivatives were available the respons~ 
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260 Unusual Aspects and Therapy in Amrebic Dysentery 

to the drug was diagnostic. Manson-Bahr in "Trqpical'Diseases" also makes 
this point, with which the writer is in agreement. ' . 

. Food poisoning.-Periodic outbreaks of food poisoning were frequent, but 
became less . as the. prisoners got more and 'more acclimatized to the poor and 
dirty food provided and the ine:vitab1.e ~~:mtamination.. ~uch outbreaks were 
obvious as they. affected batches' 'of men at a time ah~ ~ould generally be 
attributed to certain articles of food. . 

However, in certain cases the first intimation of an attack of either bacillary 
or amcebic dysentery was a bout of diarrhcea and vomiting thought to be food 
poisoning until examination of the stools revealed the cause. This was more 
common in baciliary dysentery but in quite a considerable number of amcebic 

. cases this was the first sign. 
It must also be noted that an attack of food poisoning was often the means 

whereby a latent infection by Entamreba histolytica was brought to notice, 
either by simulating the disease or by the accidental finding of Entamcebre 
in the stools examined as a' routine in these food poisoning cases. 

. Acute and chronic appendicitis.-A tender palpable swelling over the . 
appendix was common in heavy infections of the crecum in amcebic dysen
tery. This sometimes arose gradually. sometimes acutely. It could easily be 
mistaken for an appendix abscess. In a patient' with established . amrebic 
dysentery. this was often 11 great problem, as it was not unknown for genuine 
appendicitis to develop on top of amcebiasis. If emetine could be exhibited 
the chances of the condition bei~g appendix abscess were large if it persisted 
or if it developed in spite of emetine treatment; If emetine was unavailable 
the diagnosis was extremely difficult but the chances 'were also in favour of 
amcebiasis. If emetine could be obtained and the lump immediately began 
to subside, the diagnosis was clinched. Where possible a few grains of emetine 
were given when we had any as a diagnostic. Otherwise we had to go entirely 
by clinical symptoms and the blood picture should show a higher leucocytosis 
than for amrebiasis alone. In these cases opened in error and proving to be 
amcebiasis, all that could be done was a crecostomy and closure of the wound, 
also assuming the condition of the bowel wall made it possible. Medic;:ation 
as mentioned later in surgery it;l amrebic dysentery could then be resorted to. 

Typhoid and paratyphoid.-These diseases were undoubtedly present as a 
cause for diarrhrea. They could only be diagnosed on clinical grounds in the 
absence of cultural facilities. Stool examinations were always performed first 
to exclude obvious c3;uses. Many typhoids and paratyphoids were undoubtedly 
missed, but it is certain they were seldom confused with amrebic dysentery. 
A few paratyphoids were actually isolated by the Japanese when they carried 
out routine stool cultural examinations for cholera-but these were not found 
in the dysentery wards. 

Sprue.-Sprue was expected but never actually seen in. Thailand. As a 
differe~tial diagnosis from amcebic dysentery it is scarcely worth mentioning. 
It, however, maY,aI.1d does super,sede amrebic dysentery of long standing. All 
the cases observed which gave a sprue-like syndrome were ultimately labelled 
pellagra either on clinical, therapeutic or autopsy findings. " 

, 
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L. R: S: M acfarlane '. 261 

Extremely sore tongues were noted-they, howeyer, inv~iab.ly responded 
to . mcotInIC acid or multi-vit tablets when these were obtainable. 
Sprue-like symptoms were always accompanied by / other symptorri.s of 
pellagra-viz. rash or increased knee-jerks. The di:irrhrea in. these 
cases was extremely like that in sprue, pale, frothy and projectile-but invariably 
accompanied by other pellagrous signs. At autopsy. the "tissue-paper" gut, 
tiny spleen, and flattened brain convolutions from increased fluid were 
considered pathognomonic of pellagra but· it is as well to remember that. the 
first two post-mortem signs mentioned could also apply to sprue. . . 

,. It must also be remembered that the prisoners' chief food !lhortage was of 
fats, and on the whole pellagra was more to be expected than interference 
with fat .metabolism. It is noted, however, that many chronic amrebics evacuated 
after V.J. Day have been labelled "sprue." It musti,llso be appreciated that 
these cases had J?any days before evacuation on generous Red Cross supplies 
-often very unwisely-it would appear to the writer that the sprue developed 
after the richer diet, or was at any rate aggravated, having coexisted with 
the pellagrous condition. The writer has recently met one of his own patients 
who developed definite sprue three months after returning to U.K. 

Furthermore, these sprue-like cases before release did not show any severe 
degree of amemia, unless complicated by. malaria, and in the latter case 
quinine and ·blood transfusions soon repaired the damage-macrocytic amemia 
was .not noticed in these cases~ 

Sprue is a: disease of Europeans in the tropics, but in' our case as regards 
diet we were living as Asiatics-failure of phosphorylation of fatty acids, gly
cereH and glucose by an enzyme of the vitamin Bz complex (Whitby and 
Britton, "Disorders of the Blood," 5th edition) is said to be the original cause 
of sprue. On the diet given P.o.W.s pellagra is a much more likely. answer. 
Lastly no marked achlorhydria or hypochlorhydria was noted in these cases 
as a group, as would be expected in sprue (Whitby and Britton, "Disorders of 
the Blood," 5th edition). 

In short, whilst am~bicdysentery may leave the stigmata ofsprue it ~hould 
not be confused with it. In Thailand the differential. diagnosis would have 
appeared to be rather between sprue and pellagra than amrebic dysentery and 
sprue. . 

Malaria.-Malarial dysentery is well known~ It often occurred in' Thailand 
but the diagnosis needs no ela~oration .. 

. . TREATMENT. 

This falls into three headings :'~ . 
(1) That given when we had emetine, E.B.I. and yatren. 
(2) That when we had none of the regular amrebicides. 
(3) That when we had in tlielater stages very limited Red Cross su"pplies 

and Japanese issue of emetine, E.B.I.,yatren and a few other drugs of this 
nature. 
. (1) In Changi and in the first three months of the Base Hospital, Kanchan

buri, treatment of amrebic dysentery was of the standard ~rmy practice at 
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the time of capitulation. Emetine gr. 1-12 doses with an intervening rest 
6f three days-with follow-ups of yatren or E.B.I. It is not proposed to elabo
rate this further. Suffice to say it was not easy to follow up the cyst examina
tions after discharge from hospital owing to the demands of the Japanese. 
Cyst carriers were undoubtedly let loose aIJd sent up' country. This must 
have had a considerable' effect on the ultimate spread of the disease. 

(2) When in April 1943 we had exhausted our stocks of emetine-the 
amrebic dysentery outbreak was well on its way. The only thing to do was 
to take stock of all our available meagre drugs and try any that might alleviate 
symptoms and keep the patients alive. At this stage this was all that was 
thought of. After a final check up it was decided to try out. various drugs 
on patients and to decide which gave the most satisfactory results. . 

The following were tried out:-
A. Quinine gr. 10 in ~ pint water as enemata. 

Thirteen cases were tried out. Only two showed "definite improve
ment, one showed slight improvement, five transitory symptomatic 
improvemen~, five no response at all. It was decided not to' continue 
this treatment except in conjunction with others as a follow up to 
eliminate cysts. . 

B. Treatment as laid down by Beijner in the Journal of Tropical Medicine 
and Hygiene, 1923-256, viz. calomel gr. ~ two-hourly for 'the daylight 
hours of three days followed by bismuth subnitrate gr. 7Yz two-hourly 
as above for another three days. 
Price quotes Deaks and James in his "Medicine" (4th edition) as re<;om-
mending bismuth subnitrate in amrebic dysentery. . 

Eighteen cases were tried on this and eleven showed definite ~mprove
ment, four showed transitory improvement and three no improvement. 
It was definitely decided to continue this treatment on cases 
responding. 

c. A local remedy consisting of an astringent draught of caraway seed 
solution, about X pint, three doses being given-one a. day for three 
days. 
This was followed by an infusion of paprika roots of y.;. pint on the fourth 
day. The cycle then to be repeated and the treatment to last altogether 
for three weeks. The materials had to be smuggled in. . 

Eight cases were tried out and the drugs did not justify the claims of 
the local inhabitants. Five had no impr.ovement and the other three 
experienced some relief from the astringent draught only .. 

D. We had by chance more santonin than we needed for Ascaris cases and 
it was decided to try its effect. 
Dosage-a maximum one-of gr. 2 t.i.d. for five days. 

Eleven cases were tried out. All experienced transitory relief, imme
diately after the drug; this soon wore off and in most cases they 
relapsed with severer symptoms than before. The treatment was 
dropped. 
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E. Copper sulphate enemata. 1/5,000 enemata at 500 -550 C. of 2!h litres daily, 
or on alternate days for ·5-10 days. This is recommended by Beregoff, 
Canadian Medical Association Journal 1/1935. -641. , 

,Nine cases tried out: Three had definite and remarkable improve
ment. Two others improved. One had no improvement and three 
were definitely worse after treatment. It was decided that the improved 
cases were those with'disease in the lower part of the large bowel and 
the others with disease that could not be reached. It was considered 
a useful treatment for eaily cases and tho~e which appeared by exami
nation and symptoms to be confined to the lower part of the large 
bowel. 

F. Kurchi Bark. 1-3 5 gr. tablets of Kurchi compositus daily-this was 
obtained locally, sub rosa. Has been mentioned by Manson-Bahr., ' 

Eleven cases. Three definitely improved, three no improvement, five 
made definitely worse. No uniformity of action' could be seen in this 
drug and it was decided only to proceed with the three cases men
tioned. Incidentally these cases were finally apparently cured by this 
treatment. 

G. M & B 693. 0'5 gramme four times a day for ten days or longer if satis
,factory results obtained. It was thought better to give these small dosages 
and prolong them if satisfactory rather than give massive doses and waste 
the drug. Since we had no vehicle to convey the M & B 693 to the large 
bowel the effect would have to be systemic., _ 

Nineteen cases. Seven showed definite improvement, three showed 
slight improvement and'three transitory improvement. Five showed 
no improvement and one worsened. It was decided to continue this 
treatment. ' 

H. Santulin Tablets. ,Locally obtained .by subterfuge again. These were a 
Far Eastern production of Welling Laboratories, Hong Kong, Shanghai, 
Siam and F .M.S. Each tablet was alleged to contain: - ' 
"0'028 gramme (!h gr.) trioxyamidoglucarseno, 0·122 gramme (2 gr.) 
Chinese medicinal root and ipecacuanha." This was the actual label 
quotation. One tablet to be given three times a day. 

Twenty-two cases were tried out. Ten showed definite improvement, 
six showed slight improvement and six no improvement. This proved 
to be the most satisfactory line of treatment attempted so far and it 
was decided to continue it. 

We were then in a position to have several lines of treatment open; each 
case would be put on one or the other on its merits. If the patient did not 
improve on one, he would be switched to another until the one which suited 
him was found. 

The various treatments were then: (1) Copper sulphate enemata for early 
and mild low cases. (2) Santulin. (3) M & B 693. ,(4) Bismuth subnitrate and 
calomel. _(5) Quinine enemata as follow ups only. 

The general treatment of all' cases was as follows:-
For relief of purgation and sleeplessness we had luckily reasonable stocks 
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264 Unusual Aspects andTherapy in Amrebic Dysentery 

9f c.:amphorydine-m~nims xx or xxx were given as desired. Where this fll:iled 
to control excessive purgation, relief wadrequently obtained by giving enemata 
composed of Yz pint of starch containing ;4 gr. of morphia. In very bad cases 
morphia injections had to be resorted to. Morphia was, however, very precious 
and had to be conserved. 

Diet was'the great bugbear. Rice and ~atery stew was the routine Camp 
diet-with occasional fish, beans, etc., as tit-bits. An impossible position for 
amrebics. The best we could do was to deny them absolutely 1;Jeans and excess 
of green vegetables which proved too irritating' and in the really bad cases 
give'diets of papped rice or tapioca with the fluid portion of the stew, incor
porating as much meat extract in this as was possible .. A word about mag
nesium sulphate should be inserted here. The writer found that this drug 
was irritating in the extreme in anirebic cases. . The practice of using large 
dO!ies to quell diarrhrea up country had disastrous results if the case was 
amrebic. The excessive purgation and no doubt stretching and spreading of 
the submucous ulcers did the patient more harm than any beneficial effects 
warran~ed. Small doses ofa drachm or half a drachm were useful in produc
ing the parasite for diagnosis or in the relief of meteorism and distension, but 
beyond this the drug is in the writer's opinion absolutely contra-indicated in 
amrebic cases. Of' sodii sulphate we had little or none and it was reserved 
when obtainable for bacillary cases. . 

Blood transfusions could only be carried out in a few cases owing to lack 
of donors, the camp being practically entirely a hospital one and the donors 
taken from R.A.M.C. personne' or convalescents, neither of which could main
tain a steady supply. 

As a result of this improvised system of treatmt;nt we found four categories 
of results: (1) The patient died. (2) The patient improved and in some cases 
to be referred to later was apparently cured. (3) The patient improved suffi
ciently to become a fairly quiet "chronic." (4) The patient after a period of 
chronicity. tended to slip back into a dangerous condition. 

In this latter category the writer and Major R. de Soldenhoff, I.M.S., decided 
to try surgery. This has already been referred to by Dunlop, E. E., in the 
British Medical Journal dated January 26, 1946. The particulars are as 
follows:- ' 

SURGERY INAMCEBIC DYSENTERY. 

Out of the series of 140 cases reviewed at Kanchanburi, eleven were treated 
by surgery-there were two fatal cases, one, the initial, and one who had been 
left too late. The results were dramatic-the patients cleared up fit once and 
became fairly mild chronics-a few had later temporary set-backs. Their out
look after months of misery was completely changed. The writer has no 
hesitation in saying that if facilities and staff had been available, all cases,. 
the least bit distressed· who could not get emetine or relief from other drugs 
would have been treated this way. Other cases are reported in the section 
referring to Nakom-Patom. The results were sensational enough to cause 
South-East Asia Command to call for a report on surgery in amrebiC dysentery 
after V.J. Day, which was duly done. . ' 

I 

. I 
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Patients of the category mentioned were selected and if their crecum 
appeared in satisfactory condition by manual palpation, the operation was 
proceeded with. Actually in all cases performed at Kanchanburi, the crecum 
was found at operation to be suitable. . 

The abdomen was opened up by a gridiron incision' and the appendix' 
brought out through a separate incision and a tube placed in the appendix 
through a stoma. Both wounds were then closed except for the protruding 
tube and stoma. Where the appendix was non-existent a straight crecostomy . 
was performed. 

The principle involved .was to get at the affected areas of the colon by 
soothing and curative lavage, a procedure which could not otherwise have been 
attempted except by high postural enemata. Conditions prevailing and lack 
of skilled staff made this latter, quite impossible. . 

After a few days washouts with saline, the patients were irrigated with 
one of the following-depending on which appeared to suit them best: 
AgNO. l/lO,OOO; Tannic Acid 1/5,000; CUS04 1/5,000. 

Potassium permanganate l/lO,OOO was also tried, but proved t~o irritating 
and was abandoned. . . 

The frequency of the washouts was gradually decreased and finally they 
were stopped altogether-by the end of the war as far as could be ascertained 
only one appendicostomy opening had failed to close in and heal. 

With the exception of one <;ase for which a little yatren and stovarsoI was 
obtained, no other treatment was given. 

In no case did cutaneous Amrebiasis develop. . 
Finally the results of the 140 cases' under discussion at Kanchanburi were 

as follows :54 deaths; 20 apparent cures; 66 still alive after one year and 
. in nearly- all cases checked as alive on V.l. Day. . 

. Of the deaths, eight were not due to amrebic dysentery and four. were 
. moribund on admission. The death-rate was therefore 30 per cent as opposed 
to over 40 per cent in cases treated without emetine or not treated at all, in 
other camps up country. 

As has been stated before, the pri~ary intention-of the treatment was to 
maintain life-cure was not hoped for.' ~s time went on some of the cases 
appeared so well, and' their stools remained negative so long, that it appeared 
that cure might have been effected. The following criteria of cure were there
fore laid down. It is felt that the criteria of cure generally laid down for 
cases who have had emetine could scarcely be much Illore strict with reason 
in normal circumstances and that if these following . criteria cannot be 
regarded as conclusive then the everyday criteria of cure of cases of nor
mally treated amrebic dysentery are equally inconclusive.' FurtherrilOre, if it 
is agr~ed that amrebic dysentery eventually cures itself we are again faced 
with the problem: Does emetine really actually complete the cure? If we do 
consider that it does, then' we must also consider the cases quoted in this paper 
as cures and they will be referred to as' such for the :purposes of this thesis. 
Later, disc!1ssion on self-limitation of the disease will have to be on these lines, 
and will be referred to near the end of this thesis. 

22 
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266 Unusual Aspects and Therapy i~ Amrebic Dysentery 

CRITERIA OF CURE. 

Many writers' give different criteria. Some say six negative stools, some 
more, some less; OsIer for example considered clearance tests should be done 
every three months for one year and then at six-monthly intervals for another 
year: Manson-Bahr in "Dysenteric Disorders" desires daily negatives for 
twenty-one days, or alternatively periodic sigmoidoscopy. The writer decided 
on the following: If .the patient was fr~e of all sJ.mpto~s suggestive o~ amre.bic 
'dysentery over a penod of three months, and only If thIS was so, and If durmg 
this period he had a minimum of nine negative stool results to Entamreba his
tolytica vegetative or cysts or to amrebic exudate he was considered cured. 

,- This was a strict test and exceeds that generally laid down by most. If 
possible the patient was followed up later. 

In many controversial discussions with both the Japanese, Australians and 
later the Dutch, the writer stressed the importance of the clause "free of all 
symptoms suggestive of amrebic dysemery" during the probationary period. 
In many patients put through stool test courses by different doctors, varying 
from three in some cases to the nine required by the writer, the results were 
negative to Entamreba histolytica vegetative and cyst forms but frequent stools, 
pain and diarrhrea, at intervals 'were occurring. Furthermore, many symptom-
less patients showed cysts. ' 

It is probably far more likely that the so-called "self-limitation" of the 
-disease is that the symptoms clear up and the patient lives in harmony with 

,his parasites;' only Occasionally passing cysts. Furthermore, his lack of sym
ptoms deludes him and his doctor into dispensing with further tests. The, 
patient in these circumstances can hardly be classed as the harmless carrier 

'-per se, found according to Manson-Bahr up to 10 per cent in the United 
Kingdom. Cases are on record of amrebics flaring up after as long as twenty 
years after the original attack in conditions where they could not possibly 

,have been reinfected, for example Australia; where the disease does not exist; 
'it is therefore' doubtful if the parasite is ever got rid of without some form 
of treatment. This discussion will again be referred to in the treatment section 

'on' Nakom-Paton. 
It will, be' seen then that 66 patients were kept alive without recognized 

, ,treatment over a long period until it could be obtained and that 20 were 
, cured. 

The cures were obtained from the following lines 
Copper Sulphate 5 ' 
Santulin 3 Kurchi .,. 

-'Bismuth and Calomel 2 Quinine Enemata 
Santonin 

-M&B693 '" 5 

of treatment:-

'. .... ;} All 'in original 
... I' try out. 

After-etfects.-In the 140 series only two cases of liver abscess, one fatal, 
were noted and none of the cases could be ascertained afterwards to have had 
this nor is it likely as according to OsIer the usual period for development is 
wit1:J.in two months. Several cases of hepatitis were noted. One case perforated 

, and died and one case died of an acute ascitic crisis. No other surgical compli
cations were noted. 
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Treatment at Nakom-Paton.-This hospital was designed to clear all the 
serious· and chronic sick from Thailand and Burma. Starting in February 
1944 it was built and full by August 1, 1944. Its maximum figure was (j,6.66 
of which some 1,200 wereamrebic dysentery cases. These were nearly all cases 
who had attained the chronic stage. During the first few months no emetine 
was available but when the dysentery wing opened in August with some 1,200 
amrebics, and which the writer commanded, emetine was grudgingly handed 
over by the Japanese from their own and Thailand Red· Cross Stores (mosi:ly 
the latter) in sufficient quantiJies ~o issue life-saving but not curative doses to 
bad cases and new cases as they occl;lrred. . 

Under these. circumstances experimentation was not justified, but other 
available drugs to eke out emetine were used when they came to· hand. Such 
drugs were stovarsol or spirocid, copper sulphate, carbasone, M & B, etc. The 
other drugs mentioned under Kanchanburi were not available. 

In addition some attempts at extra diets and vitamin products were possible. 
We wer(;!, however, severely handicapped by very spasmodic quinine issues and 
atebrin supplies so that malaria overshadowed all our cases and interfered with 
treatment. However, by these means after· August 1 the death-rate from frank 
amrebic dysentery was negligible. 

Surgery.-In the early stages before emetine was available, ~wo more appen
dicostomies were performed for the writer by Capt. J. Marcovitz, M.B.E., 
R.A.M.C. They 'Yere both astonishingly successful-one, a chronic case had 
dragged on with six to eight stools a day for a ~e.ar. : He had previously had 
a little emetine only. Immediately after the operation his stools returned to 
one daily. He then had saline washouts and two courses ·of CuSO. as already 
outlined. This case was allowed to close after three months. Since then he 
had no further symptoms and nine negative stools. He was a R.AM.C: 
se~jeant and remained on ·the staff of the hospital till V.J. Day. He never 
looked back; He was undoubtedly completely cured. He had no emetine since 
the operation. . 

The second cas€, a private in the Argyle and Sutherland Highlanders, had 
a similar history but had never had emetine. He had rather a stormy passage 
after the operation, his stools increasing-but in due course he settled down 
under the same treatment as the first case (with the addition of three initial 
washouts of 2Yz per cent yatren). When emetine became available he did not 
need it and proved ultimately completely cured with nine negative tests and 
was working as a volunteer masseur in the hospital when V.J. Day arrived. 

When emetine arrived surgery did not seem further justified but cases 
occurred in which emetine brought no relief and a conference of physicians 
and surgeons was called to consider whether surgery was justified in these 
so-called emetine resistant types of cases. . 

The chief surgeon, Lt.-Col. A E. Coates, AAM.C., favoured ileostomy""":'" 
so did the Dutch surgeons. Others favoured appendicostomy. The points for 
ileostomy were that this operation completely rested the large bowel, the .points 

. for appendicostomy were curative and soothing lavage. Against ileostomy was 
the di~culty of nursing such cases under existing circumstances and the fact 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-89-06-01 on 1 D
ecem

ber 1947. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


268 Unusual Aspects and Therapy in Amrebic Dysentery 

that two operations were necessary-one to open, one' to close. Furthermore 
if appendicostomy was a failure one could always proceed to ileostomy. 
'~oth types were carried out, however, ileostomy by Lt.-Col. Coates and 

appendicostomy by Lt.-Col. E. E. Dunlop, A.A.M,C. (see B.M. Journal, 
January 26, 1946), with very satisfactory results. " 

The subject was also fully reported to South East Asia Command, and in 
the hospital records and war diaries-it will no doubt appear in time in the 

, Official History of the War (Medical Services): 
Conclusions drawn by the writer in the above reports were as follows:

(1) In the absence of specific drugs appendicostomy is of the greatest 
value in amrebic dysentery. 

(2) Therefore in cases of emetine resistance there would seem to be a 
similar case 'for appendicostomy. . 

(3) In cases of seve,re chronic colons from dysenteries of any nature and 
in cases left too late for appendicostomy there seems a definite ,field 

. for ileostomy. 
On emerging from captivity into civilization, however, one was confronted 

in this connexion with the writings of Hargreaves. 
, Writing in the Lancet, July 21, 1945, Hargreaves points out that emetine 
resistance in any strain of EntamOJba histolytica is as yet unproved and there 
is no scientific evidence to support it. . ' 

He states that refractory cases of am(l!biasis will nearly ,always clear up 
under emetine and emetine bismuthous iodide after initial treatment with 
penicillin and suiphasuxidine to rid the patient of the secondary infection. He 
also points out that, E.B.1. must be used in powders and not as compressed 
tablets or keratin coated capsules-the powders uncompressed can be put up 
in'gelatin capsules or cachets. He finally states that such treatment by penicil
linand sulphasuxidine has been satisfactorily applied to ulcerative colitis. 

In our cases in Nakom-Paton-the delaying tactics of secondary infection 
were well realized and in obstinate cases this was always tackled first by sulpho-

. namides. E.B.1. . when obtainable was also used correctly. Of course we had 
no knowledge of penicillin in P.o.W, Camps. Many stated that the good effects 
of M & B 693 mentioned by the writer were entirely due to elimination of 
secondary infection-though this, does not explain the cure of the actual 
amcebiasis as well. ' 

Paragraph 20f the writer's .conclusions on surgery might be rewritten there
, fore as follows::-

"In cases of apparent emetine resistance where all other treatment fails, 
,there would appear to be a similar case for appendicostomy." 

As regards ulcerative colitis, it might be mentioned that cases are still 
occurring where' in spite of treatment along Hargreaves' lines no improvement 
is seen. There would appear to bea field here for appendicostomy, too. ' 

, With final reference to emetine resistant and different strains of Entamreba 
lzistolytica ,the' conclusions of Brumpt are of interest., 

Commenting on the difference between carrier rates and notifications of 
amrebic dysentery lI:nd its mortality rate in certain countries in Europe and 
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the Philippines, he states in his Precis d~ Parasitologie; 5th edition, that there 
must of necessity be therefore different strains of Entamreba histolytica vary~ 
ing in pathogenicity. He has experimented on kittens and found proof of 
this. . 

Wenyon, however, in his Protozoology disputes this and argues different 
susceptibility and resistance powers in the kittens used . 

. Nevertheless Wenyon himself states that Entamreba histolytica with small 
cysts cannot be proved pathogenic. 

Westphal as has been mentioned considers many amrebre lie latent until 
some intercurrent infection of the bowel gives them a chance to get active. 

There are many arguments for and against different strains,. pathogenic, 
non-pathogenic, emetine resistant, etc. The experiences in this. thesis do sug
gest different types of virulence although individual powers of resistance cannot 
be overlooked. . 

In December 1944 the Japanese decided the hospital was too large and that. 
some ((fit" men would go to ((Convalescent Camps"-(the italics become obvious 
later). The dysentery wing came severely under the axe owing to the apparently 
fit appearance of many of the "chronics." Before this .blow fell and in prepara
tion for it after warnings-on the advice of Major W. K Fisher, A.A.M.C., 
the consulting physician, a survey of all dysentery patients was undertaken. 
Of 207 of the writer's personal patients the following facts emerged:-

All the cases had originally been sent down as positive and reasonably ill, 
otherwise the Japanese would not have permitted the.ir admiss.h~n.. They all 
arrived at the end of May 1944. At the end of November 1944, out of 207, 
88 had not needed stool examinations during this period. It should here be 
mentioned that owing to shortage of Staff and equipment (even when the hos
pital was full we only had one microscope and the part-time use of another) 
it was only possible to examine the stools of new and undiagnosed cases and 
those whose symptoms urgently demanded it. Eighty-eight then had not had 
any suggestion of flare up of the disease or passage downhill. Of the remaining 
119, 41 could be classed as "condition good" and 39 as "condition fah'." The 
remaining 39 cases were still serious. Forty-three. cases received life-saving 
emetine doses during this peri~d. Three cases of the original 210 under the 

. writer's personal care died during this period. The death-rate in the rest 
of .the wing was proportionate. 

In other words, of a series of 207 cases who originally attained chronicity, 
only 43 relapsed sufficiently to require treatment. This sh9ws the hnportance 
of our early efforts to get the. patients over the acute and bad stages to one 
of chronicity. . 

These facts were not unobserved by the Japanese-furthermore, the chronic 
amrebic during his quiescent periods had a very-and quite false-marked 
appearance of well being--consequently a considerable drive for "deportations" 
was made on-the dysentery wing. Owing. to the promise of Convalescent 
Camps we were more worried about ·spreading the disease than for the fate 
of the actual patient. In point of fact we might have well been· worried by 
both-all the patients discharged from the hospital with the promise of Con-
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valescent Camps were sent straight to heavy work-many to the notorious 
Tenasserim road from Prachuab Kerikan to Mergui. 

Many arguments were put to the Japanese who finally agreed to a test of 
all amrebics but if they had three negatives they must go out. Here again 
as has been pointed out, present or recent symptoms w:ere overlooked. This 
test of infection seemed to satisfy the Dutch but not the British and Austra
lian. We finally persuaded the Japanese to accept not less than six negatives. 
About 30 per cent proved positive in these tests. The dysentery wing was 
therefore cut down to about 800. Later it was cut down even more--even 
cyst carriers finally being sent out, and the wing would probably have vanished 
as such if peace had not come, at which time the ,wing, no longer under the 
writer's control, had shrunk to about 350 amrebics. 

- PROPHYLAXIS AND PROGNOSIS. 

This may seem anuriusual linking of two headings-but conditions in 
Thailand, especially in the later stages, inade the one to a considerab\e extent 
dependent on the other.' ". 

The prognosis of untreated or semi-treated amrebiasis varies to a great 
extent with the severity of the disease, but the figures in the 140 Kanchanburi, 
cases show what to expect in an untreated epidemic 'of this sort. 

But what is to be the ultimate fate of the chronics and old amrebics released 
oh cessation of' hostilities?WiU time eradicate the disease or will they be 
perm'anently carriers unless put 'through a rigorous course of clearance treat-
ment? . 

Some authorities stated that we were all infected-but a test check on 30 
patients taken at random from the tuberculosis ward at Nakom-Paton who 
had not had or were not aware that they had had amrebic dysentery, 
showed 18' per ceilt to be cyst passers. Twelve stool tests were done :in 
each case' and it is of interest that' the most positives, were found on the fifth 
and eighth tests. 

In addition to a presumptive figure of 18 per cent for all prisoners we 
hav'e those who have' had the disease and who have not been properly cleared. 
The writer considers that in all 40 per cent of the whole force returned to 
their homes as cyst carriers. Only those who gave symptoms can have had 

,hospitalization and exhaustive treatment and stool tests. It would be, of inter~t 
to kn:ow how many are turning up. In the weekly Public Health Laboratory 
Returns nearly each return contains one case of amrebic dysentery from "P.o~W. 
ex Far E~st" 0t: "Soldier returned from Far East." This will presumably 
continue. 

, That the disease is self-limiting as far as symptoms go there seems little 
doubt but is this a cure' or is the patient merely living in harmony with his' 
parasites? If a cure, then neither emetine nor any other drug can be labelled 
a specific-for surely the milder the case' the sooner the self-cure. 

It is s'afer to assume that the person in these conditions remains a carrier 
until properly treated and really cured. As has"been stated before, cases 'are 
constantly cropping' up 'of old amrebics flaring up years after the original 
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attack, and that with little or no chance of having been reinfected. Westphals 
theory may well operate in these cases as in tl1e "innocent" cyst carriers and 
it ,bowel infection cause the amrebiasisto flare out again. , 

Prophylaxis in the earlier days at Kanchanburi Hospital had a very definite 
aim. This was "(1) to segregate the known amrebics 'and prevent spread; (2) to 
prevent an epidemic per se. , 

The amrebic patients were isolat~d and their food-containers kept separate 
and only useq. for them. Their small purchases from the canteen were done 
by proxy-they were, not allC?.wed to sit at the canteen tables and rap their 
cyst contaminated finger-nail!!. in the pools of spilt coffee and tea on the sur
face when demanding service-for the Chinese o<Th~i boy would be sure' 
to deposit the next customer's rice cake or biscuit into one of the aforemen-
tioned pools and the tables were rarely cleaned!, ' , 

Separate latrines were provided for amrebics. All water was boiled in 
the hospital. No men who had ever had amrebic dysentery were allowed to 
work in or enter the cookhouse. Those who had had bacillary dysentery were 
excluded for three months.' ' " 

Attendants in the amrebic wards were given minute instructions on how 
to avoid contamination and infection.' ' 

Periodic exami~ations of cookhousepers~nnel for cysts were carried out. 
New employees had to have three negative stool tests~not enough, undoubtedly, 
but it had to serve faute de mil!ux. All cases of diarrhrea amongst cookllouse 
personnel, were ordered to report at once for stool tests. Every eff?rt was m.ade 
.to keep down flies. 

Such methods were not possible in NaKom-Paton.' The size of the camp 
and the presence of 1,20() amrebics militated against them. The, Japanese 
although persuaded to let us have a separate dysentery block would not permit 
a separate, canteen. Attempts to make the patients avoid the canteen and 
buy from an itinerant canteen official broke down, it was impossible to keep 
supervision. Separate cooking and eating arrangements were, however, 
possible-separate latrines were provided. , The ~sual' attempts to keep the 
disease out of clean blocks were put into force and all cooks and cookhouse 
personnel periodically examined. ' 

So many had the disease by now and so many appeared on the surface 
t0 7 be comparatively happy with it that the fear of it seemed to vanish from 
the free and from the amrebics themselves. Th .. e latter ceased to regard them
selves as a danger to, others. The Japanese did not help and it' is regretted 
that many who should have kn'own ,better began to regard precautions as 
bunkum and to disregard orders. This in turn led the Japanese to consider 
amrebics as a nuisance, not worth protecting and as avoiding work on the 
grounds of untouchability and, as has been already mentioned we had great 
difficulty' in' preventing amrebics being spread over the camps~the six stool 
test before discharge kept this tendency at bay for some time-but towards 
the end even cyst carriers were being sent out. '," " ' 
, If, as'many regarded, these cases were, curing themselves then prophylaxis 

was becoming less necessary-but this had' not and has not been proved. 
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Lastly, in the excitement of release, precautions went to the board and it 
was well nigh impossible to keep amrebics apart and indeed in repatriation 
schemes no suc!l attempt seems to have been· made, but it must be remembered 
that as the men got nearer home, more civilized conditions and hygiene pre
dom~nated and time alone can tell if the disease rate in U.K., Holland, Austra
lia and elsewhere will be increased. 

CONCLUSIONS. 

Amrebic dysentery is a disease which can assume. epidemic proportions 
with many varying degrees of severity, ranging from very acute fulminating 
types to extremely mild ones.' " ' ' 

There, seems evidence that there may be different strains of Entamreba 
histolytica with varying pathogenicity and resist~nce to emetine. 

Whilst emetine and its derivatives are specific for the disease, other drugs 
notably bismuth subnitrate, certain arsenicals, M & B 693, and copper sulphate 
have an ameliorating and occasionally curative action, even in most dishearten-
ing conditions of diet and hospitalization. . 

Surgery seems to have a definite place where all drug efforts have failed. ' 
Appendicostomy or crecostomyshould be tried before ileostomy is resorted to. 

There would appear to be a field for appendicostomy or crecostomy in com~ 
mo~ ulcerative colitis which has defied medical treatment, judging from results 
in aIIlrebic ulcerative~ colitis. 

The symptoms of amrebic dysentery certainly abate and the condition limits 
itself once the patient has been brought safely to the "chronic" stage. There 

. is no proof, however, that the 'disease completely cures itself with death of 
or removal of the parasite. It is considered that the average standard of cure 
is not stringent enough to make a case for self-limitation of the disease fool
proof. 

SUMMARY. 

A study of the development of a severe epidemic of amrebic dysentery 
amongst Allied prisonets of war in Thailand is presented. 

,The disease is described "in the raw" without proper treatment. Efforts 
at treatment without emetine or its derivatives' or with insufficient doses are 
recorded. A series of 140 cases so treated are described with their outcome. 

Surgery's place in amrebic dysentery is discussed and results reported. 
Differential diagnosis is gone into. 
A ~urther series of 207 chronic patients is dealt with showing their progress 

.with only, life-saving doses of emetine. ., 
The question of the self-limitation of the disease is discussed, with debate' 

on standards of cure and clearance. 
Such questions as emetine resistance and prophylaxis are touched upon.
Conclusions on these unusual treatments and aspects of amrebic dysentery 

are appended. 
Finally the writer would like ~o put on reqlrd the excellent work done 

by Medical Officers and Orderlies alike who worked with him and to thank 
them for th~ir efforts. He would also l~ke to thank, personally, the, following 

guest. P
rotected by copyright.
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for advice, help, and encouragement in three and a half very bleak years
Lt.-Col. J. W: Ma1colm, O.B.E., M.C., Capt. J. Street, Capt. J. Marcovitz, M.B.E., 
and Capt. W. Privett of the R.A.M.C.,Lt.-Col. A. E. Coates, Lt.-Col. E. E. Dunlop 
and Major W. E. Fisher of the A.AM.C. and Major R. W. de Soldenhoff of.the 
I.M.S. . 
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