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Chronic and Recurrent Diarrhea 

1. PATHOPHYSIOLOGY OF DIARRHEA (See Federation Proceedings 26:1405, 1967, 
for a more detailed discussion) 

The normal small bowel contains essentially no fluid. 
of a meal, however , large volumes of fluid pass through the 
]owing diagram: 

Following th e ingestion 
gut, as shown in the fol-
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Note that th e patt'ern di.ffers with the meal ingested. After a steak mea l, 
water and s.pd ium chloride are rapidly absorbed in the proxima l intestine; absorption 
continues i~ the ileum, but at i diminished rate. Approximately 250 ml are left un
absorbed in the small bowel, to be delivered to the colon. 

After ingestion of a milk and doughnut meal, the volume of water and amount of 
electrolytes increa ses as the meal travels through the proximal intestine . Absorption 
commences in the mid-jejunum, and continues through the rest of the small bowel. About 
300 ml of fluid is unabsorbed , to be delive red to th e colon . 

Obviously, the type of food in gested is a major determinant of the direction 
and rate of fluid movement in the prox imal small intestine. The characte ristics of a 
mea l which determine what effect it will have are its osmol a lity, the rate of its 
digestion (which det erm ines the rate at which osmotica.lly active solutes are added to 
small bowel con tents ) and the relative concentrations of ac t ive ly and rapidly absorbed 
Ve rsus slowly or non-absorbable solutes in the meal or in its digestive products . 
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Normal colon function can be appreciated by comparing the volume and composi
tion of fluid delivered to the colon (from the ileum) and the water and electrolyte 
composition of stool. 

Fluid Delivered Daily to Colon Daily Stool Composition 

Amount Concentration Amount Concentration 
mEq/L mEq/L 

Water 600 ml 100 ml 
Na 75 mEq 125 4 mEq 40 
K 5 mEq 9 9 mEq 90 
Cl 36 mEq 60 2 mEq 15 
HC03 44 mEq 74 3 mEq 30 

From this table it can be determined that the normal colon absorbs about 500 
ml of water, 71 mEq of sodium, 34 mEq of chloride and secretes 4 mEq of potassium 
per day. This represents only about 2~/o of the colon•s capacity to absorb water and 
electrolytes, and if ileal delivery rate were steady, and the colon •s function nor
mal, over 2 liters of fluid would have to be de li vered to the colon per day before 
diarrhea would ensue. This estimate assumes del i very to the colon of normal fluid, 
without an excess of nonabsorbable solutes. 

The major mechanisms of normal absorption and secretion are s!iov.'r.J in the follow
ing tab I e: 

Permeabi I i ty 
characteristics 

Special mechanism 
for absorption of : 

Spec ial mechanism 
for .-s·G.c i··c:. ~~ t i) ; ~ . o·J .: : 

Major mechanism for 
NaCI absorption : 

Duodenum and 
Jejunum 

Permeable to H20, 
NaCI, small sol
utes {urea , xylose) 

Glucose- galactose, 
fructo se , amino 
acids , HC03-

Hydrogen 

Passive 
(Solvent dra g) 

I Jeum 

Na, Cl , glucose
galactose , fruc
tose, am i no ac ids 

HCO]- , hydrogen, 
? K'~ 

Active trans port 
vi a 11ca r r i e r 11 

Colon 

Na, C I 

Hco3, hy~ ro
gen, ? K" 

Active transport 
via 11carrier 11 

* Most evidence suggests K secretion is pa ssive, s econdary to electrical 
gradients, but ques t ion is still open. 

~er and Electrolyte Changes in Stool During Dia r rhea 

As noted in Table I, no rmal stool water contains a higher concentration of 
Potassium than sodium. However, as stool volumes inc rease during diarrhea, there is 



progressive rise in sodium and chloride concentrations and a corresponding fall in 
8

0
tassium concentration. When stool volumes exceed 3 liters per day, the electrolyte 

. ~omposition o: stools approach~~ values close to those of plasma. This is illustrated 
in the next ftgure: 
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As shown in this figure, sodium loss relative to stool water is the same in 
cholera, ulcerative colitis, islet cell adenoma and villous adenoma of the rectum, · 
even though the severity of diarrhea varies in these diseases. · By contrast, in 
steatorrhea, and with osmotic diarrhea (laxatives, sugar malabsorption), sodium loss 
relative to water loss is lower. This is because osmolality of stool water in these 
latter diseases is made up of non- electrolyt es as well as ions. 

Potassium loss, relative to water loss, is fixed, regardless of diarrhea 
etiology. 

Anion losses in diarrhea: In all diseases except chloridorrhea, the sum of 
[Na] + [K] is great~r than [CI}. 

The bicarbonate concentration of stool water is not a reliable index of net 
bicarbonate loss to the body in diarrhea, since organic acids (action of intestinal 
bacteria on u~absorbed carbohydrate) react with and dissipate bicarbonate; hence the 
"anion gap" in Table 1. 

Chronic diarrhea may result in either systemic acidosis or alkalosis: 
Acidosis: If [Na1stool + [K1stool - [CI1sto~l is greater than the plasma 

bicarbonate, the patient is losing bicarbonate or its equivalent, and acidosis results . . 
Alkalosis: If [Na]stool + [K]stool- [CI]stool is less than plasma bicarbonate, 

acid in some form is being lost; this tends to produce alkalosis. 

. Secondary effects of diarrhea, i.e., hypokalemia, starvation, shock and renal 
1 ~Pairment, are also important in deciding the final systemic acid- base picture that 
7•11 res~lt from diarrhea. For instance, alkalosis may result not only from acid 
b~ss in stools, but also from contractions of ECF without a commensurate loss of 

•carbonate, and from~ deficiency. Similar'ly, acidosis can result from loss ,·of 
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bicarbonate or equivalent in stool, as well as from renal fai l ure and shock. 

Diarrhea may be caused , at least theoretically, by four mechanisms: 

J. Osmotic Diarrhea 
A. Ingestion of poorly absorbed solutes--some laxatives 
B. Maldigestion- - disaccharidase def iciency, etc . 
c. Fa i lure to transport a solu te whic h is normally absorbed by some 

special oochanism (i . e., active t ransport, or carrier-mediated 
transport) 
1. Chlor i dorrhea , congenital or acquired 
2. Glucose-galactose malabsorption 
3. Some laxatives 
4. Diffuse inflammation 

I 1. Abnormal mucosal cell permeability-- Sprue , chloridorrhea 

I I 1. Intestinal Secretion--T hese diarrheas persist when patients fast, in 
contrast to I and II. 

Cholera, islet cell adenoma (both Zollinger-Ell ison syndrome and 
pancreat i c cholera), v ill ous adenomas of rectum, ulcerative 
colitis , and probably acute infectious diseases and some laxa
tives. 

IV. Motility Disturbance--Malig nant carcinoid s ynd rome, neurogenic 
diarrheas (diabetic neuropathy)> irri table colon s yndrome, 
? thyrotoxicosis 

As a ~ready noted, the volume and compositi on of diarrheal fluid depends od 
which of these factors initiates the diarrhea, and in some instances, measurement of 
stool electrolytes may help in diagnosis; for example, in chloridorrhea [Cl] > [Na] + 
[K], and in laxative diarrhea of the osmotic type, stool osmolality> ([Na] + [KO x 
2, reflecting the presence of the unabs orbed solutes of the laxative. 

II· DIFFERENTIAL DIAGNOSIS OF CHRONIC AND RECURRENT DIARRHEA 
~ 

It is recognized that chronic d iarrhea may be a manifestat ion of an enormous 
number of diseases. In some instances these are perfectly obvious, and there is no 
diagnostic problem. In the following discuss i on it is assumed that the patient has 
had a reasonable work-up and that uremia, cavitary tuberculos is, cancer of the stom
ach or colon, cancer of the pancrea s, and diarrhea around a fecal impaction have been 
excluded. It is further assumed that the eas i ly diagnosed malabsorption diseases 
(celiac sprue, Whipple's d isease, blind loop syndrome , pancreat i c insufficiency, 
disaccharidase deficiency), regional enteritis, ulcerative colitis and malignant 
carcinoid syndrome have been ruled out, and that the patient has not had abdominal 
surgery known to be associated with diarrhea (vagotomy, ga stric resection, smal I 
bowel resection, etc . ). Chronic diarrhea due to laxatives has been adequately 
stressed, and there is no need to review the importance of a careful examination of 
the stool to rule out parasitic infections, especial l y l· hi stolyt i ca. 

Even after such obvious diseases and problems have been excluded, chronic 
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diarrhea often remains unexplained. This, coupled ; with i nadequate measures to con
trol the symptom, often leads to severe disability . 

Diarrhea in the face of a negative workup raises the possibility that the 
diarrhea is functional or psychogenic in origin, and that the patient has no organic 
disease. Such diseases are usually grouped under the heading of irritable colon 
syndrome (mucous colitis, psychogenic diarrhea, functional diarrhea, etc.). 

l!ritable Colon Syndrome 

This term is used to embrace a group of colonic disturbances in which there may 
be pain of colonic origin, disordered bowel habit, with either diarrhea or constipa
tion, and sometimes the passage of mucus per rectum (2). The disorder is about twice 
(some say 5 times) as common in women as in men. While the disease can occur at any 
age (including childhood [4]), most patients are between 20 and 50 (with an average 
age of about 25) when they first develop symptoms. 

Two main types of the disorder are recognized (2) : 

1. Spastic colon group. Pain, presumably of colonic or1g1n, is the main 
symptom. Bowel habit variable, sometimes , normal, sometimes periodic constipation or 
diarrhea, or both these symptoms alternating. 

2. Painless diarrhea group. Diarhea is usually intermittent, with normal bowel 
action occurring in between attacks; but about one-third have more or less continuous 
diarrhea. 

Possible predisposing causes : 
1. Purgatives : Although commonly used by these patients, clearlynot the cause 

of the syndrome in most patients (2). 
2 , Post-dysentery (2) : In these cases the onset of the disorder fo II ows an 

episode of dysentery (amebic, shigella or possibly viral). No evidence of persisting 
infection . This may be the initiat i ng cause in 20% of patients. 

3. Psychological factors : Present in 8~/o of patients. The personality charac
teristics described by White and Jones (I) are depicted in the following t ;~ ble : : 

Tension 96% 
Resentment 92% 
Anxiety 82% 
Depression 74% 
Asthenia 73% 
Guilt 67% 
Dependency 64% 
Rigidity of thought 50% 

White and Jones found that 24 of 28 "less neurot i c patients 11 (not incapacitated 
by their neurosis) showed a close correlation between emotion and aggravation of 
symptoms. In the "more neurotic group" (handicapped by their psychoneurotic s ymp
toms) only 58% showed a close correlation between emotion and colonic symptoms . 

Almy (3) states that, in general, patients with diarrhea as a reaction to 
stress ; have lacked for parental affection, either because of neurosis in the parents 
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or because of their death , d i vorce o r separat i on . Such patients often appear imma
ture and dependent, rig i d and compul s ive . Although outwardly plea s ing and even 
apPiogetic, they often have deep-s eated and susta i ned feeling s of guilt and hostility, 
ne i ther of which finds ready express ion in wo rds or actions. They have feelings of 
inadequacy when faced wi th pe rs onal problems . 

The frequency of various psychological fac t or s in patients s t udied by Chaudhary 
and Truelove (Z) are g i ven in the fo l low ing table : 

Psycholog i ca l Facto r 

Marital diff i culties 
Anxiety over child ren 
Related to paren t s 
Sexual d i ff i cult ies 
Related to bus iness or career 
Fi nancial anx i eties 
Fear of cancer 
Fear of other majo r di s eas e 
Obsess i onal worry i ng about many 
tr i v i a l problems 

M i s ee II aneous 

Me n 
(44 patients) 

3 
2 
2 
5 

12 
I 
4 
I 

10 

4 

Women 
(86 pat i ents) 

13 
13 
14 
4 

II 
3 

10 
2 

28 

13 

It wi ll be seen tha t women were more f requently i nvolved i n psychological 
stress related to the i r fam i l i es than we re ~ t he men. Spec i f i c sexual problems were 
appa ren tl y not common . The me n were more likely to be suffering from nervous strain 
in relat ion to t heir careers . The ab s ence of financ i al wor r ies was conspicuous, and 
appeared to be becaus e t he pa ti ents, with ha rdly an exception, were the sort of per
sons who l i ve s tr ict l y with in the ir f i nanc i al mean s . 

Other findings : Physi cal examination i s nega ti ve or non- contributory except 
for tendernes s on palpation of one or more parts of t he colon , which is present in 
about 6~/o of cases (2) (equally common in spas t i c colon and painless diarrhea). 

" Sigmoidos copy may reveal hyperem ia, exces s i ve mucus sec retion or abnormal 
moti li ty, but no ulcerations , bleed i ng or abnormal fr iab i lity of the mucosa. 

Colonic biopsy revea ls no rmal mucosa. Stool fat and guaiac tests are negative. 
X- rays negative, or bar i um enema may s how 11 ir ri tab i lity 11 of t he colon . White and 
Jones (I) sta t e t ha t t he amount of barium s uspen s ion required to fil l the colon is 
on ly 32 ounces i ns tead of the 36 to 40 ounces usua ll y required . 

Treatment : 
I. Rea s s ure about abs ence of organ ic d i sease 
2 . Explain di sease as an 11abnormal reaction of the bowel 11 analogous to 

blushi ng , tachycard ia , etc . 
3. Show interest in pat i ent's personal prob l ems, and let the patient 

become dependent on the doctor 
4. Sedat i ves and t ra nqu i l i zers 
5. Ant i spasmodics 
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prognosis (2) : One-th ird become symptom-free; majority continue to have inter
ittent symptoms. Those i n the post- dysentery group gene ra ll y have a more favorable 

~rognosis. The presence of an ident i f ia ble psychologic factor makes the prognosis 
worse . 

There has been speculat ion that irri tabl e colon synd rome may be a forerunner 
of diverticulosis of the colon (9) . 

The preced ing has been a c lass ical account of irri table colon syndrome. It 
is appropriate to ask how much of thi s is real and how muc h imaginary . 

Controlled studies on the psyc holog i ca l and emoti onal problems in these 
patients have not been carried out. Other Gl d isea ses, often held as classic exam
ples of psychosomatic disorders, have , howeve r, been examined. For example, 
patients with ulcerat i ve co litis were found~ to d i ffe r emot ionally from a control 
group of patients, the latter be ing pat i ents without ulcerat ive colit is attending a 
Gl cl i nic (8). Such studies are so diff i cul t to adequa t ely control and normality 
so difficult to defi ne that a clearcut analysis ¢f the exact role of emotion in Gl 
disease may never become ava il able . Even the clearest proof that patients with irri
table colon syndrome were 11within normal 1 imits •• emot iona l ly would not disprove the 
notion that overreaction of the colon to a normal amoun t of stress caused the 
diarrhea. 

Motility studies of the colon have l ikew ise failed to establish irritable 
colon a distinct entity . By and la rge, patients with spastic coliti s have colonic 
hypermotility, while patients with pa i nless d iar rhea t end t o s how hypomotility (6, 
7). Chaudhary and Truelove (6) found that pat ients with irritable colon syndrome 
have a hYP:3ractive response to IM pros ti gmine , suggesting an excess i ve reaction to 
parasympathetic stimuli . Inte r es ti ngly, they did not fin d hyperreaction (i.e., 
greater than normal subject s ) to an emot ionally charged i nterv i ew . 

Misiewicz eta]. (7) did not find a hype r react ive motil ity to prostigmine in 
patients with irritable colon syndrome. 

The mechanism of diarrhea in irritable colon s ynd rome is unknown, but presum
ably is due to too rapid empty ing of the colon , before normal reabsorption of salt 
and water is completed. Defective salt and wate r absorption is unlikely since inter
mittent constipation is often seen in some of these patients. 

Assuming that irritable colon s yndrome is a true entity, is there a counter
part within the small bowel? The an swer is unknown e 

Summary of Characteristics of Diarrhea 
in Irritable Colon Syndrome 

1. Usually in term ittent , may be cons tant 
2. Stool s usual ly small in vol ume ; normal 

i leal fluid amounts to no mo re than 500 ml/ 
day, so diarrheas of larger volume would be 
impossible to explain on the basis of irri
ta b 1 e co 1 on • 
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3. Stools not excessively foul 
4. Negative Gl work-up 

References for irritable colon syndrome: 
~ 

1. White, B.V. and Jones, C.M . Mucous coliti s: A delineation of the syndrome with 
certain observations on its mechan ism and on the role of emotional tension as a 
prec ipitating factor . Ann . Int . Med. 14:854, 1940 . 

2. Chaudhary, N.A. and Truelove, S. C. The irritable colon syndrome. A study of the 
clinical features ; predisposing causes, a nd prognos is in 130 cases . Quart. J. 
Med. 31 : 307, 1962 . 

3· Almy , T.P., et al. Alterat ions in colonic function in man under stress. Gastro
enterology 15:95, 1950 . Also Di sease-a-Month, October 195~ · 

4. Davidson, M. and Wasserman, R. The irritable colon of childhood (chronic non
specific diarrhea syndrome). J. Pediatrics 69:1027, 1966. 

6. Chaudhary, N.A . and Truelove, S.C . Human colonic motility : A comparative study 
of normal subjects, patients with ulcerative colitis, and patients with the 
irr itable colon syndrome. Gastroenterology 40:1, 1961 . 

7· Misiewicz, J.J . , et al . Comparison of the effect of meals and prostigmine on 
the proximal and distal colon in patients with and without diarrhoea. Gut 7 : 
468 , 1966 0 

8. Feldman, F., Carter, D. D. , Soli, s., and Bachrach, w. Psychiatric study of a 
consecutive series of 34 patients wit h ulcerative col i tis. Bri t. Med. J. 2:14, 
1967. 
For a crit i cal review of this article, see Almy , T. P. , Gastroenterology 54:124, 
1968. -.._, 

9. Almy, T. P. Diverticular d i sease of the colon. The new look. Gastroenterology 
49 : 1 09) 1 96 5 . 

Ill . CHRONIC DIARRHEA OF UNKNOWN ETIOLOGY THAT DOES NOT FIT 
IRRITABLE COLON SYNDROME 

"'-.._ 

A ••negat i ve work-up 11 in a patient with chronic diarrhea that does not, for one 
reason or another , fit the irritable colon syndrome constitutes a major clinical 
Problem . Two examples wi 11 illustrate this group of patients. 

~se I. This patient is a white female, a doctor•s wife, who was first seen in 1964 
When she was 26 years old. She began having intermittent diarrhea 3 years previ
ousl y. Prior to that time her bowel movement s were completely normal, or slightly 
constipated in type. 

The diarrheal episodes start out by her having one normal bowel movement, -
followed by several loose ones. The stools are very foul. She believes that they 
contain fat. No blood has been noted . 

d' At times she may have apparent]y normal stools for several days, but then the 
larrhea will recur and last for several days to a week . 

Associated with the diarrhea she has urgency and cramping lower abdominal pain 
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that is relieved by bowel movements. Du ring the il lness she lost 7 pounds, but she 
had no other systemic symptoms, such as fever, skin rash, or flushing. She has no 
ymptoms of ulcer or I iver d isease. There was no ev idence of emotional instabi I ity 

!nd diarrhea did not appear related to stress. She believes that the diarrhea was 
Jess severe during pregnancy a year befo re this history was taken. She had never 
had abdominal or pelv ic sur gery. She had never traveled outs ide the USA . 

Physical examination was normal . CBC, sed rate and urinalysis were normal . 
serum proteins normal . Stool culture normal; searc h for amebae and other parasites 
negative. 

Proctoscopy was norma l. Smea r of rectal aspirate was normal . Recent upper 
Gl, sma ll bowel series and barium enema had been done by the referring physician and 
were reported normal. These we re reviewed and their normality confirmed. 

Initial impression was irritable co lon s ynd rome, although three factors were 
somewhat aga inst this diagnosis: {1) Absence of demonstrab le emot i onal problem, 
{2) stools large in volume by history , {3) his tory of probable excess fat in stools . 

On the next visi t the patient brought in 3 random stool specimens which were 
guaiac negative, but which contained a moderate increase in fat content by Sudan 
stain . 

A 3-day quantitative stool collect ion was then obtained . Total w~ t ~ht = 994 
gm {331 gm/day) , total fat= 149 gm {47 gm/day) . Thus, steatorrhea of rather marked 
degree was noted. This, of course, rules out irrita ble colon syndrome. 

A xylose test was done and revealed 7·7 gm excreted in 24 hours (normal). A 
jejunal biopsy was done , and was norma l . The small bowe l seri es and barium enema 
were repeated, looking espec ially for evidence of regi onal enterit is . Both were nor
mal, but ~is does not rule out the di sease. 

Steatorrhea associ ated with normal xylose absorption, normal jejunal mucosa and 
normal x-rays of Gl tract s uggested exocrine pancreatic insufficiency. Amylase x3 
was normal. A s ecret in-pancrea tozymin test was performed, wherein duodenal contents 
are collected after sti mula ti on of the pancrea s by these en~ymes. Analysis of these 
fluids for bicarbonate ion concentrat i on and enzyme content revealed normal results. 
Because the test is not trustworthy, a therapeutic trial with Cotozyme was carried 
out for 2 weeks. This po tent panc reatic replacement did not reduce the diarrhea or 
the steatorr~a. 

Rarer causes of steatorrhea were t hen looked for and excl uded ; 
1. Zollinger-Eilison synd rome (7% have diar rh ea and steatorrhea without 

u Ice r ) : 
Basal gastr ic secretion 0.4 mEq/hr 
Max imum histam ine response 6.0 mEq/hr 

2. a-beta-Lipoprote inem ia: 
Wet smear of fingerprick blood showed no acanthocytosis. 
Fasting jejunal cel ls conta in ed no fat 

3. Bacte ri al proliferation i n small bowel : 
No histo ry of abdominal s urgery. No stasis by x-ray. 
Culture of jejunal contents revealed only a few colon ies of E. coli . 
No growth i n anaerob i c culture 
Sch i ll in g test normal 
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4. Malignant Carcinoid Syndrome : 
Urinary 5HIAA = 8 mg/24 hours (no rmal) 

5· Disaccha ridase deficiency (see Gut 8:373, 1967) : 
Normal lactose and sucrose tolerance tests. No diarrhea induced 
with either sugar 

6. Scleroderma: 
Esophageal motility normal 
No Raynaud 1 s or skin changes 
Intestinal x-rays normal 

Thus, the results of all these studies failed to shed any light on the etio
logy of her diarrhea and steatorrhea, which continued to be incapacitating. To add 
to the confusion, the steatorrhea was intermittent; sometimes stools contained a 
marked excess of fat, and other times no fat at all. 

Finally, in desperation, she was started on fotic acid. The rationale for 
doing this was i 11 defined, the main reason being that in the past some patients 
with peculiar types of malabsorption syndromes (i.e., tropical sprue) have responded 
favorably (see Gastroenterology 47:457, !964). In any case, she had a dramatic im
provement, and ga ined 15 pounds, and her lethargy and weakness completely dis
appeared. Unfortunately, serum folic acid levels were not measured prior to therapy. 

When contacted on 11/14/68, she was 5 months pregnant, and stated she was 
otherwise perfectly normal. Close questioning revealed that she may have one loose 
bowel movement as often as once a week, but nothing that she considers dia rr hea . She 
will return for quantitative stool fat collection after delivery. 

Thus, a diagnosis was never made . 

Case 2. L.P. 
This 28-year-old patient considered herself perfectly well until spring of 

1967, when she spent two weeks i n Mexico. Toward the end of her trip she developed 
mild diarrhea, which persisted on return to the USA. She had not taken antibiotics 
or other drugs to prevent tourista diarrhe9 . 

The diarrhea fluctuated in severity. During "bad" periods she would have 5-6 
watery or mushy stools between 7 a.m. and noon, and 1-2 similar stools the rest of 
the day. During better times she would have 2-3 loose bowelmovements per day, usu
ally in the morning . She never had normal stools. 

Associated with the diarrhea there was mild cramping pain. No blood or mucus, 
no perianal disease, no weight Joss , and no anorexia. General health was good, with 
no systemic symptoms. 

Diarrhea persisted, and in the summer of 1968 she was first examined. The 
Work- up was completely negative (with negative stool tests for fat and blood), ex
cept that routine stool cultures on 4 occasions showed absolutely no growth of 
normal flora. , 

Repeated stoo l cultures failed to grow any pathogens and parasites could not 
be found. Stained smears of stool fai Jed to show monilia or staphylococci. 

. Anaerobic stool cultu r:es : showed apparently normal numbers of anaerobic organ-
ISms. 
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The diarrhea continued through the fall of 1968, until the patient developed a 
thrombophlebiti s which was treated with oral penici II in. After 2 days of penicillin 
the rapy she developed, for the first time in 18 months, normal bowel movements . She 
haS been completely well ever s ince. 

A stool culture on 12/23/68 revealed normal flora . 

11Normal bacterial flora•• is discussed in detail in references 9 and 14. Ab-
normal flora is thought to be a cause of d ia rrhea in 4 clinical situations : 

1 . Traveler rs diarrhea 
2 . After antibiotic therapy 
3. Diarrhea associated with immunologic defects 
4. Tropical sprue 

By ••abnormal flora 11 is meant abnormal types or numbers of bacteria in normal 
locations, as opposed to bacterial proliferation in the small bowel which also is a 
cause of diarrhea and steatorrhea (10) . 

1 . Traveler 1 s Diarrhea : 

a . Duration of dia r rhea : Average 2 days. Ten days is maximum duration 
accord i ng to Kean (1) , so that the chronic diarrhea in our patient 
cannot be 11tourista 11 in its usual form . 

b. Prophylaxis : At tack rate can be substantially reduced by sulfathalidine 
(2 gm/day) (I) or by oral streptomycin (4) . 

c . Etiology (1) : Available evidence suggests that tourista i s not caused 
by shigella, salmonella, pathogenic E. coli, klebsiella, paracolon, 
amebiasis or s taph toxins. Kean (I)- found no evidence for a viral etio

- logy , although others have stated, without supporting data , that virus 
infection is the major cause (12) . 

d . In the absence of ot her proved etiology, some abnormality in f 1 ora is 
the most plaus ible explanat ion for tourist diarrhea although this has 
never been establ i shed by quantitative bacteriologic studies, and rou
tine culture s are usually within normal limits. 

e. Attack rate : 

UeS. Travele ~ s, accord i ng to Kean (1) : 
"'-.. 

Mex i co 
Hawai i 
Mediter ranean area of Europe 
Scand i navian countr i es 

Br i tish Travelers, according to Turner : 
North, South and Central Europe 
Middle East 
Asia , including India and Pakistan 
Africa 
Austral i a/l·'ev..' Zealand 
South America/Caribbean 
Canada and u.s . 

Foreign S t ud ~m t s in u.s . , acco 1" ding to Dando/~ 

Incidence of 
Diarrhea 

33% 
8 

67 
35 

16 
24 
15 
26 
II 
13 
7 

14 



Mexican Travelers to u.s . -According to Dr . Jose Rubiloba (2), 
tourista attacks as high a percentage of Mexicans in U.S. as 
Americans v i stting Mex i co (data not ~iven) . One of Dr. Rubi
loba's co- workers is Chief of Med icine for Mexico ' s Balsa 
Hotel Chain . 

··k 
Admittedly a poor s tudy . Author was not sure foreign st~d j nt~, 
many of whom were Or i entals, understood the questions asked them. 

2 . Post-Antibiotic Diarrhea 

Antibiot ics may theoretically cause diarrhea in 3 ways--by inducing a mal
absorption syndrome (i.e., neomycin [18]) , by allowing an overgrowth of 
staph or fungus, or by induc i n~ some other abnormality of the bacterial 
flora. For reasons that are unknown, l incomycin is especially likely to 
cause diarrhea . 

Antibiotic-induced diarrhea is only occas ionally associated with emer
gence of an obvious staph or fungus infect ion, and the addition of nystatin 
does not substantially reduce Gl symptoms produced by oral tetracyclines 
(13). Therefore , i t generally is bel i eved that diarrhea after antibiotics 
results from changes i n the relative numbers of different intestinal bac
teria without a specific pathogen . Everyone admits this concept lacks proof. 

The changes In flora induced by antibiotics are not well studied. Smith 
(7) reports that penicil l in supp resses or eliminates gram- positive bacteria 
and stimulates directly or indirectly the multiplication of gra m,.,.negati:ve 
bacteria. Streptomycin tends to do the opposite . Broad-spectrum antibio
tics suppress both gram - negative and gram-posi tive organisms with tendency 
for fungus proliferat ion . Many workers bel i eve that abnormalities in 
anaerobic bacteria (number s or types) may be important in antibiot i c diar
: hea, but pertinent data are nonexistent . 

Bre i denbach and Mart i n (5) bri efly presented 9 case reports of chronic 
and severe diarrhea in which s tool cultures revealed a predominant growth 
of either pseudomonas , proteus , pracolon, aerobacter, E. freundii or A. 
~s~r. Gl work-up was otherwise negative, including proctoscopy. These 
patients had us ually been g iven antibiot ics sometime in the past. Anti
blot ~ therapy, d i rected against these organisms , cured the diarrhea in 
most cases . 

Thisstudy was criticized by Donaldson (9) bec~ us e variations in colonic 
flora might have been caused by the di arrhea itself .. However , recent stud~ 
ies (15) have shown that chron i c d i ar r hea (ulcerative colitis and regional 
enteritis) , does not result in emergence of predom i nant organisms of the 
types described by Bre idenbach and Martin . 

3. lmmunolosJ.c Defects and Abnormal Flora-- See below 

4. Tropical Sprue !nd Abnormal Flora-- Inferred because some cases respond to 
antibiotics, yet have normal bacte r ial popu]a.tions in smal I bowel (16, 
17 , 19); colonic flora have not apparently been analyzed by quantitative 
methods . 
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Mechanism of Diarrhea When Bacterial Flora is Abnormal. This is completely un
known. Weijers and van de Kamer (8) believe that harmful amines are produced 
(cadaverine, putrescine, tyramine, histamine, etc., etc.) and that these are somehow 
related to diarrhea. Not convincing. 

Tansy et al (6) have isolated a substance from Strep. fecal is cultures that 
theY consider an 11 intestinal stimulant•• capable of causing diarrhea. 

Although intestinal bacteria have been of enormous interest to physicians 
since the turn of the century, the following statement by Jordan (quoted in refer
ence 14) is sti 11 applicable: 

·~henever a man gets the idea that he is going to work out the 
bacteriology of the intestinal tract of any mammal, the time has 
oome to have him quietly removed to some suitable institution.•• 

Nevertheless, stains of the stool for staph and monilia and stool culture 
looking for unusual predominant organisms has a definite place in the work-up of 
patients with chronic diarrhea even in the absence of a history of recent travel or 
antibiotic therapy. 
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IV· OTHER DISEASES TO CONSIDER WHEN THE WORK- UP IS NEGATIVE IN A PATIENT WITH 
CHRONIC DIARRHEA 

Dia r rhea and Immunoglobulin Deficiency 

Diarrhea, with or without steatorrhea, with or without jejunal biopsy abnor
malities, and with or without thymoma, has been commonly associated with a wide 
spectrum of immunoglobulin deficiencies. In particular, deficiency of immunoglobu
lin A has been assoc i'a ted with d iarrhea. Such patients may have normal jejunal his
tology , a eel iac sprue- I ike lesion, or nodular Jymphoid hyperplasia. Severe and re
sistant giardia! infestation of the Gl tract is frequently present in these 

' pat i ents , but erad ication has usually not helped the diarrhea. One patient has had 
diarrhea controlled by fresh plasma infusions (Binder, New Eng. J. Med. 277:802, 
1967) , which contains lgA. Commercial gamma globulin does not contain lgA and did 
not control the diarrhea i n this case. Another patient did respond to commercial 
gamma globulin {Conn, Ann . Int. Med. 65 ~ 528, 1966). 

Mechanism of diarrhea is unknown. Antibiotics may bring transient or longer 
relief of diarrhea, suggesting abnormal flora. lgA is normally secreted into the 
intestinal t~ct in relatively high concentrations and may play a role in regulat
ing intestinal bacteria. However, some patients with complete absence of lgA donot 
have diarrhea {Bull and Tomasi, Gastroenterology 54 :313, 1968). 

Other references {by no means complete) attest to the frequency ofthis syn
drome ; many of these describe multiple (3-8) cases : 
1. Gastroenterology 52 :911, 1967 . ~ 
2. Gastroenterology 52 : 121, 1967 
3. Gastroenterology 51 ;305, 1966 
4. Gastroenterology 51 :641, 1966 
5. Ga st roenterology 51 ~ 1058 , 1966 
6. Gastroenterology 51 ~5 73, 1966 
7. Am. J, Med. 44 ~ 168, 1968 
8. Am. J . Med. 42 :319, 1967 

1
9. Am. J . Med. 40:78, 1966 
0 · Gut 7 : l l 9, 1966 



Immunoelectrophoresis should be done in every patient with chronic diarrhea 
f unknown etiology and in every patient with eel iac sprue (even if they respond to 
~gluten- free diet). See reference 10 for such a case. 

pa radoxical Diarrhea With Opiates 
~ 

Chronic diarrhea can result from use of opiates. Attempts at reducing the 
dose may make diarrhea worse. Only complete withdrawal will cure the diarrhea. 

cohen , R.A., and Pope, M.A. Paradoxical diarrhea with opiates. JAMA 205:802, 1968. 

~urious Steatorrhea 

Bamforth, J., eta!. Spurious steatorrhea. Brrit. Med. J. 2 :682, 1967 . 

Patient ate enormous amounts of Brazil nuts during fat balance study. These 
are not broken down completely, and spuriously elevate fecal fat. Thus, dietary 
fat may invalidate fecal fat estimation. 

Alle r gy 

lngelfinger, F. J., eta!. Gastrointest ina! allergy. New Eng. J , Med. 241 : 303, 
1949. 

Handel, J., and Swartz, S. Gastrointestinal manifestation of the Schonlein
Henoch syndrome. Am. J. Roentgenol. 78 :643, 1957. 

Taylor , K.B. Immunological mechanisms of the gastrointestinal tract. Gastro
enterology 51 : 1058, 1966. 

Hsi - yen Liu, et al. Bovine milk protein-induced intestinal malabsorption of lac
t ose and fat in infants. Gastroenterology 54 : 27, 1968 . 

Allergy has not been established as a cause of chronic diarrhea, although 
allergy to milk proteins remains a possibility, especially in children. Certainly, 
skin tests are unreliable as an index of gastrointestinal allergy. 

'-...... 

Giardiasis 

Giardiasis frequently is present in patients . with immunologic deficiencies ; 
se~ that section. In some patients giardiasis appears to be the only cause of 
chrohi c ·diarrhea, with or without malabsorption. Cysts may not be present in stool 
and d iagnosis ~y small bowel biopsy or jejunal aspirate may be necessary. The pre
sence of giardia does not necessarily mean this parasite is causing the diarrhea. 

Hoskins, L.C., eta!. Clinical giardiasis and intestinal malabsorption . Gastro-
enterology 53 : 205, 1967. 



chroni c Diarrhea and Medullary Carcinoma of Thyroid 
.;--

Wi I Iiams (J. Cl in. Path . 19 : 103, 1966) first noted the frequency of chronic 
dia rrhea in patients with medul la ry carcinoma (12 of 41 cases). If the tumor is 
resected , diarrhea stops , at least until the malignancy recurs. There are certain 
si milarities between argentaffin cells, from which carcinoid tumors develop , and the 
parafoll icular cells of the thyroid which form medullary carcinoma (J. Clin. Path. 
J9 : 114, 1966) , and one patient had a mild elevation of urinary levels of 5HIAA (see 
repo rt by Bernier , et al. reviewed in Gastroenterology 54 :469, 1968; original is in 
french)· 

Wi I Iiams, et al. (Lancet I :22 , 1968) have recently reported that prostagland
in s are present in tumor tissue, and 2 patients, both with diarrhea, had elevated 
blood levels of prostaglandins. Prostaglandins are known to stimulate intestinal 
smoo t h muscle (Bergstrom, S. , Science 157 : 382, 1967, and Hydovitz , J.D., New Eng. 
J . Med . 278 : 915 , 1968). 

Medullary carcinoma of the thyroid and pheochromocytoma may occur in some 
pa tient s , but patients with pheochromocytoma alone rarely have diarrhea (Williams, 
E. D. , et al . , Brit. Med. J . 3:295 , 1967). 

Chronic Diarrhea Associated With Ganglioneuroma 

Ma ssive watery dia r rhea with or without mi Jd steatorrhea; may respond favorably 
to adrenal steroids (reference 1) . Diar rhea i s cured by removal of the tumor. 
Hypertension , flushing, fever, etc. , may be absent, in which case diarrhea and its 
cons equences may be the only manife s tations (2). 

Abnormal catecholamine excretion is usually , but not invariably, present, and 
lapa rotomy may be necessary fo r diagnosis (2) . 

A smooth muscle active subs tance (bradykinin- like) has been extracted from 
the tumor in one case (1) . Dia r rhea does not result from catecholamine infusion 
and excep t for 2 cases pmeochromocytoma has-not been associated with diarrhea (1) . 

I. Cameron , D.G. Ch ronic diarrhea in an adult with hypokalemic nephropathy and 
osteomalacia due to a functioning gang! ioneuroblastoma. Am. J. Med . Sci. 253 : 
4 I 7, I 967. 

2. Pe te rson , H. D., 
ga ng I i oneuroma. 

~ . Ham i lton , J oR. , 
J. Med . 44 :453, 

et al. 
Arch. 

et a I. 
1968. 

Chronic diarrhea and failure to thr i ve secondary to 
Surgery 95:934, 1967 . 

Diarrhea a ssociated wit~ adrenal gang! ioneuroma. Am. 

4. Hunt, T. C. Diarrhea due to carotid body tumor (paraganglioma) in adult. Proc. 
Roy . Soc. Med. 54 : 227 , 1961 . 
Res ection ·of tumor cured d iar r hea . 



151 et Cell Adenoma 
..;--

A· zoll inger-EII ison Syndrome : Diarrhea is only manifestation in 7% of cases. 
Mos t , of course, have peptic ulcer, with or without diarrhea. Steatorrhea is 
usually associated with the diarrhea, both of which are related to high rates. of 
gastric acid secretion. See Shimoda, Saunders and Rubin, Gastroenterology 55 : 
705 , 1968, for studies on mechanism of steatorrhea in this syndrome. Diagnosis 
by acid secretory studies . 

B· 11pancreatic Cholera 11 : Watery diarrhea without steatorrhea, no gastric hyper
secretion. Mechanism not clear; probably tumor secretes a diarrhogenic sub
s tance. Best references are : 
J , Matsumoto, K.K. , et al., Gastroenterology 50 :231, 1966 
2 . Marks, et al ., Gastroenterology 52 :695, 1967. This report describes dramatic 

improvement of diarrhea with adrenal steroid therapy. 
Diagnosis by exploratory laparotomy . 

Excess ive Bile Salts in Colon 

Following ileal resection , severe diar r hea may occur. In many cases this is 
seconda ry to steatorrhea , but in some such pa t ients steatorrhea is mild or absent, 
ye t they have s evere diarrhea. Two authors report that cholesty ramine will control 
dia r rhea in these patients (Rowe, G.G . , Gastroenterology 53:1006, 1967; Poley and 
Hofmann , Abstract to ASCI, 1968). If moderate or severe steatorrhea is also present, 
chol es t yramine may make it (and diarrhea) worse. Poley and Hofmann report that these 
pat ie nts do well on a combination of med i um chain triglycerides and cholestyramine. 

Supposedly unabsorbed bile sal t s in these patients cause diarrhea in some way, 
possi b l y by an osmotic effect , although direct inhibition of water and salt absorp
ti on i n the colon has been suggested in a pre! iminary study (Gastroenterology 54 : 
1256, 1968) . 

Qiabe ti c Diarrhea 

May occu r w-i th o r without steatorrhea . All cases have peripheral neuropathy, 
bu t manifestations of the latter may be mild. Other diseases must be ruled out, 
especi a lly eel iac s prue , if the patient has steatorrhea. Some cases respond to 
an ti b i otics (s ee Green, et al ., Diabetes 17 : 385, 1968) and presumably the etiology 
of dia rrhea and stea t o r rhea in these cases is abnormal bacterial proliferation in 
the sma II bowe I . 

Many ca ses do not res pond to antibiotic .. therapy ; see Wruble and Kalses (Am. J. 
Med . 37 : 118, 1964). For a discussion of the neu ropatholog ic findings in diabetic 
dia r rhea, see Hensley and Soergel , Arch. Path . 85 :587, 1968. 



other 11Neurogenic 11 Diarrheas 
;;;..---

Tabes dorsalis 
Multiple sclerosis 
Mye 1 it is 
Encephalitis 
Heat stroke 
Lead poisoning 

Charcot-Marie-Tooth Disease 

Discussed in Wilson, S.A.K., Neurology, 
Vol. 1, Wil 1 iams & Wilkins, Baltimore, 
1941 

Norstand, J.F., et al. Peripheral neuropathy in association with gastro
intestinal symptoms. New York J. Med. 58:863, 1958. 

Orthostatic Hypotension 
Wagner, H.N., Jr., Bull. Johns Hopkins Hosp. 105:322, 1959. 

Dystrophia myotonica with associated sprue-! ike symptoms 
Am. J. Med. 16 :614, 1954. 

Amyloidosis 

Diarrhea, with or without steatorrhea, occurs in about 15% of patients with 
amyloidosis. Incidence much higher in 11Portuguese variety 11

• Mechanism of diarrhea 
is not known, but French thinks it may be due to autonomic dysfunction. Suspect 
when diarrhea associated with peripheral neuropathy and/or autonomic dysfunction in 
a non-diabetic. Of course, also suspect when diarrhea superimposed on other chronic 
disease. Diagnosis by biopsy rectal or jejunal mucosa or other organs. 

French, J.M., et al. Peripheal and autonomic nerve involvement in primary amyloid
osis associated with uncontrollable diarrhoea and steatorrhoea. Am. J. Med. 
39 :277, 1965. 

Kyle, R. A. Value of rectal biopsy in diagnosis of primary systemic amyloidosis. 
Am. J. Med. Sci. 251 :501, 1966. 

"-. 
Abdominal Lymphoma 

Suspect when a patient with ••celiac disease':' fails to respond to gluten-free 
diet (in such cases lymphoma may be masquerading as eel iac disease, including mucosal 
biopsy change) or when a patient with long-standing and/or controlled eel iac disease 
has a relapse {celiac disease predisposes to lymphoma). _ 

Diagnosis may be suggested by small bowel x-ray or by srra 11 bowel biopsy, but 
laparotomy is usually required. 

Seijffers, et al. Intractable watery diarrhea, hypokalemia, and malabsorptfon in a 
patient with Mediterranean type of abdominal lymphoma. Gastro. 55:118, 1968. 

Eidelman, s., et al. Abdominal lymphoma presenting as malabsorption. Medicine 45: 
111' 1966. 
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Austad, w.t., et al. 
eel iac disease. 

scleroderma 
.;;---

The relationship of mal .ignant tumors of lymphoid tissue and 
Am . J . D i g e s t. D i s . I 2 : 4 7 5, I 96 7 . 

Diarrhea and malabsorption may be the main, and at times the only, manifesta
tions of scleroderma. In~ cases malabsorption is secondary to bacterial over
growth in the small bowel, and either antibiotics or resection of dilated segments 
of small bowel may result in dramatic improvement. 

Hoskins, L.C., et al. Functional and morphologic alterations of the Gl tract in 
scleroderma. Am. J. Med. 33:459, 1962. 

~einz, E.R., et al. X-ray aspects of intestinal scleroderma. Ann. Int. Med. 59: 
822, 1963. 

salen, G., et al. Malabsorption in intestinal scleroderma. Ann. Int. Med. 64 :834, 
1966. 

Cirrhosis 

Severe unexplained diarrhea may be the chief complaint of patients with 
cirrhosis. The exact cause can rarely be pinpointed. Malabsorption due to bile 
salt deficiency or associated pancreatic insufficiency is often incriminated if 
steatorrhea is present. Passive congestion of the gut or disaccharidase deficiency 
(due to protein malnutrition) of the mucosal cells of the small bowel are blamed 
if there is no or 1 ittle steatorrhea. 

Diarrhea and Malabsorption in Systemic Mast Cell Disease 

Cause unknown. Jejunal mucosa normal. Skin pigmentation occurs in this dis
ease as well as sprue, and this may cause confusion. 

Bank, S., and Marks, I.N. Malabsorption in systemic mast cell disease. Gastro
enterology 45 : 335, 1963. 

Jarnum, s., e~ al. Mastocytosis of skin, stomach and gut with malabsorption. 
Gut 8 :64, 1967. 

iddison's Disease 

Diarrhea may be a serious symptom. Its cause is uncertain. In some cases it 
may be related to steatorrhea. l 

Steatorrhea is common in patients with Addison's disease, and may be an im
Portant cause for weight loss in these patients. Stool fat may be as high as 32 gm/ 
day in these patients. Appropriate treatment of Addison's disease reverses the 
steatorrhea completely. 

Wei bourn, R.B. Proc. Roy. Soc. Med. 56:1080, 1963. 
McBrien, et al. Steatorrhea in Addison's disease. Lancet 1:25, 1963. 



lh:i!otoxicosis - causes diarrhea in 2~/o. 

105
s may dominate the picture. 

the Gl standpoint were found. 

In masked hyperthyroidism, severe diarrhea and weight 
Mechanism not known and no well studied cases from 

welbourn, R. B. Proc. Soy. Soc. Med. 56 : 1080, 1963. 

~~oparathyroidism 

Diarrhea is an occasional symptom. It may be a direct effect of hypocalcemia 
on the bowel. Cramps, steatorrhea and tetany may be present, and there may be a 
history of previous thyroidectomy (a common cause of hypoparathyroidism). Sometimes 
the differentiation between hypocalcemia secondary to malabsorption and vice versa 
is difficult. The serum inorganic phosphorus is raised in hypoparathyroidism, and 
no rmal or low in most malabsorption syndromes. 

Jackson , w.p.u., et al. Steatorrhea and pseudohypoparathyroidism. J. Cl in. 
Endocrinol. 16 : 1045 , 1956. 

Snod grass, R.W., and Mellinkoff , S.M. Idiopathic hypoparathyroidism with smal 1 
bowel features of sprue without steatorrhea. Am. J. Dig. Dis. 7 =273, 1962. 

Welbou rn, R.B. Proc. Roy. Soc. Med. 56 : 1080, 1963. 
Rus sell , R. I. Hypoparathyroidism and malabsorption. Brit. Med. J. 3:781, 1967. 


