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GENERALL INTRODUCTION 
ANDD OUTLINE OF THE THESIS 

Wee know that in American adults the cross sectional prevalence of chronic 
diarrheaa ranges from 3 to 7 %. The prevalence of chronic diarrhea in Asian hig 
hospitall  ranges from 0.8 to 1 %. 

Inn many cases of chronic diarrhea in Indonesia we found it difficul t to make 
aa final diagnosis and treatment was also difficult . 

Thiss study is intended to increase our knowledge about the pattern of small 
bowell  diseases as a cause of chronic diarrhea in Indonesian people, and to 
increasee our knowledge about the endoscop ical and h is topatho log ical 
appearancess of small bowel diseases in relation to chronic diarrhea. Once we 
knoww the pathology of small bowel diseases in chronic diarrhea, we can diagnose 
andd treat chronic diarrhea due to small bowel diseases in Indonesian people. 

Thiss doctoral thesis is based on the following chapters: 
Chapterr 1 : Diseases of the small bowel in chronic diarrhea 
Chapterr 2 : Normal h is to logical appea rances of the d u o d e n u m, 

jejunumm and terminal ileum in Indonesian people. 
Chapterr 3 : Pattern of diseases of chronic diarrhea in Indonesian adults. 
Chapterr 4 : Abnormalities of the small bowel in chronic infective and non 

infectivee diarrhea. 
Chapterr 5 : Hydrogen breath test in chronic diarrhea. 
Chapterr 6 : Abnormalities of the small bowel in chronic non-infective 

diarrhea:: A histopathological study. 
Chapterr 7 : Enzyme examination: Lactase, Maltase, Sucrase of the small 

bowell  in chronic diarrhea. 
Chapterr 8 : Intestinal candidiasis in chronic diarrhea. 
Chapterr 9 : Villous atrophy of the small intestine in chronic diarrhea in 

Indonesiann patients. 
Chapterr 10 : Non Steroidal Anti Inflammatory Drug (NSAID) enteropathy. 
Chapterr 11 : Portal hypertensive enteropathy in liver cirrhosis. 

Finally,, a summary of this thesis is given and a conclusion 
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ABSTRACT T 

Thee incidence of chronic diarrhea in (big hospitals at Asian contries) is between 0.8- 1.0".,. 
Thee diseases and abnormalities according to the location, which can cause chronic diarrhea, are 
dividedd into three locations: the small bowel, the large bowel and extraintestinal. The small 
bowell  disorders include infectious and non-infectious diseases. The infectious diseases are 
bacteriall  infections, parasitic infections etc. and the non-infectious diseases include Crohn's 
disease,, Celiac sprue, Non Steroid Antiinflamntory Drugs (NSAID) enteropathy, lactose 
intolerance,, benign tumor, carcinoid tumor, carcinoma, post surgery complications, laxative 
etc.. The approach of diagnosis include a good medical history, careful physical examination, 
andd laboratory tests. More specialized supporting examinations are X-ray of the colon, 
esophagogastroduodenum,, follow through, enteroclysis, ileo-colonoscopy and endoscopy of 
thee upper portion of the digestive tract including small intestine with biopsv forhistopathology 
examinations. . 

Keywords:: Small bowel, chronic diarrhea, classification, etiology, approach. 
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DiseaseDisease of the Snwll Bowel in Chronic Dinrrhen 

INTRODUCTION N 
Chronicc diarrhea is a condition that usually causes problems both for patients and clinicians. 

AA morbidi ty study in North Jakarta(l) revealed that the number of patients wi th chronic 
diarrheaa admitted to the hospital was around 1.0% of all patients wi th adults diarrhea, whereas 
thee rate in Bangladesh was 0.8%.(2) Sometimes the diagnosis of this disease is diff icult and 
treatmentt is not always successful. The quality of life of the patients wi th chronic diarrhea is 
frequentlyy impaired. The Case Fatality Rate (CFR) of chronic diarrhea in children in Jakarta is 
aboutt 20%.{3) 

Thee etiologies of chronic diarrhea vary from one location to another. Some experts categorize 
thee etiology into osmotic, secretorv, abnormal moti l i ty, abnormal permeability, etc, whi le 
otherss group of them into functional and organic or into infective and non-infective.(1,2,3,4) 
Thee diseases and abnormalities according to the location can be divided into three: the small 
bowel,, the large bowel, and extraintestinal. Small bowel diseases, which play an important role 
inn chronic diarrhea, are highly variable too. They include infectious (bacterial, parasitic etc.) 
andd non-infectious (Crohn's disease, Celiac Disease, benign tumor, carcinoid tumor, carcinoma 
eftr.).(4,5,6,7,K,y,10,11)) Usually, watery and non-bloody non-steatorrheic stools are caused more 
byy small bowel diseases and bloody stools are caused mainly by large bowel diseases.(4,5,6,7) 

Patientss who suffer f rom chronic diarrhea usually undergo unnecessary and costly 
examinationss and treatments. We wi l l discuss the definit ion, etiology, and diagnostic approach 
off chronic diarrhea especially in cases of small bowel abnormalities/diseases. 

NORMALL SMALL BOWEL 
Thee small bowel (small intestine) extends from the pylorus to the ileocecal valve and, 

dependingg on the tone of its muscles, measures from 3.5 to 6.5 meters in length.(10,11,12) It is 
dividedd into three regions, namely, duodenum (the first 25 cm), jejunum (the proximal 40% of 
thee remainder of the small intestine), and ileum (the distal 60%). 

AA number of recent publications confirmed the important role of enteroscopy (small bowel 
endoscopy)) in clinical practice, especially in chronic diarrhea cases.(11,13,14,15,16) The 
endoscopicall examination of the small bowel is characteristic. Normally, the inner l ining of the 
duodenall bulb is free of folds, but the other portions demonstrate characteristic folds of 
Kerckring.. The papilla of Vater, located along the medial wal l of the descending duodenum 3 
too 6 cm distal to the apex of the bulb, corresponds to the main papilla which drains both the bile 
ductt and the pancreatic duct. An accessory papilla (papilla of Santorini) may be located 2 to 4 
cmm proximal to the papilla of Vater along the medial duodenal wall.(10,12,17) 

Inn normal histologic appearance, the vi l l i are not all perfectly upright, finger-like structures 
standingg in a row perpendicular to the lumen.(18) Rather, many v i l l i tend to bend in different 
directionss and to vary in their structure, ranging from slender, index finger-like structures to 
plumper,, thumb-like structures wi th corrugated edges. Furthermore, not al! vi l l i are cylindrical 
w i thh circular cross sections; many are normally leaf shaped, wi th elliptical cross sections. 

Inn the first and the second portions of the duodenum, the underlying Brunner glands may 
bee covered by broadened or shortened vi l l i . Treitz ligament is located near the duodenojejunal 
junctionn where Brunner glands are normally rare. Vi l l i on top of or adjacent to normal lymphoid 
noduless may be shortened, broadened, or absent. If one were to examine only those altered 
sectionss adjacent to a large lymphoid nodule without knowing that it was there, misinterpretation 
wouldd be possible.(19) 

Thee predominant cell covering the jejunal v i l l i is the columnar absorptive cell (enterocyte). 
Itt has a refractile brush border. Occasional dark staining inter-epithelial lymphocytes are seen. 
Mitosess are confined to the crypt region and Paneth cells are located only at the crypt bases. 
Thee most common round cell of the normal lamina propria is the plasma cell, and it tends to 
concentratee around the bases of the crypts. Lymphocytes are fairly frequent and an occasional 
l ymphoidd nodule is normal. Isolated eosinophilic leukocytes are usually found. Occasionally 
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pigmented,, iron-containing macrophages are seen near the tips of the villi . Polymorphonuclear 
leukocytess are not usually seen outside blood vessels within the lamina propria of the normal 
smalll  intestine. In the normal submucosa there are blood vessels, nerve ganglion cells, lymphoid 
cellss and lymphatics.(19) 

Normally,, the terminal ileum mucosa is smooth, and blood vessels may be seen, especially 
withh air insufflation. Kerckring folds are less marked in the terminal ileum than in the duodenum 
andd jejunum. The appearance of the mucosa is not glistening as in the colon but more villous 
andd dull as in the duodenum. 

DEFINITIONN OF DIARRHEA 
Diarrheaa is defined as the passage of stool of more than 2D0g per day or the passage of soft 

orr watery stools more than 3 times per day with or without blood and/or mucous.(7,8,10,20,21) 
Thee duration of chronic diarrhea can vary substantially. Some authors suggest that diarrhea 

iss chronic if the duration exceeds 15 days.(4,5,8) Others suggest that the term chronic can only 
bee used for diarrhea lasting at least 30 days or more.(7,10,ll,20,21) Another authors suggest 
thatt diarrhea is categorized as chronic if it lasts for at least 3 to 6 weeks.(22) 

Severall  experts use the term "persistent diarrhea" to refer to a diarrheal episode that 
beginss acutely and continues for more than 2 weeks. This term does not include patients with 
chronicc diarrhea due to non-infectious causes, such as gluten sensitive enteropathy, 
granulomatouss disease or tumor producing gastro-intestinal hormones. 

Thee term infective or infectious diarrhea wil l be used if infection is found to be the cause. 
Thee case wil l be diagnosed as a non-infective or non-infectious diarrhea if infection has been 
ruledd out as being the cause.(8,9,23) 

CLASSIFICATION N 
Theree are many classifications for diarrhea, such as infective or non-infective, organic or 

functional,, stool characteristics etc.(23,24,25) Powel(24) groups the malabsorptive, secretory 
andd inflammatory types of diarrhea into what he calls "enterocyte damage and death with 
inflammatoryy diarrhea". He suggests a classification of chronic diarrhea into: 

1.. Steatorrhea (fat malabsorption). 
2.. Watery diarrheas that respond to fasting. 
3.. Watery diarrheas that may or may not respond to fasting (diarrheas of mixed or 

uncertainn pathophysiology). 
4.. Watery diarrheas that do not respond to fasting (true secretory diarrheas). 
5.. Inflammatory diarrheas 

ETIOLOGY Y 
Thee abnormalities or diseases occurring in the small bowel, which are responsible for 

chronicc diarrhea, include:(2,3,5,6,7,24,25,26) 

A.. Infective or infectious: 
1.. Bacterial infection and bacterial overgrowth: Pathogenic Escherichia coli, Shigella 

(dysenteriae,, flexneri, etc.), Staphylococcus aureus, Clostridiumperfringens, Yersinia 
enterocolitka,enterocolitka, Mycobacterium tuberculosis, Mycobacterium avium, etc. 

1.1. Protozoa: Ciardia iamblia, Cryptosporidium, isospora, Microsporidia etc. 
3.. Helminths: Ascarislumbricoides, Strongv hides. 
4.. Fungus: Candida albicans. 
5.. Tropical sprue. 
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DiseaseDisease of the Smal! Bowel in Chronic Diarrhea 

B.. Non-infective or non-infectious: 
1.. Drugs or medications: 

Laxativess such as magnesium sulfate, diocti] sodium sulfosuccinate. 
Antacidss containing magnesium hydroxide. 
Sodiumm anion 
Antibiotics:: erythromycin and neomycine. 
Antihypertensivee drugs. 
Antiarrhytmicc agents. 
Antineoplasticc agents. 
Sweetenerss (sorbitol, fructose). 
Ethanol. . 
Caffeine. . 

2.. Hormones and neurotransmitters: Vasoactive Intestinal Polypeptide (Vipoma), 
Secretin,, Prostaglandin E, Cholecystokinin, Cholinergic (acetylcholine), Serotonine, 
Calcitonine,, Gastric Inhibitory Polypeptide, Glucagon and P substance. 

3.. Metabolic disturbances or abnormal motility of the small bowel: Diabetes Mellitus, 
Scleroderma,, Amyloidosis, Thyrotoxicosis or hyperthyroidism, adrenal insufficiency, 
postt gastric resection or vagotomy, diverticular disease. 

4.. Disturbance of electrolyte transport in the enterocyte: Congenital Chloride Diarrhea 
5.. Malabsorption: 

 Fat malabsorption: 
a.. Intraluminal: Somatostatinoma 
b.. Mucosal: 

Drugs:: colchicine, neomycin, p-aminosalicylic acid(PAS) and non-steroidal 
antiinflammatoryy drugs(NSAID) 
Immunee system diseases: systemic mastocytosis, eosinophi l ic 
gastroenteritis s 
Celiacc sprue 
Dermatitiss herpetiformis 
Whipple'ss disease 
AA beta 1 i poproteinemia 

c.. Post mucosal: Intestinal lymphangiectasia 
 Carbohydrate malabsorption: 

Sorbitoll  and fructose diarrhea 
Rapidd intestinal transit 
Glucose-galactosee malabsorption 
Lactasee deficiency 

6.. Post Surgery: 
a.. Bile acid diarrhea: resection or bypass of the distal ileum in Crohn's disease or 

postoperativee adhesions 
b.. Short bowel syndrome 
c.. Gastrectomy 
d.. Vagotomy 
e.. Cholecystectomy 

7.. Ischemic bowel diseases 
8.. Radiation enteritis 
9.. Functional (idiopathic) 
10.. Inflammatory: 

a.. Inflammatory Bowel Disease: Crohn's disease 
b.. Eosinophilic gastroenteritis 
c.. Mil k and Soy protein allergy 
d.. Protein-losing enteropathy 
e.. Miscellaneous: chronic mesenteric vascular ischemia, Behcet's syndrome or Churg-
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Strausss syndrome, neutropenic enterocolitis, Cronkhite-Canada syndrome. 
11.. Tumor: 

Benign:: Polyp 
Malignant:: Adenocarcinoma, Carcinoid tumor, other tumor 

12.. Causes of steatorrhea include Crohn's disease, radiation enteritis, celiac disease, 
intestinall  lymphoma, bacteria] overgrowth states in the small intestine and post 
gastrectomyy syndrome. 

13.. Causes of non-bloody and non-steatorrhea diarrhea include exogenous agents such 
ass laxative abuse and recognized food/drug causes, motility disturbance (diabetic 
autonomicc neuropathy, thyrotoxicosis) and diverticular disease. 

14.. Others: Dihydroxy bile acid, Hydroxy fatty acid 

Powelll  (24) describes the etiologies of chronic diarrhea as follows: 

1.. Steatorrhea (fat malabsorption): 
a.. Intraluminal maldigestion: Cirrhosis and bile duct obstruction, bacterial overgrowth, 

pancreaticc exocrine insufficiency, cystic fibrosis and somatostatinoma 
b.. Mucosal malabsorpt ion: drugs [colchicine, cholestyramine, neomycin, 

paraaminosalicylicc acid (PAS) and non steroidal anti inflamatory drugs (NSAID)], 
infectiouss diseases (parasites like Giardia, Cryptosporidium, isospora; helminth such 
ass strongyloides; mycobacteriuni avium; AIDS), immune system diseases (systemic 
mastocytosis,, eosinophilic gastroenteritis), tropical sprue, Celiac sprue, dermatitis 
herpetiformis,, Whipple's disease, abetalipoproteinemia. 

c.. Post mucosal malabsorption: intestinal lymphangiectasia 
d.. Mixed causes of steatorrhea: short bowel syndrome, metabolic diseases (thyrotoxicosis 

adrenall  insufficiency), protein calory malnutrition, liver disease. 

2.. Watery Diarrheas that respond to fasting: 
a.. Ingestion of non-absorbable solutes: magnesium-induced diarrhea and sodium anion 

diarrheas. . 
b.. Carbohydrate malabsorption: sorbitol and fructose diarrhea, lactose diarrhea, rapid 

intestinall  transit and glucose-galactose malabsorption. 
c.. Bile Acid Diarrhea: 

Severee disease, resection, or bypass of the distal ileum: In Crohn's disease or 
postoperativee adhesions. 
Primaryy bile acid malabsorption: congenital or acquired. 
Bilee acid malabsorption following upper abdominal surgery, either truncal 
vagotomyy or cholecystectomy 

d.. Postvagotomy diarrhea 

3.. Watery diarrheas that may or may not respond to fasting (diarrheas of mixed or uncertain 
pathophysiology):: Irritable bowel syndrome, food allergy, microscopic colitis (collagenous 
andd microscopic colitis, pericrypteosinophilicenterocolitis) 

4.. Watery diarrheas that do not respond to fasting (true secretory diarrheas): carcinoid 
syndrome,, gastrinoma, vipoma or watery diarrhea-hypokalemia achlorhydria (WDHA) 
syndrome,, medullary carcinoma of the thyroid, glucagonoma, villous adenomas, systemic 
mastocytosis,, factitious diarrhea, chronic idiopathic diarrhea and pseudopancreatic cholera 
syndrome,, diabetic diarrhea, alcoholic diarrhea, congenital secretorv diarrhea. 

5.. Inflammatory diarrheas: 
a.. Inflammatory bowel disease: Crohn's of the small or large intestine or ulcerative 

colitis. . 
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b.. Eosinophilic gastroenteritis 
c.. Mil k and soy protein allergy 
d.. Protein-losing enteropathy 
e.. Chronic radiation enterocolitis 
f.. Miscellaneous diseases: Acute mesenteric arterial or venous thrombosis, chronic 

mesentericc vascular ischemia, gastrointestinal tuberculosis and histoplasmosis, Behcet's 
syndromee or Churg-Strauss syndrome, acute graft-versus-host disease af ter allogeneic 
bonee marrow transplantation, Neutropenic enterocolitis, Cronkhite-Canada syndrome. 

MEDICALL HISTORY AND CLINICAL SYMPTOMS 
Steatorrheaa is a type of diarrhea where the stool has a high fat content.(26) It is a rather 

wateryy stool with a light color, a strong smell, a tendency to float and it is difficul t to wash off. 
Sometimess we can see a layer of oil on the surface of the water. Steatorrhea indicates a 
maldigestionn or malabsorption of fat. In most cases, the clinical symptoms are not specific and 
aree related to the effect of malabsorption of nutrients and lack of vitamins and electrolytes. 
Althoughh the three main nutrients-fat, carbohydrate and protein-can all be affected by 
malabsorption,, normally the clinical symptoms are caused by malabsorption of carbohydrate 
orr fat.(24) Malabsorption of protein or amino acid (azotorrhea) can occur, but wil l be difficult 
too detect unless the condition is already so advanced that it has caused malnutrition —the 
exceptionn are cases where defects in the transport of specific amino acids have resulted in a 
systemicc congenital illness. 

Malabsorptionn of electrolyte and water is part of the pathophysiology of malabsorptive 
diarrhea.. Diarrhea with blood indicates a problem in the rectum or the left part of the colon. 
Diarrheaa with blood also indicates mucosa ulceration. Clinical symptoms depend on etiology. 

Thee clinical symptoms of bloodless diarrhea and non-steatorrheic also depend on the 
etiology.. A patient with irritable bowel syndrome (IBS) usually shows a generally good 
condition,, making his complaints disproportion I to his physical condition. His diarrhea rarely 
occurss at n ight intermittent with constipation and accompanied by abdominal pain anó 
rumbling.. Functionall  dyspepsia and other non-specific complaints can result from this disease. 
Frequentlyy the patient can establish a connection between diarrhea and stress or pressure. The 
diarrheaa wil l disappear or abate whenever he is relaxed or on holiday. Cases of thyrotoxicosis 
mayy also cause bloodless diarrhea and non-steatorrhea. In these cases, the patient usually has 
fever,, perspires, palpitates and suffers weight loss. Laxative abuse is sometimes difficul t to 
diagnose,, and therefore a good medical history is crucial for the diagnosis. 

Microscopicc colitis, lymphocytic and collagenous colitis are defined as an inflammation of 
thee colorectal mucosa that is diffuse at histologic examination. These conditions do not show 
anyy abnormality during endoscopic or X-ray barium tests. The symptom consists of a chronic 
wateryy diarrhea with no specific cause.(27,28) The connection between an immunologic disease 
andd microscopic colitis indicates a possibility of an immunologic process. Drugs such as non-
steroidd anti-inflammation drug (NSAID) and vascular tonic should be considered as the cause. 
Microscopicc colitis predominantly occurs in female patients aged 50-60, but certain cases can 
occurr in all age groups-including children. Bloodless, non-steatorrhoeic diarrhea can occur 
continuouslyy or intermittently, with spontaneous or treatment-caused remission or relapses. 
Sometimess the patient complains of abdominal pain, nausea or vomiting. The patient is generally 
inn a good condition and laboratory results are usually normal. 

AA 72-hour oral/enteral fast with intravenous hydration can occasionally determine the 
causee of the diarrhea. If it completely stops within 24 hours, it wil l be unnecessary to continue 
thee fasting, which is usually due to osmotic diarrhea. Secretoric diarrhea usually ceases 
significantlyy with fasting, but may continue with more than 200 gram of stool every 24 hours. 
Diarrheaa caused by malabsorption of food wil l stop with fasting. 
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PHYSICALL EXAMINATIO N 
Conditionss observed during the physical examination are usually caused by nutrient, vitamin 

andd electrolyte deficiencies. Patients with chronic diarrhea mav suffer weight loss down to a 
statee of malnutrition, edema, muscle hypotrophy, dry skin, anemia, glossitis, dermatitis, 
paresthesia,, peripheral neuropathy, increased susceptibility to bleeding and bruising, night 
blindness,, weakness, tetany, bone pain, loss of hair, symptoms of dehydration and shock, pain 
whenn the abdomen is pressed; in the case of colon cancer, a lump may be palpable, etc.(26) 

Losss of weight down to the state of malnutrition is usually caused by shortage of fat, 
proteinn and calories. Edema and muscle hypotrophy are the results of protein deficiency. Dry 
andd snakelike skin is caused by deficiency of essential fatly- acids and zinc. Anemia is caused by 
deficiencyy of iron, folic acid and vitamin B,,. Glossitis and dermatitis are usually caused by 
deficiencyy in nicotinic acid. Paresthesia and peripheral neuropathy are usually the results of 
deficienciess of vitamins Bi and B ] r Deficiency of vitamin K causes the patient to bleed or bruise 
easily.. Night blindness is caused by deficiency of Vitamin A. Weakness is caused by deficiencies 
inn Potassium, Sodium and Magnesium. Tetany and bone pain are usually caused by deficiency 
inn Calcium, while loss of hair is usually the result of deficiencies in zinc and protein. 

Otherr irregularities observed during physical exam are usually determined by the original 
diseasee or the etiology of the chronic diarrhea. 

Inn patients with pancreatitis or pancreatic cancer, there wil l be abdominal pain with 
thrombosis. . 

Inn patients with Coeliac disease, the symptoms can be a small stature, delayed menarche, 
mouthh ulcers, eruption of itchy skin, or evidence of dermatitis herpetiformis. 

Inn the case of Whipple's disease, there wil l be polyarthritis with pigmentation 
Patientss with amyloidosis or rheumatoid arthritis wil l present with polyarthritis. 
Inn patients with mesenteric ischemia and Crohn's disease, we wil l see abdominal angina, 

mou thh ulcer, perianal fistel, sub-acute intestinal obstruct ion, abdominal masses, 
Iymphadenopathy,, lymphoma. 

Inn biliary cirrhosis and sclerosing cholangitis, icterus may be noticeable. 
Inn post-gastrectomy (Bill roth II), we wil l see scars on the abdomen, and blind loop formation 

iss possible. 

SUPPORTINGG EXAMINATION S 
Quitee a few supporting examinations wil l be required, including three lots of stool tests that 

consistt of routine tests, occult blood test, analysis of digestion, quantitative and qualitative 
testss of fat in stool, test for parasites in stool, tests for microbiology, routine blood test, blood 
chemistry,, with liver functions, and kidney functions, blood glucose, test for antibody against 
amoebas,, test for typhoid and virus infections, tests for HIV-when suspected. Other supporting 
examinationss wil l also be required such as ultrasonography of the abdomen, CT-scan of the 
abdomen,, Ileocolonoscopic examination with biopsy for histopathology, gastroduodeno-
jejunoscopicc test with biopsy for histopathology, photography of the intestine (esophagogastro-
duodenumm follow-through or enteroclysis), endoscopic retrograde cholangiopancreatography 
(ERCP),, magnetic resonance cholangio pancreatography (MRCP), H, breath testing, etc. In 
selectingg the supporting tests, especially for developing countries, attention should be given to 
thee aspects of cost effectiveness and cost-benefit. 

Inn the case of malabsorption, a special type of laboratory supporting test wil l be required 
too establish the clinical symptoms and certain pathophysiological mechanisms. If the patient 
sufferss weight loss, a test of fat and serum protein wil l be required.(24) If the stool contains oil, 
itt wil l be necessary to find out the amount of fat in the stool. If the fat in the stool exceeds 6 
grams/244 hours, the condition is viewed as steatorrhea. In the case of anemia, it wil l be 
necessaryy to perform blood tests to find out if there are deficiencies of iron, pyridoxine, folic 
acidd and vitamin B i r In the case of haemorrhagic diathesis, a prothrombin test is required. If 
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thee patient complains of bone pain, tests have to be conducted to determine the amounts of 
calcium,, magnesium, phosphate and alkaline phosphatase. In the case of dermatitis and fish-
likee skin, it is necessary to check the contents of zinc serum in the urine. 

DIAGNOSTICC APPROACHES 
Theree are several different approaches to diagnosing chronic diarrhea, depending on the 

location,, population, the purpose of the diagnosis and the specific consideration of each 
gastroenterologyy expert Despite the variety, these procedures share the same principle, namely, 
itt should begin with a medical history, followed by a physical examination, supporting laboratory 
tests,, more special ized suppor t ing examinat ions ( including X-ray of the colon, 
esophagognstroduodenumm follow-through, enteroclysis, ileo-colonoscopy and endoscopy on 
thee upper portion of the digestive tract including the small intestine (using duodeno-jejunoscopy) 
withh biopsy for histopathology examinations (see Figure 1).(7,24,29,30) 

Itt is fairly difficult to distinguish between problems in the small intestine, the colon or other 
organs.. It often happens that problems in both the intestine and the colon occur at the same 
time.. Usually, a diarrhea with blood is caused by a problem in the colon, although in rare cases 
itt can be caused by a problem in the intestine. To determine whether the problem is in the 
intestine,, we have to start by examining the colon or the other organs including the pancreas. 

Whatt is important is all the history data that support the probability of the case being an 
organicc or a functional diarrhea. By organic diarrhea we mean a case of diarrhea that is caused 
byy a disorder of the intestine that has been confirmed based on histological or biochemical 
tests.. On the other hand, by functional diarrhea we mean idiopathic diarrhea, a diarrhea 
causedd by food or a diarrhea caused by a problem in the intestine's motility. Medical history, 
physicall  examination and laboratory screening test can determine 30 % of etiology of chronic 
diarrhea.. A complete stool test, a proctosigmoidoscopy with a biopsy can determine a higher 
ratee of the etiology of a chronic diarrhea-approximately 50%. With external evaluation, including 
collectionn of stool for 24 hours and fasting, an etiological diagnosis of 70-80% is attainable. 

Thee diagnosis criteria to an organic disorder are the following: 1. The diarrhea lasts for a 
shorterr period of time —usually less than three months; 2. The diarrhea is more dominant at 
nightt (nocturnal); 3. It occurs every day, not intermittently; 4. The onset was sudden; 5. It was 
followedd by a weight loss exceeding five kilograms; 6. There is a history of dehydration or 
hypokalemia;; 7. The erythrocyte sedimentation rate is high; S. The level of haemoglobin is 
low;; 9. The average volume of stool per day exceeds 400 g (some experts use 225 g as the 
borderlinee value).(22,23,24,29) The occurrence of at least three of these criteria is highly suspicion 
forr an organic disorder, and the specificity of organic problems can reach 90 % or more. On the 
otherr hand, age, the presence of an abdominal pain, the number of times the patient has 
wateryy stool per day, and the description of the stool cannot serve to distinguish between an 
organicc and a functional diarrhea. Incontinentia can occur in both of these diarrhea types. 

Forr the test of laxative drugs use, see Table 1. 

Tabl ee 1. Laborator y Evaluatio n fo r Laxativ e Abus e 

Bariumm enema to test for cathartic colon (ahaustral right colon) 
Sigmoidoscopyy for gross presence of pseudo-melanosis coli 
Alkalinizationn assay of stool: Phenolphthalein. some anthraquinones. and rhubarb turn red; 

bisacodyll turns purple-blue 
Spectrophotometry** or thin-layer chromatography of urine or stool water: Detects anthra-

quinones,, bisacodyl, phenolphthalein; can detect anthraquinones >32 hr after one dose 
Measurementt of stool osmollality: only useful with an osmolality of <250 mOsm per kilogram 

(implyingg dilution of stool with water or urine) 
Stooll osmotic gap: if > 50 mOsm perkilogram is seen, measure stool magnesium (normally 

<< 45 mmol per liter or < 30 meq per day) 
Measurementt of stool sulfate and phosphate 

citedd from Donowitz(29) 
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II Patient with chronic diarrhea | 

Medicall history: pattern of diarrhea, type of stool, taking laxant 
drugs.Antibiotic,, feverish or not, abdominal pain or not, genetic factor, etc. 

Physicall examination: malnourished, pale/anemic, abdominal tumor mass, 
signss of lever cirrhosis, extra-intestinal symptoms of inflammation, etc. 

Supportingg lab examinations: 
-- Routine/screening: 

Blood:: Hb, Ht. leukocyte, thrombocyte, leukocyte type counts. 
Bloodd sugar, ureum-creatinine, SGOT-SGPT. 
Urine:: Reduction 

-- Stool analysis. 3 times: protozoa and helminths, occult blood test 
phenolphthaleinn (use of laxative, quantitative-qualitative analysis of stool fat). 

Plainn x-ray of the abdomen and/or Proctosigmoidoscopy with a biopsy 

I I 
Extensivee evaluation, including collection of stools for 72 hours and fasting 

{hospitall stay), including analysis of stool weight, stool osmolality, stool 
electrolytee concentration, stools osmotic gap, fluid balance, etc. 

Esophagogastroo duodenum follow-through / enterocfysis examination 
Totall colonoscopy and lleoscopy + biopsy 
Uperr Gl Endoscopy incl. small intestine (duodeno-jejunoscopy) + biopsy. 
Testt of the functions of the intestine and the pancreas, CEA, thin layer 
Chromatography,, etc.D-Xylose test, Schilling test, H2 breath test 
PABA.. stool elastase test, ERCP, Abdominal CT-scan 

Infective e 
parasite,, bacteria 
fungus,, virus 

Nonn infective 
Inflammationn (I8D), osmotic, 
secretory,, malabsorption of bile 
acid,motilityy disorder, ischemic colitis, 
radiationn colitis, malignancy, etc. 

Diarrheaa without blood 
andd Non-steatormea 

Pancreaticc disease, mucosal 
disease,, deficiency of 

galll salt, post-gastrectomy 
syndrome,giardiasiss etc. 

Inflammatoryy bowei disease 
(IBD),, colo-rectal cancer 

Intestinall amebiasis, 
TBC,, enterocolitis 
radiation/ischemic c 

Exogen,, giardiasis, HIV + 
pathogenn infection, motility disorder 
irritablee bowel syndrome (IBS) 

Figuree 1. Diagnostic Approach to the Etiology of Chronic Diarrhea 
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Tabl ee 2. Classificatio n of Type s of Chroni c Diarrhe a on th e Basi s of 
Responsivenes ss to Fastin g 

Typess (or causes ) responsiv e to fastin g 
Incontinence e 
Bilee acid diarrhea 

Afterr cholecystectomy 
Afterr ileal resection 

Steatorrhea a 
Osmoticc diarrhea 

Carbohydratee malabsorption 
Excessivee carbohydrate ingestion 
Laxativee (containing poorly absorbable anions: sodium sulfate, sodium phosphate, 
orr sodium citrate, magnesium) 

Foodd allergy 
Typess (or causes ) not responsiv e or onl y partl y responsiv e to fastin g 
Laxativee or diuretic abuse 
Inflammatoryy bowel diseases 
Coeliacc sprue 
Intestinall lymphoma 
Neuroendocrinee tumors 

Zollinger-Ellisonn syndrome 
Pancreaticc cholera 
Carcinoidd tumor 
Medullaryy carcinoma of the thyroid 
Systemicc mastocytosis 

Villouss adenoma of the rectosigmoid 
Chronicc infection (e.g. Mycobacterium tuberculosis, Giardia, amebic infection) 
Hyperthyroidism m 
Congenitall diarrhea 

Chloride-bicarbonatee exchange deficiency 
Sodium-hydrogenn exchange deficiency 
Microvilluss inclusion disease 

Bacteriall overgrowth 

Citedd from Donowitz(29) 

Etiologyy of chronic diarrhea that may or may not respond to fasting is detailed in Table 2. 
Testss used for determining the causes of steatorrhea, bloody as well as non-bloody non-

steatorrhea:: (26,29) 
1.. Steatorrhoea. This type of diarrhea can be caused by: 

a.. Pancreatic disease, which requires other tests that wil l support the diagnosis, including 
GlucoseTolerancee Test (GTT) examination, ultrasonography (USG) or computed 
tomographyy scan (CT-scan) of the abdomen as well as an endoscopical retrograde 
cholangiopancreatographyy (ECRP) test. 

b.. Small intestine mucosal disease, which requires other tests to support the diagnosis, 
includingg GTT examination, test on xylose absorption, duodenum/jejunum biopsy, 
H33 breath test with lactulose, barium meal follow-through/Enteroclysis examination 
andd Schilling test. 

c.. Liver problem, which requires additional tests including USG and CT-scan of the 
abdomenn and ERCP. 

d.. Post-gastrectomy symptoms, which require a H, breath test with lactulose, a follow-
through/enn teroclys is barium meal test. 

2.. Bloody diarrhea. In addition to medical history and physical examination, this type of 
diarrheaa requires barium enema of the colon-loop and sigmoidoscopy/colonoscopy with 
biopsy.. Stool analysis to detect presence of parasites are also necessary. 

3.. Non-bloody, non-steatorrheic diarrhea. In addition to clinical symptoms and physical 
examinations,, this type of diarrhea requires other tests including tests for stool parasites 
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andd colonoscopy with biopsy. In the case of irritable bowe] svndrome (IBS), on exclusion 
off  pathologic disorder of the bowel is required. Pseudomelanosis colon, a black coloration 
off  the colon mucosa, indicative for laxative abuse, can be detected during colonoscopy. 

Iff  an HIV infection is suspected as being the cause of the disease, a blood screening for HIV 
infectionn is required as well as a special stool parasite tests such as Cryptosporidium, isospora 
be///andbe///and Microsporidia. Thyroid functions test is required if thyrotoxicosis is suspected as the 
causee of the diarrhea. 

CONCLUSION N 
Chronicc diarrhea can be caused by a wide variety of small bowel diseases. A reliable 

diagnosiss wil l require a systematic approach. 
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ABSTRACT T 

Background:: There is no literature specifically on the normal appearance of small bowel 
mucosaa amongst Indonesians. Diseases of the small bowel can cause chronic diarrhea. Chronic 
diarrheaa is common in Indonesia. 

Materia]] and Method: The study was descriptive-analytic on functional dyspeptic patients 
wi thh no abnormalities on endoscopy in the stomach and small bowel. A l l patients underwent 
upperr and lower gastrointestinal endoscopic examinations. Normal small bowel, endoscopicallv 
andd histologically, were included in this study. Biopsies were taken from the duodenal bulb, 
descendingg part of duodenum, jejunum and terminal i leum. The scoring method for the 
inf lammatoryy cells (lymphocytes, plasma cells and eosinophil cells) was carried out using the 
symbolss O(negative), +, ++, and +++ 

Results:: We found 37 cases w i th endoscopicallv and histologically normal duodenum, 
jejunum,, and terminal i leum. The mean height of the vi l l i of the duodenal bulb was 265.00 + 
81.899 jam, the mean height of the crypts of the duodenal bulb was 196.67+ 56.01 urn, the mean 
w id thh of the v i l l i were 59.14 + 74.14 urn. The mean height of the vi l l i of the duodenum pars 
descendenss was 317.27 + 99.66 j im and the mean height of the crypts was 218.79 + 84.66 jam. 
Thee mean height of the v i l l i of the jejunum was 341.76 + 76.06 um and the mean height of the 
cryptss was 189.41 + 58.15 um. The mean height of the vi l l i of the terminal i leum was 235.4! + 
73.322 um, and the mean height of the crypts was 186.22 + 64.09 /.im. 

Conclusion:.. Histologically, the mean height of the v i l l i of the tiormal small bowel was 
betweenn 235.41 + 73.32 to 341.76 + 76.06 um and the mean height of the crypts of the normal 
smalll bowel was between 186.22 + 64.09 to 218.79 + 84.66 um. 

Kevv words: normal, duodenum, jejunum, terminal ileum, histological appearances, villous 
height,height, villous width, crypt height. 
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INTRODUCTION N 
Smalll intestinal biopsy is now widely accepted as a useful and simple way to evaluate 

patientss wi th primary intestinal malabsorption or other intestinal diseases.(l,2,3,4,5) The biopsy 
cann be performed through enteroscopy (smalt bowel endoscopy) examination or Crosby 
capsulee examina tion.(6,7.8) Normally, vil l i are not all perfectly tall, finger-like structures standing 
inn a row perpendicular to the lumen.(2) Rather, many vi l l i tend to bend in different directions 
andd to vary in their structure from slender, index finger-like structures to plumper, thumblike 
structuress with corrugated edges. Furthermore, not all v i l l i are cylindrical with circular cross 
sections;; many are normally leaf shaped, wi th elliptical cross sections. 

Thee mucosa of the normal small intestine is designed so that a maximum absorptive 
surfacee is presented to the intraluminal intestinal contents. The submucosa of the elongated, 
hol loww small bowel is thrown up into numerous spiral or circular folds, the plicae circularc-s, 
whichh increase the surface area by a factor of two to three. The mucosal surface itself is studied 
wi thh numerous epithelial-l ined vi l l i which are approximately 0.5-1.0 mm in height and which 
havee been estimated to increase the absorptive surface eightfold(2). The vi l l i are normally 
ridgee or leaf shaped in the human proximal duodenum, leaf or finger shaped in the distal 
 duodenum and proximal jejunum, and finger shaped in the distal jejunum and ileum. Three 

celll types, the absorptive, the mucous-secreting goblet, and the enterochromaffin cells form 
thee single layer of columnar epitheliu[*nyji ich covers the villi.(9) 

Theree is an assumption that Asian (including Indonesian) people have a shorter and smaller 
staturee than Caucasian (American or European). We have norma! data about the Caucasian 
smalll bowel's histologic appearance from the l i terature, but we have no data about the 
Indonesiann small bowel's histologic appearances. The aim of this study is to examine the 
normall appearances of Indonesian small bowel. With this study we can differentiate between 
pathologicc abnormalities and normal appearances. 

MATERIAL SS AND METHODS 
AA descriptive-analytic study was done on functional dyspeptic patients with no endoscopical 

abnormalities.. The study was done at the division of gastroenterology, Department of Internal 
Medicinee Faculty of Medicine, University of Indonesia/Cipto Mangunkusumo hospital Jakarta 
Indonesiaa in 1998-1999, Upper and lower gastrointestinal endoscopy examinations were done 
inn patients with functional dyspepsia. The patients were included in this study if the endoscopical 
andd histological appearances of small bowel, stomach and colon were wi th in normal l imits. 
Upperr GI endoscopy was done with Olympus PCF10 colonoscopy which can reach the proximal 
jejunum.. The correct location of the tip of the endoscope (reaching the proximal jejunum) was 
confirmedd wi th fluoroscopy. Gastro-duodeno-jejunum and terminal i leum were regarded as 
endoscopicallyy normal if there was no hyperemia, no erosion, no ulcer, no tumor and no other 
abnormalitiess were observed. Biopsies were taken from the duodenal bulb (2 specimens), 
descendingg part of duodenum(2 specimens) and proximal jejunum near ligamenrum of Treitz 
(22 specimens). A Olympus CF200 EV1S200 ozonoscope was used for colonoscopy and ileoscopy. 
Biopsiess were taken from the terminal ileum (2 specimens). Histopathological results of the 
biopsiess specimens were read by an Indonesian pathologist and confirmed by a Dutch 
pathologistt in A M C Amsterdam. If there was a disagreement between the two experts, we 
usedd the Dutch pathologist expertise. The height, w id th of the vil lous mucosa and intervil lous 
spacee were measured wi th the measurement on the microscope (micrometer) objective 10 x 
10,, In magni fy ing 1 Ox: 1 U = 10 micron. The Inflammatory cells were examined wi th obyective 
10x400 and 10x100. Haematoxyll in-Eosin was used for the staining. A scoring system for 
inflammatoryy cells (lymphocytes, plasma cells and eosinophils) was used as follows: O(negative), 
+,, ++ +++. + if the histology showed that the distance between 2 cells was larger than the 
diameterr of the cells. ++ if the histology showed that the distance between 2 inflammatory cells 
wass smaller than the diameter of the cells. +++ if the inf lammatory cells were touching each 
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other.. Goblet cell frequency in 100 mm were measured in all specimens. 
Beforee the study, laboratory examinations were performed to exclude organic disease and 

infectivee disorder. 
Thee patients were excluded from the study if they were not cooperative or if there was 

organicc abnormality of the stomach, duodenum,jejunum , ileum and colon. 
Thee data were analyzed with ANOVA or Kruskal-Wallis . 

RESULTS S 
Duringg the one-year study (1998-1999), we found 38 functional dyspeptic patients from 101 

dyspepticc patients, with endoscopically normal small bowel. The characteristics of the patients 
weree as follows (table 1 and figure 1): 

Tabl ee 1. Sex and Age Distributio n of 38 Patient s wit h 
Functiona ll  Dyspepsi a 

Characteristic s s 

Sex:: Male/Female 
Agee group: 
20-29 9 
30-39 9 
40-49 9 
50-59 9 
60-69 9 

Frequenc y y 

17/21 1 

10 0 
9 9 
9 9 
8 8 
2 2 

Percen tt  (%) 

44.7/55.3 3 

26.3 3 
23.7 7 
23.7 7 
21.1 1 
5.3 3 

o>> o> O) o> Ol 

ojj  m *» in <o 
óó ó ó ó o 
NN n v in (O Variabl ee (sex and age) Figuree 1. Sex and age distribution of 

PP 38 patients with functional dyspepsia 

Inn figure 1, we can see the demographic characteristic of patients according to age and sex. 
Fromm 38 cases with an endoscopically normal duodenal bulb (figure 2), there were 37 cases 

withh a normal duodenal bulb histologically (figure 3). Histologic findings is shown in table 2. 
Fromm 38 cases with endoscopically normal duodenum pars descendens, one case was 

histologicallyy found to have many lymphocytes in the epithelium and mucosa (abnormal). 
Thee patient with histologically abnormal duodenal bulb, was the same patient with 
histologicallyy abnormal duodenum pars descendens, abnormal jejunum and abnormal terminal 
ileum.. So, there were 37 cases with histologically normal pars descendens of duodenum. The size of the 
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Figuree 2. Endoscopical appearance of normal 
descendingg part of duodenum 

Figur ee 3. Light micrograph of a 
sectionn of duodenal bulb mucosa by 
perendoscopicc biopsy from a normal 
adultt 10 x 10 (1 unit - 1 micronmeter) 

Tablee 2. Histologica l Appearance s of Norma l Duodena l Bul b 

Mucosall measurement 
Heightt of villi 
Heightt of crypt 
Widthh of villi 
Widthh of intervillous space 
Crypt:Villouss ratio 
Goblett cells number per 100 urn villous 
height t 
Inflammatoryy cells 
Lymphocytee : + 

++ + 
Intraepitheliall lymphocyte: + 

++ + 
Plasmaa cell + 
Eosinophill cell: + 

++ + 
Brunnerr gland: + 

Meann + 
265.000 + 
196.677 + 
96.000 + 
59.144 + 
0.800 + 
2.955 + 

St.Dev v 
81.899 um 
56.011 urn 
27.466 urn 
74.144 urn 
0.26 6 
1.41 1 

Frequencyy (%) 
8/37 7 

29/37 7 
31/37 7 

6/37 7 
37/37 7 

9/37 7 
28/37 7 
34/37 7 

(21.6) ) 
(78.4) ) 
(83.8) ) 
(16.2) ) 
(100) ) 

(24.3) ) 
(75.7) ) 
(91.9) ) 
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mucosaa of the pars descendens of duodenum was larger than the duodenal bulb. H 
istologicall  findings are presented as shown in figure 4 and table 3. 

Fromm 38 cases with endoscopically normal jejunum, histologically there was one same 
casee seen with heavy intraepithelial infiltration of lymphocytes (not normal). This case with 
thee histological abnormality was excluded from further analysis. The size of the jejunal mucosa 
wass larger than the size of the duodenal bulb mucosa (figure 5 and table 4). 

Figur ee 4. Light micrograph of a 
sectionn of duodenum pars descendens 
mucosaa by perendoscopic biopsy 
fromm a normal adult 10 x 40 
(11 unit-2.5 micronmeter) 

Tabl ee 3. Histologica l Appearance s of Norma l Duodenu m Pars Descende i 

Mucosall measurement 
Heightt of villi 
Heightt of crypt 
Widthh of villi 
Widthh of intervillous space 
Crypt:Villouss ratio 
Goblett cells number per 100 mil villous height 

Inflammatoryy cells 

Lymphocytee + 
Intraepitheliall lymphocyte: + 

++ + 
Plasmaa cell + 
Eosinophill cell: + 
Brunnerr gland: + 

Meann + St.Dev 
317.277 + 

218.799 + 

125.766 + 

30.911 + 
0.744 + 
3.800 + 

Frequency y 

37/37 7 
32/37 7 

5/37 7 
36/37 7 
17/37 7 
37/37 7 

99.666 urn 
84.666 urn 

35.888 um 

34.588 um 
0.34 4 
2.01 1 

C,, | 

(100) ) 
(86.5) ) 
(13.5) ) 
(97.3) ) 
(45.9) ) 
(100) ) 

Figuree 5. Light micrograph of a section 
off  jejunal mucosa obtained by 
perendoscopicc biopsy from a normal 
adultt 10 x 40 (1 unit- 2.5 micronmeter) 
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Tabl ee 4. Histologica l Appearance s of Norma l Jejunu m 

Mucosall measurement 
Heightt of villi 
Heightt of crypt 
Widthh of villi 
Widthh of intervillous space 
Crypt:Villouss ratio 
Goblett cells number per 100 u.m 

Inflammatoryy cells 
Lymphocytee + 
Intraepitheliall lymphocyte: + 

++ + 
Plasmaa cell + 
Eosinophill cell: + 

++ + 
Brunnerr gland + 

\tl!ouss height 

Meann + St.Dev 
341.766 + 76.06 urn 
189.411 +58.15 urn 

125.599 + 40.76 um 
24.122 + 11.58 um 

0.577 + 0.23 
4.29++ 1.53 

Frequencyy (%) 
37/377 (100) 
36/377 (97.3) 

1/377 (2.7) 
36/377 97.3) 
16/377 (3.2) 
1/377 (2.7) 
1/377 (2.7) 

Fromm 38 cases wi th endoscopically norma] terminal i leum, histologically there was one 
samee case wi th heavy lymphocyte infi l tration in the epithelium and mucosa (not normal). This 
casecase was not included in this study. The height of the vi l l i of the terminal i leum was 235.41 + 
73.322 mm, which was shorter than the height of the vi l l i of the duodenal bulb (figure 6 and 
tablee 5). 

Thee sex and age did not affect the height of the vi l l i , height of the crypts, vil lous w id th and 
w id thh of intervil lous space of the duodenal bulb (p > 0.05){Table 6). 

Tabl ee 5. Histologica l Appearance s of Norma l Termina l Ileu m 

Mucosall measurement 
Heightt of villi 
Heightt of crypt 
Widthh of villi 
Widthh of intervillous space 
Crypt:Villouss ratio 
Goblett cells number per 100 urn villous height 

Meann + St.Dev 

235.411 + 73.32 um 

186.222 + 64.09 um 

114.599 + 34.20 um 

53.51+25.199 um 
0.888 + 0.54 

14.999 + 4.96 

Inflammatoryy cells 
Lymphocytee + 

++ + 
Intraepitheliall lymphocyte: + 

++ + 
Plasmaa cell 0 

++ + 
Eosinophill cell: 0 

+ + 
++ + 
+++ + 

Brunnerr gland: 0 

Frequency y 
35/37 7 
2/37 7 

35/37 7 
2/37 7 
1/37 7 

36/37 7 
2/37 7 

13/37 7 
21/37 7 

1/37 7 
37/37 7 

(%) ) 
(94.6) ) 

(5.4) ) 
(94.6) ) 

(5.4) ) 
(2.7) ) 

(97.3) ) 
(5.4) ) 

(35.1) ) 
(56.8) ) 
(65.8) ) 
(100) ) 
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Figuree 6. Light micrograph of a 
sectionn of terminal ileum mucosa 
obtainedd by perendoscopic bioposy 
fromm a normal adult 10 x 40 (1 unit-
2.55 micronmeter) 

Tablee 6. The Characteristic s of Patient s and the Vill i of Smal l Bowe l Mucos a 

Characteristics s 

Duodenall bulb: 
Sex:: male 

female e 

Agee group: 20-29 
30-39 9 
40-49 9 
50-59 9 
60-69 9 

Duodenumm pars 
descendens: : 
Sex:: male 

female e 

Agee group: 20-29 
30-39 9 
40-49 9 
50-59 9 
60-69 9 

Jejunum: : 
Sex:: male 

female e 

Agee group: 20-29 
30-39 9 
40-49 9 
50-59 9 
60-69 9 

Terminall ileum: 
Sex:: male 

Female e 

Agee group: 20-29 
30-39 9 
40-49 9 
50-59 9 

60-69 9 

Heigh tt  of vil l i 

24.933 + 5.97 
27.755 + 9.57 
(NS) ) 
37.755 + 6.02 
25.711 + 10.78 
26.400  5.32 
20.666 + 10.69 
30.000 + 0.00 
(NS) ) 

28.355 + 9.20 
33.611 + 9.82 
(NS) ) 
35.377 + 16.54 
30.444 + 8.87 
30.666 + 11.18 
30.00+10.80 0 
30.000 + 0.00 
(NS) ) 

34.466 + 33.94 
33.944 + 8.42 
(NS) ) 
37.122 + 6.28 
34.444 + 10.44 
31.377 + 4.59 
34.855 + 8.57 
30.000 + 0.00 
(NS) ) 

24.755 + 7.87 
22.611 + 6.94 
(NS) ) 
24.000 + 6.26 
24.444 + 8.35 
23.888 + 6.33 
20.622 + 8.84 
27.500 + 9.19 
(NS) ) 

Heigh tt  of 
cryp t t 

18.000 + 4.78 
21.000 + 5.95 
(NS) ) 
26,255 + 4.78 
18.577 + 4.65 
21.000 + 6.51 
20.000 + 8.66 
20.000 + 0.01 
(NS) ) 

22.144 + 10.86 
21.288 + 6.32 
(NS) ) 
25.622 + 4.95 
23.333 + 11.72 
17.555 4 
22.855 + 7.55 
12.000 + 2.82 
(NS) ) 

19.800 2 
18.266 + 5.54 
(NS) ) 
20.255 0 
19.666 7 
16.877 2 
18.855 9 
19.00++ 1.41 
(NS) ) 

200 93 6 
16.855 + 5.07 
(NS) ) 
21.777 4 
16.888 + 6.00 
17.111 3 
20.122 + 6.66 
13.000 + 4.24 
(NS) ) 

Widt hh of vill i 

9.566 7 
9.633 + 2.71 
(NS) ) 
11.000 + 4.00 
9.833 + 2.56 
9.600  1.34 
8.666 1 
6.000 + 0 01 
(NS) ) 

12.855 3 
12.522 + 3.43 
(NS) ) 
10.755 + 2.65 
13.000 9 
14.111 9 
12.577 + 3.40 
12.500 + 0.70 
(NS) ) 

13.800 6 
11.577 + 3.35 
(NS) ) 
12.877 + 3.72 
12.666 4 
12.622 7 
13.144 0 
8.500 + 3.53 
(NS) ) 

10.933 3 
11.855 + 4.29 
(NS) ) 
10.666  1.00 
12.888 4 
11.888 + 1.69 
10.622 + 1.30 
10.000 + 0.00 
(NS) ) 

Intervil lous s 
spac e e 

8.066 + 10.45 
4.055 + 2.27 
(NS) ) 
4.000 1 
3.500 1 
3.600  1.34 
4.33++ 1.52 
9.000 + 0.06 
(NS) ) 

4.211 5 
2.577 + 1.59 
(NS) ) 
3.000 + 2.39 
2.333 0 
4.444 + 5.96 
3.422 + 2.99 
2.000 + 0.00 
(NS) ) 

2.533 8 
2.311 + 1.15 
(NS) ) 
2.000 + 0.92 
2.222  0.66 
2.37++ 1.30 
3.000  1.03 
3.000 + 1.41 
(NS) ) 

5.066  2.86 
5.577 + 2.27 
(NS) ) 
4.222 5 
5.666 9 
7.000 0 
4.255 + 2.65 
6.000 + 2.82 
(NS) ) 

NS=nott significant 
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DISCUSSION N 
Fromm this research we have found 38 cases with normal endoscopic features of the small 

bowell  (duodenum, jejunum and terminal ileum). All patients had both endoscopically and 
histologicallyy normal appearances except one patient, so we have 96.3% normal histological 
picture.. The discrepancy between the endoscopic appearance and the histologic appearance in 
onee patient in this study is in accordance with the literature which stated that only histologic 
examinationn of the biopsy specimen can determine the definite diagnosis. Although mucosal 
appearancess of the small bowel looks normal with endoscopy, we could see some histologically 
pathologicc changes.(6) 

Thiss study also showed that the majority of our patients were women (55.3%), age between 
20-299 years (26.3%). These sex and age characteristics differed depending on different researchers 
orr different places. 

Thee height of the small bowel varied between 235.41  73.32 to 341.76 + 76.06 
micron(u)meter.. The height of the small bowel vill i of Indonesians was different compared 
withh the literature where the data were derived from Caucasians (European/ American) with 
aa height of 500 - 1000 micron(u.)m. This showed that the height of the small bowel vill i in 
Indonesianss was shorter than that found in Caucasians.(1,2,6,7) To my knowledge, there is stil! 
noo data about the normal height of the small bowel vill i in Asian population, so we can not 
comparee these results with the Asian data. 

Thee height of the duodenal bulb vill i and of the terminal ileum were shorter than in the 
descendingg part of duodenum and jejunum. This was in accordance with the literature where 
itt was written that height of vill i in the jejunum are the tallest for the digestion and absorption 
off  food.(5,7) 

Thee shape of the vill i in the duodenum, jejunum and terminal ileum were like fingers/ 
leavess in accordance with the literature. The height of the crypts varied between the duodenal 
bulb,, jejunum and the terminal ileum depending on the place of the research, ethnic groups 
etc.(l,2,6,7,10)) The jejunum villous height in this study was shorter than the western study 
(313-5122 um, mean 413 + 52 urn) but the same as the tropical study(l55-431 um, mean 311 +63 
jim)) (10). This finding is similar with the result of morphology study on the small bowel in 
Britishh Indian and Afro-Caribbean subjects, which showed that both immigrant groups had 
decreasedd villous height(p less than 0.001) and villousxrypt ratios(p less than 0.01) compared 
withh the white group.(l l) The jejunum height of crypt in this study was the same as the 
westernn study (114-231 u.m, means 159 + 29 um) and the tropical study (89-195 um, means 138 
++ 34 Mm) (10).' 

Thee width of the vill i varied some what, in accordance with the literature on Africans, 
Europeanss etc.(l ,2,6,7,10). The width of jejunal vill i in this study was the same as the western 
studyy (109-154 um, mean 130+_34 u.m)and the tropical study (111-219 u.m, mean 153 + 22 um). 

Inn the pars descendens of duodenum, Brunner's glands were found in 100% of the cases 
exactlyy the same as in the literature, where it was stated that the Brunner glands are positively 
presentt in the duodenum. 

Inn the jejunum there were only 2.7%. Brunner's glands, which differred from the literature 
whichh stated that the Brunner glands cannot be found at this level. 

Inn the duodenal bulb and descending part of the duodenum, there were lymphocytes 
infiltrationn in 100% of the cases. 

Inn all small bowel biopsies, there were only mild or moderate intraepithelial lymphocyte 
infiltration. . 

CONCLUSION N 
Histologically,, the mean height of the vill i of the normal smalt bowel was between 235.41 

++ 73.32 to 341.76 + 76.06 urn and the mean height of the crypts of the normal small bowel was 
betweenn 186.22 + 64.09 to 218.79 + 84.66 (am. 
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ABSTRACT T 

Background:: Chronic diarrhea is common in Indonesia. The quality of life of the patients 
su f fe r ingg from chronic diarrhea is frequently impaired. The aim of this study is to unravel the 
causess and ecology of the bowel in patients wi th chronic diarrhea. 

Materialss and Methods: We examined all patients suffering from chronic diarrhea over a 
sixx year period. The patients were examined physically and at the same time laboratory tests 
,, colon enema X-ray and colonoscopy, ileoscopy, upper Gl endoscopy and small bowel X-ray 
weree performed. 

Result:: Most of the 207 patients were male (62.3%), and between 50 and 59 years of age 
(23.2%).. Most of them complained of diarrhea that had lasted >4 -12 weeks (30.9%). The most 
commonn symptom was soft, frequent stools (54.2%). Chronic infective diarrhea was observed 
inn 100 cases (48.3%). Protozoa and Fungal causes were Candida albicans(48.5%),Blastocysts 
hominishominis (6.5%), Entamoeba histolytica (3.6%), and Giardia lamblia (3.6%) etc. Bacterial causes 
weree pathogenic Escherichia co!i (34.8%), Aerobacter aerogenes (3.6%), Mycobacterium 
tuberculosistuberculosis (3.b%), Geotrtchum (1.4%), Shigella sonnei (0.7%), Salmonella paratyphi'(2.9%), 
Frequentt causes of chronic non-infective diarrhea were carbohydrate maldigestion (62.6%), 
colorectall cancer (14.0%.). Crohn's disease (11.2%), ulcerative colitis (9.3%), irritable bowel 
syndromee {8.4%}, colorectal polyp (10.3%). 

Conclusion:: most of the chronic diarrhea cases at our hospitals were caused by infection. 
Thee most frequent bacterial cause of chronic infective diarrhea was pathogenic E.coli. 

Keywords:: Chronic diarrhea, infective, non-infective. 
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PatternPattern of Diseases of Chronic Diarrhea in Indonesian Adults 

INTRODUCTION N 
Chronicc diarrhea is common in Indonesia.(1,2) The quality of life of the patients suffering 

fromm chronic diarrhea is frequently impaired.(1,2,3,4,5) A morbidity study in the Nortli Jakarta 
areaa revealed that the number of patients with chronic diarrhea admitted to the local hospitals 
wass around 1.0 % of all patients with diarrhea.(6) 

Thee causes of chronic diarrhea vary widely. Chronic diarrhea can be caused by (1) disorders 
off  the small or large intestines including infections, inflammatory bowel disease, malignancy, 
irritablee bowel syndrome and malabsorption; (2) disorders of the liver including chronic hepatitis 
andd liver cirrhosis, disorder of the pancreas including chronic pancreatitis and pancreatic tumor; 
(3)) metabolic-endocrine disorders including thyrotoxicosis, diabetes mellirus; (4) drugs including 
laxatives,, alcohol, and (4) hormone producing tumors (Vipoma, Zollinger-Ellison, AY\<S 
others).(3,4,7-19)) The objective of this study is to reveal the etiologies and the ecology of the 
bowell  in patients with a chronic diarrhea problem. 

METHODSS AND MATERIAL S 
Wee examined patients with chronic diarrhea over a six year period — from 1995 until 2000. 

Ourr subjects were patients wrho sought treatment at the outpatient and inpatient clinic in the 
Divisionn of Gastroenterology, Cipto Mangunkusumo Hospital and other private hospitals in 
Jakarta.. The patients were required to go through a physical examination, and laboratory 
examinationss including stools and blood chemistry. Abdominal ultrasonography, barium enema 
X-rayy and colonoscopy, ileoscopy, upper Gl endoscopy, small bowel X-ray and histopathology 
examinationss were also carried out. Chronic diarrhea wras diagnosed if the passage of stool 
wass more than 200g per day or if passage of soft and watery stool was more than 3 times per 
dayy with or without blood or mucous in the stool and it lasted more than 15 days.(l ,2,4,7,16,17,20) 
Diarrheaa was classified as infective i( infection was found to be the cause. The case would be 
classifiedd as non-infective diarrhea if infection was ruled out as being the cause.(l 0,11) Diarrhea 
wass classified as mixed infective and non-infective if we found infective and non-infective 
causess in a particular case of chronic diarrhea. It would be classified as organic diarrhea if an 
anatomical,, bacteriological, parasitic, fungal, hormonal or toxicological cause was established. 
Thee case would be classified as functional diarrhea if no explanation could be found despite 
extensivee investigational,2,7,9). Anemia was positive if the patient had signs of anemia in 
physicall  examination(conjunctiva etc.) and the hemoglobin was less than 12 gr%. Dermatitis 
wass diagnosed if the patient had skin abnormality on physical examination. Dehydration was 
diagnosedd if the patient had a tow turgor of the skin on physical examination. Feverish 
temperaturee was defined if the temperature of the patient was above 37.2 " Celsius. The 
nutritionall  status was divided as normal-overweight and underweight or malnutrition. 
Underweightt was defined if the body weight of the patient was less than 90% of the ideal body 
weight.. Candida would be considered as the cause of chronic diarrhea if stool direct examination 
forr Candida (hyphae/spore) turned out to be positive or if a large amount of Candidal growth 
wass discovered in the stool culture (++or+++or more than 10 colonies in culture or more than 
10.0000 colonies in 1 gram of stool) or if there were characteristic multiple white patches of the 
bowell  on colonoscopy/ileoscopy examination.(21,22) The Criteria: + if there were only a few 
coloniess ,less than 10 colonies, on stool culture. ++ if there were a lot of Candida colonies on 
stooll  culture, more than 10 colonies. +++ if we could found Candida on direct stool examination 
withh a microscope or there were too many Candida colonies on stool culture, difficul t counting 
duee to too much Candida colonies. Candida were thought to be only intestinal commensal if 
Candidaa in stool culture found was only + and there was no improvement after anticandida 
therapy.. Negative infection of Candida if we found no Candida in direct examination or found 
onlyy a few colonies of candida( less than 10 colonies or less than 10.000 colonies in 1 gram of 
stool)) in culture examination. Blastocystis hominis would be considered as the cause if we 
foundd a large amount of Blastocystis in direct examination of the stool (-*-+or+++) and no other 
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causess were found.{23,24) Carbohydrate maldigestion was considered if we found abundant 
amylumm or undigested carbohydrate(++ or+++) in the stool. Fat maldigestion was considered 
iff  abundant fat(++ or +++) was found in the stool bv qualitative examination with Sudan 
staining.. Patients who did not co-operate were excluded from the study. Due to lack of facilities 
inn this study, we did not examine the viral causes of diarrhea. 

RESULTS S 
Inn this period, 207 patients were examined. The majority of them were male (62.3%), 

betweenn 50 to 59 years of age (23.2%). Most of the subjects were complaining of diarrhea that 
hadd lasted >4 -12 weeks (Table 1). 

Thee most common stool form was soft and frequent stool (54.2%) (see Table 2 ). 

Tablee 1. Characteristic s of 207 Patient s wit h Chroni c Diarrhe a 

Characteristic ss Male/Femal e Frequenc y % 
Sex x 

Age(years) ) 

Typess of Occupation 

Educationall Level 

Diarrheall length(weeks) 

Nutritionall status 
Anemia a 
Dermatitis s 
Dehydration n 
Temperature e 

70-- 79 
60-- 69 
50-- 59 
40-- 49 
30-- 39 
20-- 29 
12-- 19 
Unemployed d 
Privatee worker 
Civill officer 
Labourer r 
University/Academy y 
Seniorr high school 
Juniorr high school 
Elementary y 
>244 - 48 
>12-24 4 
> 4 - 1 2 2 
3 - 4 4 
Underweight t 

Feverish h 

129/78 8 

8 8 
21 1 
48 8 
37 7 
40 0 
47 7 

6 6 
83 3 
45 5 
41 1 
21 1 
46 6 
93 3 
24 4 
37 7 
38 8 
30 0 
64 4 
50 0 

52/207 7 
52/207 7 
4/207 7 
9/207 7 
8/207 7 

62.3/37.7 7 

3.9 9 
10.1 1 
23.2 2 
17.9 9 
19.3 3 
22.7 7 

2.9 9 
40.1 1 
21.7 7 
19.8 8 
10.1 1 
22.2 2 
44.9 9 
11.6 6 
17.9 9 
18.4 4 
14.5 5 
30.9 9 
24.2 2 
25.1 1 
25.1 1 

1.9 9 
4.3 3 
3.9 9 

Tablee 2. Stoo l form s of 207 Patient s wit h Chroni c Diarrhe a 

Stoo ll  form s 

Wateryy (Choleriform) 
Steatorrhea/Greasyy diarrhea 
Bloodyy diarrhea 
Mucoidd diarrhea 
Softt and frequent stool 

Frequenc y y 

16 6 
3 3 

53 3 
23 3 

112 2 

% % 

7.7 7 
1.4 4 

25.6 6 
11.1 1 
54.2 2 
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Physicall  examination showed anemia, feverish and dehydration. 
Fromm the 207 patients, 100 (48.3%) had chronic infective diarrhea, 69 (33.3%) had chronic 

non-infectivee diarrhea, and 38(18.4%) had mixed chronic infective-non-infective diarrhea(see 
tablee 3). 

Thee protozoa, fungal and helminths infections can be seen in figure 1 and 2. The bacterial 
infectionss can be seen in tables 4, 5, and 6. 

Basedd on the results of the stool analyses we found 82.1% of carbohydrate maldigestion, 
7.4%% of fat maldigestion, and 10.5% of combination carbohydrate-fat maldigestion . 

Tablee 3. Etiologie s of 207 Patient s wit h Chroni c Diarrhe a 

Patter nn of Chroni c Diarrhe a Frequenc y Percent(% ) 95%Confidenc e 
Interva ll  (CI) 

Chronicc Infective 
Mixedd chronic infective and 
non-infective e 
Chronicc non-infective 
Total l 

100 0 
38 8 

69 9 
207 7 

48.3 3 
18.4 4 

33.3 3 
100 0 

41.49-55.11 1 
13.12-23.68 8 

26.88-39.72 2 

Figur ee 1. Blastocystis hominis in stool 
examination n 

Figuree 2. Entamoeba histolytica in 
stooll  examination 
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Tablee 4. (Potential ) Pathogeni c Microorganism s foun d in 138 Patient s 
wit hh Chroni c Infectiv e Diarrhe a 

Cause ss Frequenc y Percen t 

CandidaCandida albicans 
BlastocystsBlastocysts hominis 
GiardiaGiardia lamblia 
EntamoebaEntamoeba histolytica 
AscarisAscaris lumbricoides 
TrichurisTrichuris trichiura 
EntamoebaEntamoeba Coli 
PathogenicPathogenic E. Coli 
AerobacterAerobacter aerogenes 
MycobacteriumMycobacterium tuberculosis 
Geothchum Geothchum 
ShigellaShigella sonnei 
SalmonellaSalmonella paratyphi 
KlebsiellaKlebsiella ozaena 
KlebsiellaKlebsiella oxytoca 
KlebsiellaKlebsiella pneumonia 
AlcaligenesAlcaligenes dispar 
PseudomonasPseudomonas spp 
YersiniaYersinia enterocolytica 
ClostridiumClostridium perfhngens 
ShigellaShigella flexneri 

(total=138 ) ) 

67 7 
9 9 
5 5 
5 5 
5 5 
5 5 
1 1 

48 8 
5 5 
5 5 
2 2 
1 1 
4 4 
3 3 
5 5 
4 4 
4 4 
1 1 
1 1 
1 1 
1 1 

(%) ) 
48.5 5 

6.5 5 
3.6 6 
3.6 6 
3.6 6 
3.6 6 
0.7 7 

34.8 8 
3.6 6 
3.6 6 
1.4 4 
0.7 7 
2 9 9 
2 2 2 
3.6 6 
2.9 9 
2.9 9 
0.7 7 
0.7 7 
0.7 7 
0.7 7 

Note:: 1 patient(case) may have 1 or more etiologies 

Tablee 5. Etiologie s in 107 Patient s wit h Chroni c Non-infectiv e Diarrhe a 

Cause s s 

Crohn'ss disease 
Ulcerativee Colitis 
Eosinophylicc duodeno-jejuno- ileo-colitis 
Lymphocyticc colitis 
Jejunall villous atrophy due to Celiac 
disease e 
Radiationn colitis 
NSAIDD Enteropathy 
Hyperthyroidisn/thyrotoxicosis s 
Prostigminn therapy 
Foodd allergy 
Amyloidosis s 
Irritablee bowel syndrome(IBS) 
Colo-rectall Diverticulosis 
Colo-rectall polyp 
Colorectall carcinoma/carcinotd 
Lymphoma a 
Jejunall carcinoma 
Carbohydratee maldigestion 
Fatt maldigestion 
Carbohydrate-Fatt maldigestion 
Portall hypertensive enteropathy 
Lactosee intolerance 
Unknown n 

Frequenc y y 
(total=107 ) ) 

12 2 
10 0 

1 1 
1 1 
3 3 

5 5 
2 2 
4 4 
1 1 
1 1 
1 1 
9 9 
6 6 

11 1 
15 5 
3 3 
1 1 

67 7 
4 4 
6 6 
7 7 
5 5 
5 5 

Perce e 

11.2 2 
9.3 3 
0.9 9 
0.9 9 
2.8 8 

4.7 7 
1.9 9 
3.7 7 
0.9 9 
0.9 9 
0.9 9 
8.4 4 
5.6 6 

10.3 3 
14.0 0 
2.8 8 
0.9 9 

62.6 6 
3.7 7 
5.6 6 
6.5 5 
4.7 7 
4.7 7 

Note:: 1 patient(case) may have 1 or more etiologies 
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Tablee 6. Concomitan t Diseases in Chroni c Diarrhe a 

Concomitan tt  Disease s 

Diabetess Mellitus 
Chronicc Pancreatitis/Calcified Pancreas 
Liverr cirrhosis + portal hypertension 
Malnutrition n 
Lungg /lymphadenitisTuberculosa 
AIDS/HIVV + Drug abuse 
Alcoholism m 
Cervixx carcinoma 
Chronicc antibiotic treatment 
Lungg cancer 
Myastheniaa gravis 

Frequenc y y 
{tot aa 1=207) 

18 8 
5 5 
7 7 
1 1 
7 7 
1 1 
1 1 
5 5 
2 2 
1 1 
1 1 

Percen tt  (%) 

8.7 7 
2.4 4 
3.4 4 
0.5 5 
3.4 4 
0.5 5 
0.5 5 
2.4 4 
0.9 9 
0.5 5 
0.5 5 

Resultss of colon X-ray and colonoscopy examinations showed that 2.8% of the patients had 
colonn diverticulosis, 35.3% inflammation of the colon (suspected of infective colitis), 4.3% colon 
tuberculosis,, 2.4% amoebic colitis, 8.2% colorectal carcinoma, 5.8% Crohn's disease, 6.8% 
ulcerativee colitis, 2.4% radiation colitis, 5.3% colorectal polyp, while 31.9% had a normal colon 
(seee Table 7). 

Histopathologicc examination of colon biopsy indicated that 47.7% of the patients had infective 
colitis,, 4.2% had tuberculosis colitis, 1.0% had amoebic colitis, 6.4% had Crohn's disease, 3.7% 
hadd ulcerative colitis, 2.6% had radiation colitis, 0.4% had lymphocytic/microscopic colitis, 
0.4%% had eosinophilic colitis, 4.2% had colonic polyp or benign tumor, 7.4% had colonic cancer 
(adenocarcinoma,, lymphoma) and 22.0% were normal. It should be in mind that in one patient 
theree may be one or more abnormalities or causes including the histopathologic abnormalities. 

Duodeno-jejuno-ileoscopyy and histopathological examinations revealed that 36 (17.4%) 
patientss had ileitis suspected due to non-tuberculosis infections, 3 (1.4%) had tuberculosis of 
thee terminal ileum, 3 (1.4%) had villous atrophy of the jejunal mucosa due to Coeliac Sprue, 3 
(1.4%)) had villous atrophy of the jejunal mucosa due to Giardiasis, 4 (1.9%) had Crohn's 
disease,, 1 (0.5%) had Eosinophilic duodeno-jejunoileitis, 1 (0.5%) had lymphoma of the terminal 
ileumm and the rest of the patients had a normal small bowel. 

Ultrasonographyy examination was compatible with liver cirrhosis in 18%, nonspecific 
hepatomegalyy in 14.3%, chronic hepatitis in 10.7%, gallbladder stone in 7.2%, and calcified 
pancreass in 3.6%. 

Tablee 7. Result s of Colon X-ray and Colonoscop y 
Resul t t 

Diverticulosis s 
(Infective?)) Colitis 
Colonicc Tuberculosis 
Amoebicc Colitis 
Ulcerativee Colitis 
Colorectall Carcinoma 
Crohn's'Disease e 
Radiationn Colitis 
Colorectall Polyp 
Normall Colon 

Frequenc yy (totah=207 ) 

6 6 
73 3 

9 9 
5 5 

14 4 
17 7 
12 2 
5 5 

11 1 
66 6 

% % 
2.8 8 

35.3 3 
4.3 3 
2.4 4 
6.8 8 
8.2 2 
5.8 8 
2.4 4 
5.3 3 

31.9 9 

Note:: 1 patient(case) may have 1 or more abnormalities 
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Figuree 3. Colonoscopic appearance of Tuberculosis of 
thee ileocaecal area 

DISCUSSION N 
Theree are various definitions of chronic diarrhea, but in this study we specifically defined 

itt as a case of chronic diarrhea if it lasted more than 15 days. As noted above, in our study the 
largestt group (30.9%) had suffered diarrhea for longer than 4 to 12 weeks. 

Ass Indonesia is still a developing country, the majority of the people still belong to the 
middlee and low socio-economic classes. For this group of people, hygienic and sanitary aspects 
weree still ven' poorly understood and maintained. This was particularly true in the rural areas 
(villages)) as well as in the slum areas of the big cities. This has led to the widespread prevalence 
off  infectious problems causing chronic diarrhea.(2) As this study has demonstrated, the most 
frequentt cause of chronic diarrhea cases treated in our hospital was enteral infection (48.3%). 

AA high percentage (40.1%) of the patients were unemployed, and this factor contributed to 
poorr sanitation and hygiene. 

Thee most frequent character of the diarrhea was soft and frequent stool (54.2%), but this 
informationn did not provide much help in establishing our diagnosis. A better method would 
bee to classify the diarrheaa cases into osmotic, secretoric and other forms, however this was not 
donee in this study due to lack of facilities for stool examination etc. 

Wee also observed some disorders related to chronic diarrhea, such as malnutrition, fever, 
anemiaa and dermatitis. Stool examinations revealed that parasitic and pathogenic bacterial 
infectionn were verv common (Candida albican*, Blastocysts hominis, Pathogenic E.coli, 
SalmonellaSalmonella paratyphi, etc). This result was consistent with other prior studies.(1,2,9,21,22,23) 
Otherr studies found pathogenic E.coli infection in diarrhea between 22.97 - 29.80%. (25,26) 
Somee studies found parasites in diarrhea such as Schistosoma mansoni, Ancy lost oma duodenale, 
StrongyloidesStrongyloides stercoralis, Ascaris lumbricoides, Giardia duodenalis, Entamoeba histolytica, 
TrichurisTrichuris trickiura etc.(27,28,29,30) We feel that stool examination is the first test that should 
bee conducted in the work up of a case of chronic diarrhea in order to enable us to give the 
properr treatment as early as possible. Besides that, stool examination is not expensive and 
easyy to perform. However, it is also important to keep in mind that there are usually several 
abnormalitiess and etiologies in patients with chronic diarrhea. In this study we found combined 
etiologies,, such as Candidiasis-Pathogenic E.coli infections , Entamoeba histolytica infection 
pluss Colorectal Cancer, Colonic Tuberculosis-Pathogenic E.coli-S.paratyphi infection plus 
carbohydratee maldigestion etc. This has reinforced our belief that, when dealing with chronic 
diarrheaa cases, a through examination is always indicated. 

Inn infective and non-infective chronic diarrhea cases, we found carbohydrate or tat 
maldigestionn or combination carbohvdrate-fat maldigestion. From this study, however, there 
wass no correlation (p > 0.05) between the type of maldigestion and the type (infective or non-
infective)) of chronic diarrhea. 
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Thee causes of chronic, non-infective diarrhea also varied. The frequent causes were 
Carbohydratee maldigestion. Colorectal cancer, Crohn's disease, Ulcerative colitis, and Irritable 
bowell  syndrome. Other causes were portal hypertensive enteropathy, small bowel villous 
atrophyy due to Coeliac sprue, NSAID enteropathy and unknown. Further indepth studies 
havee to be conducted to learn more about the unknown, portal hypertensive enteropathy, 
NSAIDD enteropathy, villous atrophy due to Coeliac sprue and carbohydrate/fat maldigestion 
causess of chronic diarrhea.(8,9) 

Inn this study we observed that a high percentage of those diarrhea was caused by Candida 
albicans.albicans. This might be due to the unlimited use of antibiotics by the people without proper 
knowledgee of the right indication and dosage. In Indonesia, antibiotics can be bought easily 
fromm the black market without prescription. 

Thiss study also showed that the incidence of Crohn's disease and ulcerative colitis were still 
loww in Indonesia compared with that in Western countries. 

CONCLUSION N 
Mostt of the chronic diarrhea cases at Cipto Mangunkusumo Hospital and other hospitals 

weree caused by infection. Furthermore, the most frequent bacterial cause of chronic, infective 
diarrheaa was enteropathogenic E.coli. 
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ABSTRACT T 

Background:: Abnormality or disease of the small intestine may cause chronic diarrhea. 
Thee tests required to investigate the abnormality of the small intestine are difficul t and 
expensive.. In this study we studied the small intestine in chronic diarrhea cases, to discover any 
abnormality. . 

Materiall  and Method: Chronic diarrhea patients presenting from 1996 to 2000(5 years) at 
Ciptoo Mangunkusumo hospital were included in the study-Patients were excluded if unable to 
co-operate.. All of the patients were given blood and stool tests in addition to colonoscopy, 
ileoscopyy and duodeno-jejunoscopy with biopsy. 

Result:: Small intestinal examination could only be performed on 78 patients with chronic 
diarrhea.. The most frequent characteristic were: aged 30-39 or 50-59 years (25.6% of all cases in 
thee study), male(57.7%), non-bloody non steatorrhoeic type of diarrhea(74.4%), and 4 to 4K 
weekss duration of diarrhea (68.0%). Small intestine abnormalities were endoscopically and/or 
histopathologicallvv found in 65 cases(82.6%), while the rest of the patients were found to have 
normall  small intestine. The abnormalities were found to be infective non-tuberculosis ileitis(in 
200 patients, or 26% of all cases), Infective non-tuberculosis duodenitis (20, or 26%), non-infective 
jejunitis(14,, or 18.2%), villous atrophy of the jejunum (3, or 3.9%), lymphoid nodular/follicle 
hyperplasiaa of the terminal ileum (12, or 15.6%) etc. Large intestinal abnormalities were found 
inn 67 or 85.7 % of the chronic diarrhea cases. 

Conclusion:: The frequent small intestinal abnormalities were infective ileitis, duodenitis 
andd lymphoid nodular/follicle hyperplasia of the terminal ileum. The small intestinal 
abnormalitiess were found less than the large intestinal abnormalities. 

Keyword:: Small intestine, chronic diarrhea, histopathology, lymphoid follicle hyperplasia 
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INTRODUCTION N 
Anyy abnormality or disease of the small intestine may cause chronic diarrhea.(1,2,3) Chronic 

diarrheaa is very commonlv found in Indonesia. (4,5,6,7) The tests required to investigate any 
abnormalityy of the small intestine are difficult and expensive.(8,9,10) The causes of chronic 
diarrheaa in the small intestine can be divided as infective and non-infective or functional and 
organic.(8,9,10)) In developing countries the most frequent cause of chronic diarrhea is 
infection.(5,10,11,12,13)) The bacterial causes of infective diarrhea are pathogenic F.coli, Shigella 
spp.spp. Salmonella spp, Yersinia spp, Clostridia spp, Mycobacterium tuberculosis. Parasitic causes 
off  infective diarrhea are Ciardia lamblia, Cryptosporidium parvum, Jsospora belli, 
Microsporidia,, Strongyloidesstercoralis. Fungal cause of infective diarrhea are Candida albicans 
&&  histoplasmosis,(3) The non-infective causes of chronic diarrhea in the small bowel are ischemic 
enteritis,, Crohn's disease, NSAID enteropathy, radiation enteropathy, eosinophilic enteritis, 
irritablee bowel syndrome (IBS).(3) 

Thee objective of this study was to describe the abnormalities of the small bowel and the 
(potential)) causes of chronic infective and non-infective diarrhea in Indonesia. 

MATERIAL SS AND METHODS: 
Wee examined all chronic infective and non infective diarrhea patients between 1996 and 

20000 who underwent small bowel tests(both endoscopic and histopathological). The patients 
includedd in this studv were from the Department of Internal Medicine Division of 
Gastroenterologv,, Cipto Mangunkusumo Hospital Jakarta, Indonesia. Each of the patients 
receivedd physical examination, stool tests, a peripheral blood test, a liver function test, a 
pancreaticc test (serum amylase-lipase), if necessary a thyroid function test. We excluded patients 
whoo were unable to co-operate. Gastroduodenojejunoscopy and ileocolonoscopy were 
performedd on each case. If deemed necessary, a small bowel x-ray with double contrast was 
alsoo performed to determine any small bowel disorder. The economical status was classified 
intoo good-average and bad class according to the history of the patients wellfare and ability to 
buyy food/medicine etc. 

Wee took 2 biopsy specimens from the duodenal bulb, 2 specimens from the pars descendens 
duodenum,, 2 specimens from the jejunum near the ligamentum Treitz, 2 specimens from the 
terminall  ileum and 4 specimens from the colon for histopathological tests. We used a small 
calibree pediatric colonoscope —an Olympus PCF-10 for the gastroduodenojejunoscopy. We 
usedd an Olympus CF-200 for the ileo-colonoscopy. The specimens were processed and examined 
inn the Department of Pathology Anatomy University of Indonesia and the results were later 
checkedd at the Academic Medical Centrum, University of Amsterdam. The histopathological 
specimenss were stained with Haematoxyllin-Eosin. 

Chronicc diarrhea was diagnosed if the passage of stool was more than 200g per day or if 
passagee of soft and watery stool was more than 3 times per day with or without blood or 
mucouss in the stool and it lasted more than 15 days.(4,6,14,l 5,16/17,18) Diarrhea was diagnosed 
ass infective if a (potential) pathogenic microorganism was isolated. The case would be diagnosed 
ass non-infective diarrhea if such microorganisms were not observed.(19,20) Candida would be 
consideredd as a possible cause of chronic diarrhea if stool direct examination for Candida 
(hyphae/spore)) turned out to be positive or if a large amount of Candidal growth was discovered 
inn the stool culture (++ or +++ or more than 10 colonies in culture or more than 10.000 colonies 
inn 1 gram of stool) or if characteristic candidiasis was seen on colonoscopy/ileoscopy 
examination.(21,22)) The Criteria: + if there were only a few colonies ,less than 10 colonies, on 
stooll  culture. ++ if there were a lot of Candida colonics on stool's culture, more than 10 colonies. 
++++ if we could find Candida on direct stool examination with microscope or there were too 
manyy Candida colonies on stool culture, difficult counting due to too much Candida colonies. 
Candidaa were thought to be only intestinal commensal if Candida in stool culture was found 
onlyy + and there was no improvement after anticandida therapy. Negative infection of Candida 
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iii we found n o e n d i d a in direct examination or found onlv a lew colonies of candidal less than 
100 colonies or les.-* than 10.001) colonies in 1 gram of stool) in culture examination. Bhstoc\^ti> 
hivninishivninis would be considered as a possible cause if we found a large amount of Blastocysts in 
directt examination of the stool (++ or+++)and no other causes were found.(23,24) Carbohvd rate 
maldigestionn was considered if we found abundant amylum or undigested carbohydrate in 
thee stool. Fat maldigestion was considered if abundant fat was found in the stool bv qualitative 
examinationn with Sudan staining. 

Thee data were analyzed wi th chi-square or fisher test 

RESULTS S 
Wee have perlormed small intestinal examinations (duodeno-jejunoscopv and ileoscopy) 

ov\ov\ 78 patients dur ing a five-year period (19% - 2000). The most frequent characteristics of the 
patientss were of the 30-39 or 50-59 years old (25.6%), were male patients (57.7%), most had a 
goodd socioeconnmical status(98.7%), and the)' had non-bloodv non steatorrhoeic type ot 
diarrheaa (74.4";,), w i th a durat ion of diarrhea >4 - 48 weeks (68.0%)(table 1). There were no 
significantt differences on the characteristics between the infective diarrhea and non-infective 
diarrheaa (p>0.05). 

Thee laboratory results of the patients can be seen in table 2. There were no significant 
differencess on the laboratory results between the infective diarrhea and non-infective diarrhea 
(p>0.05). . 

Throughh endoscopic and / or histopathological examinations, small intestine abnormalities 
weree found in 83.3% of all cases, and the rest of the patients were found to have normal small 
intestiness (see table 4, figure 1 and 2), Large intestinal abnormalities were found in 67 or 85.7 % 
off the chronic diarrhea cases (table 5). 

Tablee 1. The Characteristic s of the Chroni c Diarrhe a Patient s 

Characteristic ss Total patient s 
frequenc yy  (%) 

Agee group: 
10 -19 9 
2 0 - 2 9 9 
3 0 - 3 9 9 
4 0 - 4 9 9 
5 0 - 5 9 9 
6 0 - 6 9 9 
7 0 - 7 9 9 

Sex:: Male/Female 
Economicall status: 

Good-average e 
Bad d 

Stooll form of diarrhea: 
Bloody y 
Steatorrhea a 
Non-bloodyy non-steatorrhea 

Frequencyy of diarrhea per day: 
4-100 x 
>> 10x 

Durationn of diarhea(weeks): 
3-4 4 
>4-43 3 
>48 8 

2(2.6 6 
16(20.5 5 
20(25.6 6 
8(10.3 3 

20(25.6 6 
10(12.8 8 

2(2.6 6 

45/33(57.7/42.2 2 

77(98.7 7 
1(1,3 3 

18(23.1 1 
2(2.6 6 

58(74.4 4 

75(96.2 2 
3(3.8 8 

15(19.2 2 
53(68.0 0 
10(12.8) ) 
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Tablee 2. Laborator y Result s 

Laboratoryy Examinations 

Hemoglobinn (g%): 
<< 12 
>> 12 

Albuminn (g/dl): 
<3.5 5 
>3.5 5 

Leukocyte(/rnm3): : 
<5000 0 
5000-10000 0 
>10000 0 

Stooll leukocyte(/field): 
0 0 
>> 1 

Stooll erythrocyte (/field): 
0 0 
>> 1 

Maldigestion(stooll exam,): 
-- Negative 
-- Carbohydrate 
-Fat t 
-- Carbohydrate and fat 

Infectiv e e 
(frequency) ) 

9 9 
27 7 

3 3 
16 6 

5 5 
22 2 

7 7 

12 2 
20 0 

20 0 
13 3 

21 1 
26 6 

1 1 
4 4 

Non-Infectiv e e 
(frequency) ) 

3 3 
12 2 

2 2 
4 4 

2 2 
11 1 
1 1 

4 4 
4 4 

6 6 
2 2 

12 2 
7 7 
0 0 
1 1 

P--
value value 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

Tota ll  patient s 
frequenc yy  (%) 

12/51(24) ) 
39/51(76) ) 

5/25(20) ) 
20/25(80) ) 

7/47(14.7) ) 
32/47(68.3) ) 
8/47(17,0) ) 

16/40(40) ) 
24/40(60) ) 

26/41(63.4) ) 
15/41(36.6) ) 

33/72(45.8) ) 
33/72(45.8) ) 

1/72(1.4) ) 
5/72(6.9) ) 

Note:: NS=not significant 

Tablee 3. Stoo l Examinatio n on Bacteria , Parasit e and Fungu s in 
Patient ss wit h Infectiv e Diarrhe a 

Stoo ll  Examinatio n 

Bacteriall culture: 
AlcaligenesAlcaligenes dispar 
ClostridiumClostridium perfringens 
Pathogenicc E.Coli 
SalmonellaSalmonella paratyphi 
KlebsiellaKlebsiella ozaenae 
KlebsiellaKlebsiella pneumonia 
KlebsiellaKlebsiella oxytoca 
EnterobacterEnterobacter aerogenes 
ShigellaShigella flexneri 
AerobacterAerobacter aerogenes 
Tuberculosis s 
Negative/normall flora 
Parasite: : 
BlastocystsBlastocysts hominis 
GiardiaGiardia lamblia 
CandidaCandida albicans 
EntamoebaEntamoeba histolytica 
AnkylostomaAnkylostoma duodenale 
TrichurisTrichuris trichiura 

Frequenc y y 

3 3 
1 1 

17 7 
2 2 
3 3 
3 3 
4 4 
2 2 
1 1 
1 1 
1 1 

34 4 

1 1 
1 1 

26 6 
1 1 
1 1 
4 4 

Percen t t 

3.9 9 
1.3 3 

22.1 1 
2.6 6 
3.9 9 
3.9 9 
5.2 2 
2.6 6 
1.3 3 
1.3 3 
1.3 3 

44.2 2 

2.9 9 
2.9 9 

76.4 4 
2.9 9 
2.9 9 
5.9 9 

Note:: 1 patient could have one or more pathogens 
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Tablee 4. Resul t of Endoscopi c and Histopathologi c Examination s of the Smal l 
Intestin ee in 78 Patient s wit h Chroni c Diarrhe a 

Result s s Frequenc yy Percentag e 

Smalll intestinal abnormalities: 
Yes s 
No o 

Duodenum: : 
Infectivee non TBC duodenitis 
Non-infectivee duodenitis 
Duodenitiss + villous atrophy + giardiasis 
Duodenitiss + lymphoid follicle hyperplasia 
Normal l 

Jejunum: : 
Villouss atrophy due to Celiac disease 
Villouss atrophy due to Giardiasis 
Infectivee jejunitis 
Non-infectivee jejunitis 
Infectivee jejunitis + Lymphoidd follicle hyperplasia 
Non-infectivee jejunitis + Lymphoidd follicle hyperplasia 
Normal l 

Ileum: : 
TBC C 
Infective(nonTBC)) ileitis 
Crohn'ss disease 
Non-infectivee ileitis 
Lymphoidd follicle hyperplasia 
Infective(nonTBC)) ileitis + Lymphoid follicle hyperplasia 
Non-infectivee ileitis + Lymphoidd follicle hyperplasia 
Normal l 

65 5 
13 3 

10 0 
20 0 
2 2 
2 2 
44 4 

1 1 
2 2 
9 9 
14 4 
1 1 
1 1 

50 0 

6 6 
20 0 
4 4 
5 5 
1 1 
8 8 
3 3 
30 0 

83.3 3 
16.7 7 

13.0 0 

26.0 0 
2.6 6 
2.6 6 

56.4 4 

1.3 3 
2.6 6 
11.7 7 

18.2 2 

1.3 3 
1.3 3 

65.0 0 

7.8 8 
26.0 0 

5.2 2 
6.5 5 
1.3 3 

10.4 4 

3.9 9 
39.0 0 

Figuree 1. Endoscopic appearance of' jejunitis in chronic 
infectivee diarrhea 

Figuree 2. Endoscopic appearance of the terminal ileum in 
Crohn'ss disease 
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Tablee 5. Resul t of Endoscopi c and Histopathologi c Examination s of 
thee Colo n in 78 Patient s wit h Chroni c Diarrhe a 

Result s s 

Infectivee non TBC 
Infectivee + Lymphoid follicle hyperplasia 
TBCC caecum 
Trichuriasis s 
Ulcerativee colitis 
Crohn'ss disease 
Nonn infective colitis 
Malignantt lymphoma 
Polyp p 
Normal l 

Frequenc y y 

44 4 
3 3 
4 4 
1 1 
4 4 
4 4 
4 4 
1 1 
2 2 

11 1 

Percentag e e 

56.4 4 
3.9 9 
5.2 2 
1.0 0 
5.2 2 
5.2 2 
5.2 2 
1.3 3 
2.6 6 

14.3 3 

Inn the duodenal bulb, the characteristic nf pa tients{age, sex and durat ion of diarrhea) were 
nott correlated wi th the endoscopic abnormalities (p>[).05,not significant). In the jejunum and 
terminall i leum, the age was correlated wi th the endoscopic abnormalities (p<0.05), but the sex 
andd duration were not correlated with the endoscopic abnormalites (p>0.05,not significant)(See 
tablee 6,7,8). 

Tablee 6. The Characteristi c of Patient s and Endoscopi c Duodena l Abnormalitie s 

Characteristic ss Duodena l abnormalitie s Norma l p-valu e 

Age::  ~ ~ ~ 
13-299 1 1 NS 
20-299 4 12 
30-399 1 19 
40-499 0 8 
50-599 3 17 
60-699 2 8 
70-799 0 2 

Sex::  Male 7 38 NS 
Femalee 4 29 

Duratio nn of diarrhea : 
3 - 44 weeks 3 12 NS 
>> 4 - 48 weeks 8 45 
>488 weeks 0 10 
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Tablee 7. The characteristi c of patient s and endoscopi c jejuna l 
abnormalitie s s 

Characteristic s s 

Age: : 
13-19 9 
20-29 9 
30-39 9 
40-49 9 
50-59 9 
60-69 9 
70-79 9 

Sex:: Male 
Female e 

Durationn of diarrhea: 
3 - 44 weeks 
>> 4 - 48 weeks 
>> 48 weeks 

Jejuna ll  abnormalitie s Norma l p-valu e 

0.020 0 1 1 
1 1 
1 1 
0 0 
0 0 
1 1 
1 1 
2 2 
1 1 

1 1 
2 2 
0 0 

1 1 
15 5 
19 9 
8 8 

20 0 
10 0 

1 1 
43 3 
32 2 

14 4 
51 1 
10 0 

NS S 

NS S 

Tablee 8. The Characteristi c of Patient s and Endoscopi c 
Termina ll  Ileal Abnormalitie s 

Characteristic s s 

Age: : 
12-19 9 
20-29 9 
30-39 9 
40-49 9 
50-59 9 
60-69 9 
70-79 9 

Sex: : 

Duration n 

Male e 
Female e 
off diarrhea: 

3 - 44 weeks 
>44 - 48 weeks 
>> 48 weeks 

Ileal l 
abnormalitie s s 

1 1 
12 2 
12 2 

1 1 
5 5 
5 5 
0 0 

23 3 
13 3 

7 7 
22 2 

8 8 

Norma l l 

1 1 
4 4 
8 8 
7 7 

15 5 
5 5 
2 2 

22 2 
20 0 

8 8 
32 2 

2 2 

p-valu e e 

0.014 4 

NS S 

NS S 

Note:: LFH=lymphoid follicle hyperplasia. NS=not significant 
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Thee histopathologic differences between infective and non-infective diarrhea are shown in 
tablee 9. 

Tablee 9. Histopathologic Appearances in Infective and Non-infective 
Diarrhea a 

Smal ll  bowe l 

Duodenum: : 
Intraepithelia a 

+ + 
++ + 
+++ + 

Lymphocyte: : 
+ + 
++ + 

Plasmaa cell: 
+ + 
++ + 

lymphocyte: : 

Polymorphonuclearr cell: 
0 0 
+ + 
++ + 

Jejunum: : 
Intraepithelial l 

+ + 
++ + 
+++ + 

Lymphocyte; ; 
+ + 
++ + 

Plasmaa cell: 
0 0 
+ + 
++ + 

lymphocyte: : 

Polymorphonuclearr cell: 
0 0 
+ + 
++ + 

Terminall Ileum: 
Intraepithelial l 

+ + 
++ + 
+++ + 

Lymphocyte: : 
+ + 
++ + 

Plasmaa celt: 
+ + 
++ + 

Polymorphoni i 
+ + 
++ + 
+++ + 

lymphocyte: : 

jelearr cell 

Infectiv e e 

52 2 
1 1 
1 1 

43 3 
11 1 

45 5 
9 9 

19 9 
28 8 

7 7 

51 1 
2 2 
1 1 

44 4 
10 0 

1 1 
48 8 

5 5 

23 3 
25 5 

6 6 

51 1 
2 2 
1 1 

30 0 
24 4 

28 8 
26 6 

11 1 
24 4 
19 9 

Non-infectiv e e 

23 3 
0 0 
1 1 

21 1 
3 3 

22 2 
2 2 

20 0 
4 4 
0 0 

23 3 
0 0 
1 1 

22 2 
2 2 

0 0 
23 3 

1 1 

19 9 
5 5 
0 0 

23 3 
1 1 
0 0 

21 1 
3 3 

20 0 
4 4 

23 3 
1 1 
0 0 

p-valu e e 

NS S 

NS S 

NS S 

<< 0.001 

NS S 

NS S 

NS S 

<0.01 1 

NS S 

0.013 3 

0.017 7 

<< 0.001 
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DISCUSSION N 
Duringg the five-year period between 19% and 2000, we performed small intestine 

examinationss in 78 chronic diarrhea patients. This rather low number was caused bv the 
uncooperativee patients, incomplete data as well as other reasons. 

Agee between 30-39 years or 50-59 years was the most frequent characteristic of the patient, 
thiss was different if compared to the results of other studies. (5,25,26) 

Mostt patients were male, and this supported the results of other studies. (5,26) Studies have 
alsoo shown that males often eat outside their home, the food is usually not hygienic, causing 
themm to suffer more chronic diarrhea. We know that the hygiene in Indonesia is still far from 
ideal. . 

Thee most frequent stool form was nonbloody-nonsteatorrhea. This confirmed the results 
off  other studies.(5) The most frequent length of the chronic diarrhea was from > 4 to 48 weeks. 
Thiss result was varied compared to other studies, one studv reported that the average duration 
off  chronic diarrhea was 45.7 + 52.4 months(l-240 months).(5,26) 

Smalll  intestinal abnormalities were found in 82.6% of the chronic diarrhea patients 
endoscopicallyy and histopathologically, and large intestinal abnormalities were found in 85.7% 
off  the patients. These findings were the same as in the literature which stated that the most 
frequentt abnormalities in chronic diarrhea were in the colon.(8,10) 

Inn the western countries, celiac disease is one of the frequent causes of malabsorption in the 
gastrointestinall  tract. The usefulness of the biopsy has already been established, and it is 
consideredd the most important diagnostic tool for diagnosing malabsorption.(1,2,3) in this 
studyy we found three cases of villous atrophy due to giardiasis or celiac disease, which could 
causee malabsorption, malnutrition and chronic diarrhea. 

Thee frequent abnormality in this study W'as infection, this finding was in line with other 
reportss in developing countries. According to existing literature(8,l(),ll,12,13), frequent causes 
off  bacterial infections include pathogenic Eco/i, Salmonellosis, Shigellosis etc. Frequent parasite 
infectionn of the gastrointestinal was Giardia lamblia. 

Thee lymphoid follicle/nodular hyperplasia in the terminal ileum(15.6%) which was found 
inn 15.6% of cases, could have been caused by infection, inflammation or normal variation 

Wee could not determine, whether the small intestine or the large intestine had the dominant 
rolee in causing chronic diarrhea. In this study we just studied the abnormalities in small intestine 
inn chronic diarrhea cases. 

Histopathologically,, there were more polymorphonuclear ceils infiltration in the infective 
groupp compared to the non-infective group. This finding is inline with other studies about 
infectivee small bowel or infective colitis.(27,28) 

CONCLUSION N 
Thee abnormalities most frequently found in the small intestine were infective ileitis, 

duodenitiss and lymphoid nodular/follicle hyperplasia of the terminal ileum. The small intestinal 
abnormalitiess were found less than the large intestinal abnormalities. 
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ABSTRACT T 

Background:: Hydrogen (H,) is generated in the intestinal lumen by bacterial action on 
carbohydratess in the large or small intestine. This H, diffuses into the blood stream and then to 
thee alveoli, after which it can be detected in expiratory air. Levitt (1969) demonstrated the 
correlationn between intestinal H, production and H, excretion in expired air. Thus, accurate 
measurementss of H, in expired air can diagnose the aetiology of chronic diarrhea like abnormal 
breakdownn and/or malabsorption of carbohydrates, abnormal intestinal transit time etc. 

Materialss and methods: This study examined 30 chronic diarrhea cases and 11 normal/ 
controll  volunteers in the outpatient clinic Cipto Mangunkusumo Hospital Jakarta 1998-1999. 

Hydrogen-breathh test used the Lactometer H„  breathtester Hoek Loos in the Pediatric 
gastroenterologyy Cipto Mangunkusumo Hospital Jakarta. Medical history was taken, with 
physicall  examination, stool and other laboratory examination, esophagogastroduodeno-
jejunoscopy,, ileocolonoscopy and histopathological examination. 

Result:: The patients, mean age 45.23  15.56 years of age (20-75 years), the most frequent 
agee was 50-59 years of age (36.7%), the nutritional status was good in 66.7%, the type of 
diarrheaa was soft non bloody and non steatorrhea in 63.3%. On hydrogen-breath test we 
foundd that transit time was normal in 83.3% and was rapid (accelerated) in 10.0%, Other results 
includee lactose intolerance 23.3%, bacterial overgrowth 43.3%.Transit time did not correlated 
withh bacterial overgrowth nor stool culture (p>0.05). Bacterial overgrowth did not correlated 
withh stool culture result nor characteristics (p>0.05). Age correlated with lactose intolerance/ 
malabsorptionn (p<0.01). The orocaecal transit time in the chronic diarrhea group was more 
rapidd than in the normal/control group (p<0.01). Bacterial overgrowth and lactose intolerance 
weree found more in the chronic diarrhea group than in the norma!/control group. 

Conclusion:: The orocaecal transit time in chronic diarrhea was more rapid than in normal. 
Wee found bacterial overgrowth 23.3% in chronic diarrhea. 

Keyy words: Hydrogen-breath test chronic diarrhea, small intestine 
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INTRODUCTION N 
Hydrogenn (H,) is generated in the intestinal lumen by bacterial action (bacterial anaerobic 

fermentation)) on carbohydrates in the large or small intestine.(l) This Hn diffuses rapidly into 
thee blood stream and then to the alveoli, after which it can be detected in expired air (the 
breath),, Levitt (1969) demonstrated the correlation between intestinal lumen Hn production 
andd H, excretion in expired air.(2) 

Orall  ingestion of a poorly absorbable carbohydrate therefore results in a rise in breath 
hydrogenn which occurs within a few minutes of the substrate entering the anaerobic region, 
usuallyy the caecum. Some studies showed a rise in breath hydrogen of 5-10 ppm when lactulose 
and/orr polyethylene glycol (PEG) were directly infused into the caecum.(3,4) 

Iff  there is bacterial overgrowth or infection or contamination in the small bowel which lead 
too anaerobic fermentation, it wil l cause the overproduction of hydrogen.(5) Other situations 
characterizedd by hydrogen production within the small bowel in response to oral carbohydrate 
includee pseudo-obstruction and ileal resection with loss of the ileocaecal valve.(6,7) 

Thus,, accurate measurements of H, in expiratory air (Hydrogen breath test = HBT) can aid 
inn diagnosing the etiologies of chronic diarrhea such as abnormal breakdown and /or 
malabsorptionn of carbohydrates, abnormal intestinal transit time etc.(5,8,9,10,11) 

Theree are multiple aetiologies in chronic diarrhea including infectious/infective/ bacterial 
overgrowthh and non-infectious/non-infective. In this study we studied the HBT results in 
chronicc diarrhea cases amongst Indonesian people. 

MATERIALL AND METHOD 
Al ll  chronic diarrhea patients above 12 years old since January 1995 - December 2000 were 

includedd in this study. The patients underwent medical history, physical examinations, stool 
examinationss and gastroduodenojejunoscopy with ileocolonoscopy examinations and 
histopathologvv examination. An Olympus PCF-10 was used for the gastroduodenojejunoscopy 
examinationn and an Olympus CF-200 was used for the ileocolonoscopy examination. Biopsy 
specimenss were sent to the Indonesian pathologists in the University of Indonesia for 
histopathologicc examination. Patients then underwent HBT, using the Lactometer H, 
breathtesterr Hoek Loos. Before the examination the patient fasted for 12 hours. To measure 
thee orocaecal time the patients drank 20 ml lactulose + 100 ml water before and after the test. 
Thee HBT was performed with a 30 minute interval. All breath samples were end-expiratory 
andd analyzed immediately with the H2-1acto meter. The concentration of breath hydrogen was 
measuredd in parts per million (ppm). The test was deemed positive if there was an increment 
off  H, more than 10 ppm over the baseline value. The patient was defined as non-hydrogen 
producerr or exhibiting delayed transit time if there was a rise of less than 10 ppm above 
baselinee in response to lactulose after 180 minutes. The commonest causes of non-hydrogen 
producerr status were that the subjects produced large amounts of methane, had recent bowel 
preparationn for colonoscopy, had taken broad spectrum antibiotics or had profuse diarrhea 
whichh disturbed the normal anaerobic flora of the colon. As a control group we included 11 
normall  volunteers to obtain the normal orocaecal time of Indonesian adults and normal 
valuess of H, breath test result. The orocaecal transit time is defined as normal if a rise in breathi-
ngg occurs between 60 -180 minutes. The normal mean of oro-caecal transit is 119 min, the time 
too reach 21 ppm, 10 ppm above baseline (11 ppm).(l) The transit time is defined as rapid, if the 
breath-H33 rise occurs in less than 60 minutes. Small Intestine Bacterial Overgrowth (SIBO) was 
definedd if we observed a high rise (early rise) of breath-H, in the first few minutes or there was 
aa double peak appearance of the rise of breath-H2.(5,8) Lactose intolerance or malabsorption 
wass defined if there was a high rise (early rise ) of breath-H; after ingestion of lactose (before 
22 hours), an absolute change in hydrogen concentration of >20 ppm.(8,9) 
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RESULT T 
Thirtyy chronic diarrhea patients and eleven normal volunteers underwent a HBT study. 

Thee patients mean age was 45.23 + 15.56 years old (20-75 years), and the most frequent age 
groupp was 50-59 years (36.7%). The most frequent other characteristics were male (56.7%), 
goodd nutritional status (66.7%), soft non bloody and non steatorrhea diarrhea (63.3%), duration 
off  diarrhea 0.75-3 months (63.3%)(See table 1). The patients characteristics are not different 
comparedd to the control group. 

Tabl ee 1. Patient' s and Contro l Group' s Characteristi c 

Characteristic s s 

Agee group(years): 
20-29 9 
30-39 9 
40-49 9 
50-59 9 
60-69 9 
70-79 9 

Sex: : 
Mate e 
Female e 

Nutritionall status : 
Over r 
Good d 
Under r 

Typee of diarrhea: 
Steatorrhea a 
Bloodyy diarrhea 
Nonn steatorrhea-non bloody 
Watery y 

Durationn of diarrhea (months): 
0.755 - 3 
>3-- 12 
>122 • 

Chroni c c 
Diarrhe aa Cases 

(n=30) ) 

6(20) ) 
6(20) ) 
3(10) ) 

11(36.7) ) 
2(6.7) ) 
2(6.7) ) 

17(56.7) ) 
13(43.3) ) 

3(10) ) 
20(66.7) ) 

7(23.3) ) 

11 (3-3) 
7(23.3) ) 

19(63.3) ) 
3(10.0) ) 

19(63.3) ) 
6(20.0) ) 
5(16.7) ) 

Contro l l 
Grou p p 
(n=11) ) 

0(0.0) ) 
33 (27.3) 
33 (27.3) 
33 (27.3) 
2(18.2) ) 
00 (0.0) 

88 (72.7) 
33 (27.3) 

00 (0.0) 
111 (100.0) 
00 (0.0) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

p-valu e e 

NS S 

NS S 

NS S 

Stooll  examination revealed carbohydrate maldigestion 82.35%. On HBT we found transit 
time:: delayed/slow 6.7%, normal 83.3% and rapid 10%(differs significantly compared to the 
controll  group, p < 0.01)(see table 3). Other results includes lactose intolerance 23.3% (not 
differentt from the control group), bacterial overgrowth 43.3% (differred significantly compared 
too the control group, p<0,01). 

Thee mean HBT result at 30 minutes and 60 minutes after lactulose ingestion were significantly 
differentt (p<0.01) compared to the control group. But the mean HBT result at 90 minutes, 120 
minutess did not differ compared to the control group{see table 2, 3 and figure 1). 

Orocaecall  transit time did not correlate with the demographic characteristics of the patients, 
bacteriall  overgrowth, stool culture result, nor stool parasite result (p>0.05) (see table 4), 

Lactosee intolerance/malabsorption did correlate only with the age of patients (p<0.001), 
butt not with the other characteristics of the patients (see table 5). 

Bacteriall  overgrowth was not correlated with the age, other characteristics, stool bacteria 
culturee result, nor with the stool parasite result (p>0.05)(see table 6). 
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Tablee 2. Resul t of Gastroduodenojejunoscopy-lleocolonoscopy , and 
histopatholog y y 

Examinatio n n 

Endoscopy : : 
Duodenum/jejunumm : 

Nonn TBC infection 
TBCTBC infection 
Lymphoidd follicle hyperplasia 
Normal l 

Ileumm : 
Nonn TBC infection 
TBCC infection 
Normal l 

Colonn : 
Nonn TBC infection 
TBCC infection 
lnflammation(Crohn/Ulcerativee colitis ) 
Normal l 
Colonn cancer 

Histopatholog yy  : 
Duodenum// jejunum: 

-Villouss Atrophy 
-- Non TBC infection 
-- TBC infection 
-- Non specific inflammation 
-- Normal 

Ileum: : 
-- Non TBC infection 
-- Lymphoid follic!ehyperplasia+ Non TBC infection 
-- Nonspecific inflammation 
-- Villous atrophy + nonspecific ileitis 
-- Normal 

Colon: : 
-- Non TBC infection 
-- TBC infection 
-- Nonspecific inflammation 
-- Colon adenocarcinoma 
-- Normal 

Resul tt  of stool' s examination/culture : 
-- Pathogenic E.coli 
-- Klebsiella oxytoca 
-- Klebsiella ozaena 
-- Klebsiella pneumonia 
-- Tuberculosis 

Resultt of stool parasite/culture 
Candidaa infection 
E.Histolytica a 
Negatif/Normal l 

Maldigestion(Stoo ll  examination) : 
Carbohydratee maldigestion 
Fatt maldigestion 
Carbohydratee + Fat maldigestion 

Frequency (%) ) 
,m,m\ \ 

4(13.3) ) 
1(3.3) ) 
1(3.3) ) 

24(80.0) ) 

6(20.0) ) 
2(6.7) ) 

22(73.3) ) 

13(43.3) ) 
2(6.7) ) 
2(6.7) ) 

12(40.0) ) 
1(3.3) ) 

1(3.3) ) 
8(26.7) ) 

0(0) ) 
2(6.7) ) 

19(63.3) ) 

9(30) ) 
1(3.3) ) 
2(6.7) ) 
1(3.3) ) 

17(56.7) ) 

18(60) ) 
2(6.7) ) 
1(3.3) ) 
1(3.3) ) 

8(26.7) ) 

9(56.2) ) 
3(18.7) ) 
2(12.5) ) 

1(6.3) ) 
1(6.3) ) 

11(36.7) ) 
1(3.3) ) 

18(60) ) 

14(82.3) ) 
1(5.9) ) 

2(11.8) ) 
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Tablee 3. Hydrogen Breath Test Result 

H22 breath test 

Orocaecall transit time : 
Delayed(slow) ) 
Normal l 
Rapid d 

Lactosee intolerance/ 
malabsorptionn : 

Yes s 
No o 

Bacteriall overgrowth : 
Yes s 
No o 

Meann of H2 breath test result 
(everyy 30 mnt) : 

0 0 
30 0 
60 0 
90 0 
120 0 
150 0 
180 0 

NS=nott significant 

Chronic c 
Diarrhea a 

22 (6.7%) 
255 (83.3%) 

33 (10%) 

77 (23.3%) 
233 (76.7%) 

133 (43.3%) 
177 (56.7%) 

Breath h 
H2(ppm): : 
4.500 + 6.80 
10.11++ 7.33 
21.00+14.56 6 
25.00+19.91 1 
43.00+39.50 0 

Control/ / 

norma l l 

6(54.5%) ) 
5(45.5%) ) 
00 (0%) 

00 (0%) 
111 (100%) 

00 (0%) 
111 (100%) 

Breath h 
H2(ppm): : 
4.36++ 4.20 
3.811 + 3.09 
7.36++ 5.90 

16.45+14.44 4 
24.54+20.98 8 
27.27+25.27 7 
33.14+29.37 7 

p-value e 

0.002 2 

NS S 

0.008 8 

NS S 
0.035 5 
0.016 6 

NS S 
NS S 

^^ ^ 
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(N N 
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cc c 
CD D 

00 0 

100 0 

R0 0 

60 0 

40 0 

20 0 

0 0 u u 
-200 <i - # J&--&- ^ ^ & & 

Figuree 1. Mean 11, breath test 
resultss (every 30 minutes) 

Time(minute ) ) 
Chroni cc  diarrhe a Control/norma l 
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Tablee 4. The Correlatio n Betwee n Orocaeca l Transi t Time etc . and 
Patient' ss  Characteristic s 

Characteristic s s 

Age: : 
20-39 9 
40-59 9 
60-79 9 

Sex: : 
Male e 
Female e 

Nutritionall status: 
Over r 
Good d 
Under r 

Typee of diarrhea: 
Steatorrhea a 
Bloodyy diarrhea 
Non-steatorrheaa non-bloody 
Watery y 

Orocaeca ll  Transi t Time 
D D 

1 1 
1 1 
0 0 

1 1 
1 1 

0 0 
1 1 
1 1 

0 0 
0 0 
1 1 
1 1 

N N 

10 0 
11 1 
4 4 

15 5 
10 0 

3 3 
16 6 
6 6 

1 1 
5 5 

17 7 
2 2 

R R 

1 1 
2 2 
0 0 

1 1 
2 2 

0 0 
3 3 
0 0 

0 0 
2 2 
1 1 
0 0 

p-valu e e 

NS S 

NS S 

NS S 

NS S 

Note:: D= delayed ; N=normal; R=rapid 

53 53 



ChapterChapter 5 

Tablee 5. Correlation Between Characteristics/Other Examinations and 
Lactosee Intolerance/Malabsorption (H2 Breath Test) 

Characteristics/Othe r r 
Examination s s 

Agee : 
20-39 9 
40-59 9 
60-79 9 

Sex: : 
Male e 
Female e 

Nutritionall status : 
Over r 
Good d 
Under r 

Typee of diarrhea/stool form : 
Steatorrhea a 
Bloody y 
Nonn steatorrhea non bloody 
Watery y 

Duodenoscopicc result: 
Infective/Inflammation n 
Normal l 

Colonoscopicc result: 
Infective/Inflammation n 
Carcinoma a 
Normal l 

lleoscopicc result: 
11 nf ective/l nf la mmation 
Normal l 

Histopathologicall result of duodenum-
jejunumm : 

Normal l 
Non-infective e 
Infective e 

Histopathologicall result of the colon : 
Normal l 
Adenocarcinoma a 
Infective e 

Histopathologicall result of the 
terminall ileum: 

Normal l 
Non-infective e 
Infective e 

Stooll bacteria culture result: 
Normal/Sterile e 
Pathogenicc bacteria + 

Stooll parasitic result: 
Normal l 
Parasitee + 

Stooll maldigestion; 
Carbohydrate e 
Fat t 
Carbohydratee + Fat 

NS== not significant 

Lactos e e 
Intolerance / / 

Malabsorptio n n 
(+/total ) ) 

1/12 2 
2/14 4 

4/4 4 

4/17 7 
3/13 3 

2/3 3 
4/20 0 

1/7 7 

0/1 1 
1/7 7 

4/19 9 
2/3 3 

2/6 6 
5/23 3 

3/14 4 
0/1 1 

4/10 0 

1/8 8 
6/19 9 

5/17 7 
0/1 1 
2/8 8 

3/6 6 
0/1 1 

4/19 9 

5/16 6 
0/4 4 

2/10 0 

4/11 1 
3/18 8 

5/16 6 
2/12 2 

4/14 4 
0/1 1 
1/2 2 

p-valu e e 

<< 0.001 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 
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Tabl ee 6. Correlatio n Betwee n Bacteria l Overgrowt h and 
Thee Characteristics/Othe r Examination s 

Characteristics/Othe r r 
Examination s s 

Age: : 
20-39 9 
40-59 9 
60-79 9 

Sex: : 
Male e 
Female e 

Nutritionn status : 
Over r 
Good d 
Under r 

Typee of diarrhea : 
Steatorrhea a 
Bloodyy diarrhea 
Non-steatorrheaa non bloody 
Watery y 

Stooll maldigestion: 
Carbohydrate e 
Fat t 
Carbohydratee + Fat 

Duodenoscopicc result: 
Infective/Inflammation n 
Normal l 

Colonoscopicc result: 
Infective/Inflammation n 
Non-infectivee (Carcinoma) 
Normal l 

lleoscopicc result: 
11 nfecti ve/l nf la mmation 
Normal l 

Malabsorption/lactosee intolerance : 
Yes s 
No o 

Stooll bacterial culture result: 
Normal/sterile e 
Pathogenn bacteria + 

Stooll parasite result: 
Normal/sterile e 
Parasitee + 

NS=nott significant 

Bacteria l l 
Overgrowt h h 

(+/total ) ) 

5/12 2 
7/14 4 

1/4 4 

6/17 7 
7/13 3 

3/3 3 
7/20 0 

3/7 7 

1/1 1 
3/7 7 

8/19 9 
1/3 3 

5/14 4 
0/1 1 
1/2 2 

1/6 6 
12/23 3 

8/17 7 
1/1 1 

4/10 0 

4/8 8 
8/19 9 

2/7 7 
11/23 3 

8/12 2 
5/18 8 

10/18 8 
3/12 2 

p-valu e e 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 

NS S 
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DISCUSSION N 
Thee common demographic characteristics of chronic diarrhea patients did not differ from 

thee characteristics of the control group members (p>0.05). The bias might be found in this 
studyy is due to the small number of patients. 

Thee result of the orocaecal transit time test on chronic diarrhea patients showed that 10 % 
off  the cases were "rapid" while 83.3% were normal. Statistically, these results were significantly 
differentt from the results from the control/normal group. This confirms the reports in the 
referencess for this study. Some research centers emphasized the use of "Whole Gut Transit 
Scintigraphy""  in evaluating transit times of the small intestine.(12) 

Thee discovery of lactose intolerance/malabsorption among chronic diarrhea patients has 
beenn presented in numerous previous research reports (8,13,14,15). This study found lactose 
intolerancee in 23.3 % of patients. This finding did not agree with the references which conclude 
thatt the incidence of lactose malabsorption is 60 to 100% of the adult population of Asian 
countriess such as Indonesia.(13,16) In this study, lactose intolerance/malabsorption in chronic 
diarrheaa patients differed from the control /normal group, although the difference was not 
statisticallyy significant. 

Thee incidence of bacterial growth (43.3%) among chronic diarrhea patients in this study 
confirmedd the results reported in the references in the developing countries, where infection 
wass still a prevailing factor in causing chronic diarrhea. The result of the bacterial overgrowth 
testss on the chronic diarrhea patients differed significantly from those of the control/normal 
group.. This agreed with previous studies, which found that small intestine bacterial overgrowth 
(SIBO)) was present in 45% of chronic diarrhea patients, based on the test using the Rice Breath 
Hydrogenn Test, or RBHT.(17) This result differed from the result given by other studies on 
Irritablee Bowel Syndrome (IBS), which found a SIBO rate of 78% using the Lactulose Hydrogen 
Breathh Test (LHBT). It also differed from studies on cirrhotic patients with spontaneous bacterial 
peritonitiss (SBP), which found a SIBO rate of 68.2% using Glucose Breath Hydrogen Test, or 
GBHJ.(18) ) 

Thee hydrogen levels (in ppm) in chronic diarrhea patients at 30 and 60 minutes were 
significantlyy higher than the level found in the control group (p< 0.05). This confirmed the 
reportss in the references. 

Att 90 and 120 minutes, the hydrogen levels were still higher than the control/normal 
group,, but not significantly higher. Unfortunately, we were unable to measure to 150 and 180 
minutess due to the limited availability of the facility, and our wish to maintain patient comfort 
andd cooperation. 

Thee results of the "orocaecal transit time" examinations did not show any correlation with 
demographicc characteristics or the results of the endoscopy, histopathology, stool tests, 
existencee of lactose intolerance or bacterial overgrowth (p>0.05). These results differed from 
resultss from studies done elsewhere.(1,8) 

Thee discovery of lactose intolerance/malabsorption correlated significantly with age 
(p<0.01).. Older patients tended to be affected more by lactose intolerance/malabsorption. This 
confirmedd the results from other studies, which reported that most adults had lactose 
intolerance.(9)) Most children aged 3 to 5 years have the ability to digest lactose as their small 
intestinee synthesizes lactase in sufficient amount. Scandinavians and Caucasians are the only 
peoplee with the ability to produce a high level of lactase until they reach adulthood. Other 
ethnicc groups, including Asians, which make up 75% of the world's population, show a decline 
lactasee producing activity whilst they are still children. Consequently, the level of lactase is 
relativelyy low among the majority of their adults.(9,19) Among the Japanese, the rate of lactase 
deficiencyy increases with age, especially after the age of three. Around 90% of Japanese adults 
sufferr from lactase deficiency.(9,20) In Indonesia, study reports show a rate of lactose intolerance 
off  around 70%, while in the Netherlands the rate is very low-ranging from 0 to 2%.(9,21,22) 
Thee presence of lactose intolerance/ malabsorption does not correlate with other characteristics, 
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suchh as the results of stool tests, results of endoscopy and results of histopathologic tests. 
Thee occurrence of SIBO among chronic diarrhea patients was not correlated with other 

characteristicss or variables. 
Thiss study revealed that HBT finding did not correlate with the other supporting tests such 

ass endoscopy, histopathology, stool tests, stool bacteria tests, stool parasites, etc. Thus far, the 
resultss of the other supporting tests still did not completely reflect the cause or the actual 
diseasee conditions of chronic diarrhea. Frequently, when treating patients based on the results 
off  the supporting tests we saw a poor response.This was confirmed by our findings which 
showedd that a case of chronic diarrhea may be caused by a number of possible factors. The 
HBTT can be used to determine whether there is an abnormality in orocaecal transit time, 
lactosee intolerance/ malabsorption and SIBO. Based on these facts, as well as the results of this 
study,, we can conclude that the HBT does not show concordance with the results of other tests 
suchh as endoscopy, histopathology, stool culture and stool parasites tests. However, the HBT 
iss an additional and useful test to establish the pathophysiology of a chronic diarrhea case and 
mayy be used to evaluate whether the observed conditions are responding to therapy and help 
determinee the necessary follow-up conditions. This also confirms the conclusions of the previous 
authors.(18,23) ) 

CONCLUSION N 
Thee orocaecal transit time in chronic diarrhea was more rapid than in normal. We found 

bacteriall  overgrowth 23.3% in chronic diarrhea. 
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ABSTRACT T 

Background:: The incidence of chronic non-infective diarrhea cases is increasing in line with 
developmentss in medical technology and science. The objective of this study was to uncover 
thee histopathologic abnormalities of the small bowel in cases of chronic non-infective diarrhea. 

Materialss and Methods: All of the chronic non-infective diarrhea patients in Cipto 
Mangunkusumoo Hospital from 1996 until 2000 were included in this study. For the control 
group,, we used 37 endoscopically normal functional dyspeptic patients with the same 
characteristicss (sex and age). All of the patients underwent gastroduodeno-jejunoscupy 
examinationn and ileocolonoscopy examinations. The infective patients were excluded from 
thiss study. Biopsies were taken from the duodenal bulb, descending duodenum, jejunum near 
ligamentumm Treitz, terminal ileum, and colon. Histopathological tests were performed on all 
off  the biopsies. 

Result:: Histopathological examination was carried out on 31 patients and 37 control patients. 
Inn thee duodenal bulb, the width of villi , lymphocyte infiltration, eosinophil infiltration, stage of 
inflammation,, polymorphonuclear cells infiltration were all lower in the chronic non-infective 
diarrheaa group than in the control group (p < 0.01). In the descending part of duodenum and 
jejunum,, the lymphocyte infiltration, stage of inflammation, polymorphonuclear cells infiltration 
weree found to be higher in the chronic non-infective diarrhea group than in the control group 
(p<< 0.01). Within the terminal ileum, the lymphocyte infiltration, stage of inflammation and 
lymphoidd follicl e hyperplasia were found to be higher in the chronic non-infective diarrhea 
groupp than in the control group (p< 0.01). 

Conclusion:: Histopathologically, increased lymphocyte infiltration, inflammation and 
lymphoidd follicl e hyperplasia were discovered in specified areas of small intestine in chronic 
non-infectivee diarrhea patients. 

Keyy words: Histopathological, chronic non-infective diarrhea, lymphocyte infiltration, mucosal 
inflammation,inflammation, lymphoid follicle hyperplasia 
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INTRODUCTION N 
Chronicc diarrhea is common in Indonesia.(1,2) The incidence of chronic non-infective 

diarrheaa cases is increasing in line with advances in medical technology and science.(1,2,3) 
Thee etiologies of chronic non-infective diarrhea are many e.g. drugs, hormones/ 

neurotransmitters,, metabolic disturbances, disturbance of electrolyte transport in the enterocyte, 
malabsorption,, post surgery abnormalities, ischemic bowel disease, radiation enteritis, 
inflammatory,, tumor, functional (idiopathic) etc.(1,2,3,4,5,6,7). 

Thee purpose of this study was to elucidate the histopathologic abnormalities of the small 
bowell  in chronic non-infective diarrhea. 

MATERIAL SS AND METHODS 
Al ll  of the chronic non-infective diarrhea patients in the outpatient clinic or the inpatients 

wardd in the Division Gastroenterology Department of Internal Medicine Cipto Mangunkusumo 
Hospitall  between 1996 until 2000 were recruited in this study. The control group consisted of 
377 endoscopically normal functional dyspeptic patients with the same characteristics (sex,age). 
Al ll  of the chronic non-infective diarrhea patients underwent blood tests including biochemistry, 
haematologyy test, liver function test, pancreatic function test using the serum amylase-lipase, 
thyroidd function test. They also underwent stool tests (routine, parasite, bacterial culture etc.). 
Gastroduodeno-jejunoscopyy and ileocolonoscopy examination were performed on the patients. 
Al ll  infective patients were excluded from this study. 

Fromm each individual patient, two specimens of biopsy were taken from the duodenal bulb, 2 
specimenss from the pars descendens duodenum, 2 specimens from the jejunum near ligamentum 
Treitz,, 2 specimens from the terminal ileum and 6 specimens from the colon. A small calibre 
pediatricc colonoscope (an Olympus PCF-10) was used in performing the gastroduodeno-
jejunoscopy,, while an Olympus Evis CF-200 colonoscope was used in performing the 
ileocolonoscopy.. The endoscopical gradation (overall grade of damage) of the small intestine was 
madee according to the Indonesian system and OMED(8) as: O(normal), +(mild), ++(moderate) and 
+++(severe).. Mild if there was mild hyperemia and/or mild erosion. Moderate if there was moderate 
hyperemiaa and/or moderate erosion. Severe if there was severe hyperemia and/or severe erosion 
and/orr ulcer. Hyperemia if there was an increased vascularity with red mucosa. Erosion if there 
wass a superficial mucosal defect, flat lesion covered with exudate. Ulcer implies a benign defect of 
thee gastro intestinal mucosa which is larger and deeper than an erosion. The results and the 
histopathologicall  specimens which had already been stained were also examined at the Academic 
Medicall  Center University of Amsterdam. The histopatho logical specimens were stained with 
Giemsaa or Haematoxyllin-Eosin.(9,10) The height, width of the villous mucosa and intervillous 
spacee were measured with the measurement on the microscope(micrometer) objective lens 10 x 
10,, In magnifying lOx: 1 U = 10 micron. The Inflammatory cells were examined with objective lens 
40x100 and 100x10. Haematoxyllin-Eosin was used for the staining. A scoring system for inflammatory 
cells(lymphocytes,, plasma cells, eosinophils and polymorphonucelar cells) was used as follows: 
O(negative),, +, ++ +++, + if the histology showed that the distance between 2 cells was larger than 
thee diameter of the cells. ++ if the histology showed that the distance between 2 inflammatory cells 
wass smaller than the diameter of the cells. +++ if the inflammatory cells were touching each other. 
Inflammationn grading was made as O(normal), +(mild), ++(moderate), +++(severe). Mil d if the 
numberr of inflammatory cells was +, moderate if the number of inflammatory cells was ++ and 
severee if the number of inflammatory cells wase +++. The number of goblet cells in 100 urn were 
measuredd in all specimens. 
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RESULTS S 
Thirty-threee patients with chronic diarrhea were included in this study. The most frequent 

characteristicss of the patients were male (66,7%),mean age 40.15 + 14.20 years old, good-to-
averagee economic status (97%), non-bloody and non-steatorrhea stool (72.7%) and more than 
244 weeks of diarrhea duration (39.3%). 

Thee characteristics of the patients can be seen in table 1. 

Tablee 1. Characteristics of The Patients 

Characterist ic s s 

Sex: : 
Male e 
Female e 

Meann age(yo) 
Socio-economicall status: 

Good-average e 
Bad d 

Stooll form: 
Bloodyy diarrhea 
Softt nonbloody-nonsteatorrhea 
Watery y 

Durationn of diarrhea (weeks): 
3 - 4 4 
> 4 -- 12 
> 1 2 - 2 4 4 
> 2 4 4 

Freq q 

40.15 5 

uenc y y 

22 2 
11 1 

++ 14.20 

32 2 
1 1 

7 7 
24 4 

2 2 

6 6 
9 9 
5 5 

13 3 

Percen tt  (%) 

66.7 7 
33.3 3 

97.0 0 
3.0 0 

21.2 2 
72.7 7 

6.1 1 

18.2 2 
27.3 3 
15.2 2 
39.3 3 

Duringg the endoscopic examination, we found normal pars descendens duodenum in all 
patientss (100%); inflammation in the duodenal bulb in 6%of the patients; lymphoid follicl e 
hyperplasiaa of the jejunum in 9% of the patients and lymphoid follicl e hyperplasia of the 
terminall  ileum in 21% of the patients; inflammation of the terminal ileum in 36.4% of the 
patientss (table 2). 

Tablee 2. Endoscopica i Examinatio n of The Patient s 

Smalll  Intestin e 

Duodenall bulb : 
0 0 
+ + 
++ + 

Descendingg part of 
duodenum: : 

0 0 
+/++ + 

Jejunumm : 
0 0 

Terminall ileum : 
0 0 
+ + 
++ + 

Hyperemi a a 

322 (97%) 
11 (3%) 
0 0 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

211 (63.6%) 
10(30.3%) ) 
2(6.1%) ) 

Erosio n n 

322 (97%) 
11 (3%) 
0 0 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

24(72.7%) ) 
8(24.2%) ) 
11 (3%) 

Ulcer r 

322 (97%) 
11 (3%) 
0 0 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

322 (97%) 
11 (3%) 
0 0 

Overal ll  Grade 
off  Damage 

311 (94%) 
11 (3%) 
11 (3%) 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

211 (63.6%) 
10(30.3%) ) 
2(6.1%) ) 

Other r 

--

LFH=33 (9%) 

LFH=6(18%) ) 
Tl=1{3%) ) 

TI+LFH=1<3%) ) 

Notee :0=normal/negattve : +=mild ; ++=moderate ; +++=severe 
LFH=lymphoidd follicle hyperplasia ; Tl=terminal ileitis 
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INTRODUCTION N 
Chronicc diarrhea is common in Indonesia.(1,2) The incidence of chronic non-infective 

diarrheaa cases is increasing in line with advances in medical technology and science.(1,2,3) 
Thee etiologies of chronic non-infective diarrhea are many e.g. drugs, hormones/ 

neurotransmitters,, metabolic disturbances, disturbance of electrolyte transport in the enterocyte, 
malabsorption,, post surgery abnormalities, ischemic bowel disease, radiation enteritis, 
inflammatory,, tumor, functional (idiopathic) e/c(l,2,3,4,5,6,7). 

Thee purpose of this study was to elucidate the histopathologic abnormalities of the small 
bowell  in chronic non-infective diarrhea. 

MATERIAL SS AND METHODS 
Al ll  of the chronic non-infective diarrhea patients in the outpatient clinic or the inpatients 

wardd in the Division Gastroenterology Department of Internal Medicine CiptoMangunkusumo 
Hospitall  between 1996 until 2000 were recruited in this study. The control group consisted of 
377 endoscopically normal functional dyspeptic patients with the same characteristics (sex,age). 
Al ll  of the chronic non-infective diarrhea patients underwent blood tests including biochemistry, 
haematologyy test, liver function test, pancreatic function test using the serum amylase-lipase, 
thyroidd function test. They also underwent stool tests (routine, parasite, bacterial culture etc.). 
Gastroduodeno-jejunoscopyy and ileocolonoscopy examination were performed on the patients. 
Al ll  infective patients were excluded from this study. 

Fromm each individual patient, two specimens of biopsy were taken from the duodenal bulb, 2 
specimenss from the pars descendens duodenum, 2 specimens from the jejunum near ligamentum 
Treitz,, 2 specimens from the terminal ileum and 6 specimens from the colon. A small calibre 
pediatricc colonoscope (an Olympus PCF-10) was used in performing the gasfroduodeno-
jejunoscopy,, while an Olympus Evis CF-200 colonoscope was used in performing the 
ileocolonoscopy.. The endoscopical gradation (overall grade of damage) of the small intestine was 
madee according to the Indonesian system and OMED(8) as: O(normal), +(mild), ++(moderate) and 
+++(severe).. Mil d if there was mild hyperemia and/or mild erosion. Moderate if there was moderate 
hyperemiaa and/or moderate erosion. Severe if there was severe hyperemia and/or severe erosion 
and/orr ulcer. Hyperemia if there was an increased vascularity with red mucosa. Erosion if there 
wass a superficial mucosal defect, flat lesion covered with exudate. Ulcer implies a benign defect of 
thee gastro intestinal mucosa which is larger and deeper than an erosion. The results and the 
histopathologicall  specimens which had already been stained were also examined at the Academic 
Medicall  Center University of Amsterdam. The histopathological specimens were stained with 
Giemsaa or Haematoxyllin-Eosin.(9,10) The height, width of the villous mucosa and intervillous 
spacee were measured with the measurement on the microscope(micrometer) objective lens 10 x 
10,, In magnifying lOx: 1 U = 10 micron. The Inflammatory cells were examined with objective lens 
40xl0andd 100x10. Haematoxyllin-Eosin was used for the staining. A scoring system for inflammatory 
cellsflymphocytes,, plasma cells, eosinophils and polymorphonucelar cells) was used as follows: 
O(negative),, +, ++ +++. + if the histology showed that the distance between 2 cells was larger than 
thee diameter of the cells. ++ if the histology showed that the distance between 2 inflammatory cells 
wass smaller than the diameter of the cells. +++ if the inflammatory cells were touching each other. 
Inflammationn grading was made as O(normal), +(mild), ++(moderate), +++(severe). Mil d if the 
numberr of inflammatory cells was +, moderate if the number of inflammatory cells was ++ and 
severee if the number of inflammatory cells wase +++. The number of goblet cells in 100 urn were 
measuredd in all specimens. 
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RESULTS S 
Thirty-threee patients with chronic diarrhea were included in this study. The most frequent 

characteristicss of the patients were male (66,7%),mean age 40.15  14.20 years old, good-to-
averagee economic status (97%), non-bloody and non-steatorrhea stool (72.7%) and more than 
244 weeks of diarrhea duration (39.3%). 

Thee characteristics of the patients can be seen in table 1. 

Tablee 1. Characteristics of The Patients 

Characteristic s s 

Sex: : 
Male e 
Female e 

Meann age(yo) 
Socio-economicall status: 

Good-average e 
Bad d 

Stooll form: 
Bloodyy diarrhea 
Softt nonbloody-nonsteatorrhea 
Watery y 

Durationn of diarrhea (weeks): 
3 - 4 4 
> 4 - 1 2 2 
> 1 2 - 2 4 4 
> 2 4 4 

Freq q 

40.15 5 

uenc y y 

22 2 
11 1 

++ 14.20 

32 2 
1 1 

7 7 
24 4 

2 2 

6 6 
9 9 
5 5 

13 3 

Percen tt  (%) 

66.7 7 
33.3 3 

97.0 0 
3.0 0 

21.2 2 
72.7 7 

6.1 1 

18.2 2 
27.3 3 
15.2 2 
39.3 3 

Duringg the endoscopic examination, we found normal pars descendens duodenum in all 
patientss (100%); inflammation in the duodenal bulb in 6%of the patients; lymphoid follicl e 
hyperplasiaa of the jejunum in 9% of the patients and lymphoid follicl e hyperplasia of the 
terminall  ileum in 21% of the patients; inflammation of the terminal ileum in 36.4% of the 
patientss (table 2). 

Tablee 2. Endoscopica l Examinatio n of The Patient s 

Smalll  Intestin e 

Duodenall bulb: 
0 0 

++ + 
Descendingg part of 
duodenum: : 

0 0 

Jejunum: : 
0 0 

Terminall ileum : 
0 0 
+ + 
++ + 

Hyperemi a a 

322 (97%) 
11 (3%) 
0 0 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

211 (63,6%) 
10(30.3%) ) 
2(6.1%) ) 

Erosio n n 

322 (97%) 
11 (3%) 
0 0 

33(100%) ) 
0 0 

333 (100%) 
0 0 

24(72.7%) ) 
88 (24.2%) 
11 (3%) 

Ulcer r 

322 (97%) 
11 (3%) 
0 0 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

32(97%) ) 
11 (3%) 
0 0 

Overal ll  Grade 
off  Damage 

311 (94%) 
11 (3%) 
11 (3%) 

33(100%) ) 
0 0 

33(100%) ) 
0 0 

211 (63.6%) 
10(30.3%) ) 
2(6.1%) ) 

Other r 

--

LFH=33 (9%) 

LFH=6(18%) ) 
Tl=1(3%) ) 

TI+LFH=1(3%) ) 

Notee :0=normal/negative : +=mild ; ++=moderate : +++=severe 
l_FH=fymphoidd follicle hyperplasia ; Tl=terminal ileitis 
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Figuree 1. Endoscopic appearance of Lymphoid follicl e 
hyperplasiaa and terminal ileitis in chronic non infective 
diarrhea a 

11 listopathological examination of the duodenal bulb showed differences in the width of 
villi ,, lymphoevte infiltration, eosinophilic infiltration, grade of inflammation between the chronic 
non-infectivee diarrhea group and the control group. Due to technical problems, the 
histopathologicall  examination was performed in only 31 cases (table 3). 

Thee histopathological result of the pars descendens duodenum showed that there were 
differencess in the lymphocyte infiltration, grade of inflammation, polymorphonuclear cells 
infiltrationn (table 4). 

Thee results of the histopathological test of the jejunum showed that there were differences 
inn the width of villi , intervillous space, lymphocyte infiltration, grade of inflammation, 
polymorphonuclearr cells infiltration (table 5). 

Thee results of the histopathological tests of the terminal ileum showed that there were 
differencess in the Crypt/vil lous ratio, goblet cells number per 100 urn villi , lymphocyte 
infiltration,, grade of inflammation and mucosal lymphoid follicl e hyperplasia (table 6). 

Thee colonoscopic and histopathologic examination can be seen in table 7. 
Thee overall causes of chronic diarrhea in these patients were idiopathic/ nonspecific 

ileocolitiss (48.5%), Irritable Bowel Syndrome (IBS) (18.2%), Crohn's disease (12.1%) etc (table 
8). . 

Smalll  intestinal abnormalities coincided with large intestinal abnormalities in 12 (36%) 
chronicc non-infective suffering patients (table 9). 
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Tablee 3. Results of Histopathological Examination on the Duodenal Bulb 

Duodena ll  Bul b 

Heightt of villi (pm) 
Heightt of crypt (^m) 
Widthh of villi (^m) 

Crypt:: Villous ratio 
Goblett cells number per 
100nmvilli i 
Intervillouss space(^m) 

Inflammatoryy cells : 
Lymphocytee : 

0 0 
+ + 
++ + 

Intraepitheliall lymphocyte: 
+ + 
++ + 
+++ + 

Plasmaa cel l : 
0 0 
+ + 

Eosinophil: : 
0 0 
+ + 
++ + 

Polymorphonuclearr cells : 
0 0 
+ + 

Gradee of inflammation: 
0 0 
++ (mild) 
+++ (moderate) 

LFH: : 
0 0 
+ + 

LFH=Lymphoidd follicle hyperplasia 

Chroni cc Non-
Infectiv e e 

Diarrhe aa (n=31) 

306.70+87.71 1 
204.111 +66.02 
113.011 +27.50 

0.70+0.32 2 

3.366 +1.34 
54.611 +28.72 

2 2 
17 7 
12 2 

28 8 
2 2 
1 1 

1 1 
31 1 

18 8 
12 2 

1 1 

8 8 
22 2 

1 1 
17 7 
13 3 

30 0 
0 0 

;; NS=not significant 

Contro l l 
(n n 

265.00 0 
196.67 7 
96.00 0 

0.80 0 

2.95 5 
59.14 4 

=37) ) 

++ 81.89 
+56.01 1 

6 6 

++ 0.26 

++ 1.41 
++ 74.14 

0 0 
8 8 

29 9 

31 1 
6 6 
0 0 

0 0 
37 7 

9 9 
28 8 

0 0 

3 3 
34 4 

0 0 
8 8 

29 9 

35 5 
2 2 

P P 
valu e e 

NS S 
NS S 

0.014 4 

NS S 

NS S 
NS S 

0.002 2 

NS S 

NS S 

0.006 6 

NS S 

0.007 7 

NS S 
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Tabl ee 4. Result s of Histopathologi c Test s on Th e Descendin g Part of Duodenu m 

Parss Descenden s 
Duodenu m m 

Heightt of villi(nm) 
Heightt of crypt(um) 
Widthh of villi(nm) 
Crypt:Villouss ratio 
Goblett cells number per 
1000 urn villi 
Intervillouss space(nm) 

Inflammator yy cell s : 
Lymphocytee : 

0 0 
y y 
ii • 

Intraepitheliall lymphocyte : 
+ + 
h+ + 

Plasmaa cell: 
0 0 
+ + 

Eosinophil: : 
0 0 
+ + 
++ + 

Polymorphonuclearr cells: 
0 0 
+ + 

Gradee of inflammation: 
0 0 
+(mild) ) 
++(moderate) ) 

LFH: : 
0 0 

+ + 

Chroni c c 
Non-infectiv e e 

Diarrhe aa (n=31 ) 

319.600 + 73.12 
194.811 +59.74 
112.011 +23.61 

0.622 + 0.23 

3.533 + 1.24 
40.311 2 

1 1 
16 6 
14 4 

30 0 
1 1 

1 1 
30 0 

19 9 
11 1 

1 1 

;» » 
21 1 

1 1 
15 5 
15 5 

30 0 
0 0 

Contro l l 
(n=37) ) 

317.277 + 99.66 
218.799 + 84.66 
125.766 + 35.88 

0.744 + 0.34 

3.800 + 2.01 
30.911 +34.58 

0 0 
36 6 

0 0 

32 2 
5 5 

1 1 
35 5 

18 8 
18 8 
0 0 

31 1 
5 5 

0 0 
36 6 

0 0 

36 6 
0 0 

p-valu e e 

NS S 
NS S 
NS S 
NS S 

NS S 
NS S 

<< 0.001 

NS S 

NS S 

NS S 

<< 0.001 

<< 0.001 

NS S 

LFH=Lymphoidd follicle hyperplasia : NS=not significant 

Figuree 2. Histopathological appearance of 
duodenitiss and lymphoid follicl e hyperplasia 
inn chronic non-infective diarrhea (10x100). 
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Tablee 5. Results of Histopathological Test on the Jejunum 
Jejunum m Chronic c 

non-infective e 
diarrheaa (n=31) 

Control l 
<n=37) ) 

p-value e 

Heightt of villi(^m) 
Heightt of crypt(^m) 
Widthh of vilfi(jim) 
Crypt:Vilk>uss ratio 
Goblett cells number 
perr 100 ^m villi 
Intervillouss space{nm) 
Inflammatoryy cells: 
Lymphocyte: : 
0 0 
+ + 
++ + 

Intraepitheliall lymphocyte: 
+ + 
++ + 

Plasmaa cell: 
0 0 
+ + 

Eosinophil: : 
0 0 
+ + 
++ + 

Polymorphonuclearr cells: 
0 0 
+ + 

Gradee of inflammation: 
0 0 
+(mild) ) 
++{moderate) ) 

LFH: : 
0 0 
+ + 

LFH=Lymphoidd follicle hyperplasia 

314.111 + 
180.011 + 
103.011 + 

0.577 + 

4.311 + 
43.600 + 

1 1 
21 1 

9 9 

30 0 
1 1 

3 3 
28 8 

20 0 
10 0 

1 1 

13 3 
17 7 

1 1 
20 0 
10 0 

27 7 
3 3 

;; NS=not s 

59.70 0 
42.82 2 
17.81 1 
0.16 6 

2.18 8 
19.01 1 

ignificant t 

341.76+_76.06 6 
189.411 + 58.15 
125.59+40.76 6 
0.577 +0.23 

4.299 + 1.53 
24.12+11.58 8 

0 0 
36 6 

0 0 

36 6 
1 1 

1 1 
35 5 

20 0 
15 5 

1 1 

36 6 
0 0 

0 0 
35 5 

1 1 

36 6 
0 0 

NS S 
NS S 

0.007 7 
NS S 

NS S 
<< 0.001 

<< 0.001 

NS S 

NS S 

NS S 

<< 0.001 

0.002 2 

NS S 
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Tabl ee 6. Result s of Histopathologi c Test on The Termina l Ileum 

Termina ll  Ileum 

Heightt of villi (Mm) 

Heightt of crypt (^m) 

Widthh of villi (»m) 

Cryptt :Viltous ratio 
Goblett cells number per 
1000 urn villi 

Intervillouss space(nm) 

Inflammatoryy cells : 

Lymphocyte e 

Chroni cc Non -
Infectiv ee Diarrhe a 

(n=31) ) 

287.711 +90.80 

161.411 +47.62 

119.633 + 22.31 

0.599 + 0.21 

12.199 + 4.39 

466 90 + 25.22 

Contro l l 
<n=37) ) 

2355 41 +73.32 

186.222 + 64.09 

114.599 + 34.20 

0.888 + 0.54 

14.999 + 4.96 

53.511 +25 19 

p-valu e e 

0.013 3 

NS S 

NS S 

0.011 1 

0.029 9 

NS S 

19 9 35 5 0.003 3 

Intraepitheliall lymphocyte 

+ + 

++ + 

Plasmaa cel l : 

0 0 

+ + 

Eosinophil: : 

0 0 

+ + 
++ + 

+++ +++ 

Polymorphonuclearr cells: 
0 0 

+ + 

Gradee of inflammation : 

0 0 

+(mild) ) 

++(moderate) ) 

LFH: : 

0 0 

31 1 

0 0 

0 0 

27 7 

1 1 

15 5 

10 0 

14 4 
12 2 

1 1 

17 7 

9 9 

9 9 
17 7 

15 5 

35 5 

2 2 

1 1 

35 5 

20 0 
1 1 

26 6 
10 0 

0 0 

34 4 

2 2 

33 3 

4 4 

NS S 

NS S 

NS S 

NS S 

0.006 6 

<< 0.001 

LFH=Lymphoidd follicle hyperplasia ; NS=not significant 
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Tabl ee 7. Result s of Colonoscopi c and Histopathologi c Examinatio n 

Colo nn Frequenc y Percen t (%) 
Abnormalitie s s 

Nonspecificc colitis 9 27.27 
Eosinophilicc colitis 1 3.03 
Polypp 2 6.05 
Crohn'ss disease 4 12.10 
Ulcerativee colitis 2 6.05 
Normall 15 45.50 

Tablee 8. The Causes of Chroni c Non-Infectiv e Diarrhe a Patient s 

Causes s 

Idiopathtc/non-spectfic c 
duodeno-jejuno-ileo-colitis s 
Irritablee bowel syndrome 
Crohn'ss disease 
Colonicc Polyp 
Ulcerativee colitis 
Normall duodenojejuno-
ileocolon n 
Eosinophilicc duodenojejuno-
ileocolitis s 

Frequenc y y 

16 6 

6 6 
4 4 
2 2 
2 2 
2 2 

1 1 

Percen tt  (%) 

48.5 5 

18.2 2 
12.1 1 
6.1 1 
6.1 1 
6.1 1 

3.0 0 

Tabl ee 9. The Existenc e of Smal l Intestina l Abnormalitie s and Larg e 
Intestina ll  Abnormalitie s 

Smal l l 
Intestina l l 
Abnormalit y y 

+ + 
--
Total l 

Larg ee Intestina l 
Abn n 

++ (%) 

12(36) ) 
6 6 

18(55) ) 

ormalit y y 

-<%> > 

8 8 
7 7 

15(45) ) 

Tota ll  (%) 

20 0 
13 3 

33(100%) ) 
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DISCUSSION N 
Mostt patients in the study were male. This finding was consistent with another study.(11) 

Thee mean age of the patients in this study was higher than in the other study in bloody 
diarrheaa which had a mean age of 30 years, but the same as in a Korean's study (11,12,13). Most 
patientss had good economical status. This fits with the general observation that an infectious 
causee of chronic diarrhea is more frequent in patients with lower socioeconomic class. 

Thee most frequent stool form was soft non-bloody, non-steatorrhea (727%). This concorded 
withh another previous study(12). The most frequent duration of diarrhea of >24 weeks was 
differentt if compared with other study which showed 1-240 months.(ll) 

Ann endoscopically abnormal duodenal bulb was found only in 2 (6%) patients and an 
abnormall  terminal ileum was found only in 12 (36.4%) patients. The abnormalities were best 
discoveredd with histopathology examination. In this study we found normal endoscopical 
findingss in 21 specimens of terminal ileum, 31 specimens of dudenal bulb, and 33 specimens of 
descendingg part of duodenum or jejunum, but histopathologically we found that only 8 patients 
hadd normal small intestine and the rest of the patients had abnormalities. This findings showed 
thee importance of histopathological examination to make a definite diagnosis, as has been 
reportedd in other studies.(14,15,16) Some reports have suggested that small and large intestinal 
biopsiess be routinely obtained at endoscopy in patients with normal appearing mucosa who 
havee chronic lower Gl tract symptoms.(14,17,18) It has been recognized also that biopsies 
fromm macroscopically normal mucosa in patients with Crohn's disease can show diagnostic 
abnormalities.. (19,20) 

Wee found lymphoid follicle hyperplasia in the jejunum, and this may be due to inflammation. 
Lymphoidd hyperplasia in the duodenum and jejunum usually is abnormal and always associated 
withh the changes of duodenitis or jejunitis(9). Through endoscopic examination, we also found 
lymphoidd follicl e hyperplasia in the terminal ileum. However, this findings still has to be 
examinedd thoroughly to differentiate between normal or pathologic(infection or inflammation). 
Tnn a normal terminal ileum we can usually find lymphoid follicl e hyperplasia which contains 
lymphoidd agregates and TgG subclass-containing cells (21,22,23). The prevalence of follicl e 
lymphoidd hyperplasia in this study was 3 out 30, or 10%, in jejunum and 17 out of 26, or 65.38%, 
inn terminal ileum. These frequencies were higher than the findings in the other studies which 
showedd lymphoid hyperplasia on 3% of 1000 consecutive autopsies(24,25). Lymph folliculiti s 
andd lymphoid hyperplasia of the appendix and colon in ulcerative colitis have recently been 
reportedd in the literature.(26) Lymph folliculiti s and/or lymphoid hyperplasia was supposed 
too be early lesions in ulcerative colitis. 

Histopathologicallyy the villous width of the duodenal bulb in the chronic diarrhea patients 
wass longer than in the control group, but this was questionable. 

Histopathologicallyy the lymphocyte, eosinophil infiltration and grade of inflammation of 
thee duodenal bulb in the chronic diarrhea group were lower than in the control group. To 
definee wether this was caused by another mechanism than inflammation, this findings wil l 
havee to be studied more intensively. 

Inn the pars descendens duodenum, based on the histopathologic examination, the 
lymphocytee infiltration, stage of inflammation and polymorphonuclear cells were found to be 
muchh greater than in the control group. These findings differed from the results of other 
studies.(27,28,29.30) ) 

Inn the jejunum, based on the histopathologic examination, the lymphocyte infiltration and 
gradee of inflammation and polymorphonuclear cells were found to be higher than in the 
controll  group. This findings were also different from the results of the other studies.(27,28,29,30) 

Inn the terminal ileum, the histopathologic examination revealed that lymphocyte infiltration, 
gradee of inflammation, polymorphonuclear cells and lymphoid follicle hyperplasia were greater 
thann in the control group. These f indings were also variable accord ing to 
literatures.. (27,28,29,30,31,32.33,34) 
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Thee most frequent cause of the patients was idiopathic/non-specific duodenojejunoileo-
colitis,, this findings was in line with an other study, which reported the most frequent histological 
findingg was nonspecific inflammation in chronic diarrhea patients.(11) 

Al ll  of the 4 patients with Crohn's disease had terminal ileitis and colitis, this findings were 
inn line with statements in the literature that Crohn's disease can affect both the small intestine 
andd large intestine.(33,35) In two patients with ulcerative colitis there were no small intestinal 
abnormalities,, only colon abnormalities, and these findings were the same as in other 
literature.(36) ) 

CONCLUSION N 
Throughh histopathologic examinations, it was found that there was increased lymphocyte 

infiltration,, inflammation and lymphoid follicl e hyperplasia in specified areas of small intestine 
inn chronic noninfective diarrhea patients. The histopathologic appearances must be differentiated 
separatelyy according to the diseases. 
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ABSTRACT T 

Background:: In Indonesia, the proportion of carbohydrate from the daily intake is about 
60-80%.. A number of small bowel disorderscan result in impairment of absorption and enz v me 
deficiency.. Chronic diarrhea is common in Indonesia. 

Materiall  and Method: 34 functional dyspeptic patients with endoscopically normal small 
bowell  as a control group and 17 chronic diarrhea patients of the Division of Gastroenterology 
Universityy of Indonesia/Cipto Mangunkusumo Hospital were included in this study. All patients 
underwentt gas trod u oden ojejunoscopy and ileocolonoscopy examination. Biopsies were taken 
fromm the jejunum (2 specimens) and the biopsy specimens were examined for enzyme analysis 
(lactase,, maltase, sucrase). The data were analyzed with Kruskal-Wallis or ANOVA. 

Results:: The lactase of the chronic diarrhea group was significantly lower than the control 
groupp (1.941+1.621 umol/min.mg protein vs 2.502 + 2.098 umol/min.mg protein)(p<0.001). 
Thee maltase of the chronic diarrhea group was significantly lower than the control group 
{280.9422 3 umol/min.mg protein vs 371.920 + 250.177 umol/min.mg protein)(p<0.001). 
Thee Sucrase of the chronic diarrhea group was significantly lower than the control group 
(48.4744  28.553 umol/min.mg protein vs 66.727 + 49.685 umol/min.mg protein) (pO.001). 

Conclusion:: The enzyme activity concentrations (lactase, maltase, sucrase) were much 
lowerr in chronic diarrhea cases. 

Keyy word: Jejunum, chronic diarrhea, lactase, maltase, sucrase. 
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INTRODUCTION N 
Carbohydratess provide humans with the majority of their energy requirements. In the 

averagee Western diet, approximately 50 per cent of absorbable carbohydrates are ingested as 
starchh with lesser proportions of sucrose, lactose, and fructose. In addition, small amounts of 
thee absorbable sugar trehalose and non-absorbable carbohydrates including stachyose, 
raffinosee and cellulose are ingested.(1) In Indonesia the proportion of carbohydrate in the 
dailyy food intake is about 60- 80.%.(2,3) Normally, most of an ingested carbohydrate load is 
completelyy absorbed before reaching the colon but a number of disorders can result in 
impairmentt of absorption by the small intestine. Symptoms of carbohydrate malabsorption 
includee abdominal distension, cramps, flatulence and diarrhea.(4,5) Whether carbohydrate 
malabsorptionn produces symptoms depends not only on the absolute intestinal digestive and 
absorptivee capacity, but also on additional factors such as the quantity of the ingested load, the 
ratee of gastric emptying, the response of the small intestine to an osmotic load, the metabolic 
activityy of the colonic bacterial microflora and the compensatory capacity of the colon to 
absorbb excess water and short chain fatty acids. The term carbohydrate malabsorption indicates 
thatt ingested carbohydrates are incompletely absorbed by the small intestine. Carbohydrate 
intolerancee refers to symptoms that result from carbohydrate malabsorption. Lactose 
malabsorptionn is the most common disorder of carbohydrate absorption. Decreased brush 
borderr lactase levels occur in most mammals, including man, during the postweaning period. 
Byy adulthood, the majority of humans worldwide are lactase-deficient. A number of objective 
testss of small bowel biopsies are currently used to study the completeness of carbohydrate 
absorptionn for clinical purposes. The term carbohydrate malabsorption frequentely refers to 
ann abnormal result of one or more of these tests. The tests are for mucosal disaccharidase 
activity,, and mucosal oligosaccharidase (maltase activity, sucrase activity). In contrast, the 
mucosall  lactase activity test could reveal any abnormalities of lactose absorption. Even in 
apparentlyy normal individuals, mucosal lactase concentration is the lowest of any of the 
dissacharidases.. In isolated lactase deficiency and in diseases involving damage to the small 
intestinall  mucosa, lactase levels are further diminished and are incapable of completely 
hydrolysingg even moderate lactose loads.{4) 

Chronicc diarrhea is common in Indonesia. In this study we wil l examine the concentration 
levell  of enzymes of the small bowel in chronic diarrhea cases compared to normal Indonesian 
people.. This study wil l disclose the lactose or sugar malabsorption in chronic diarrhea suffers 
andd normal Indonesian people. 

MATERIAL SS AND METHODS 
344 functional dyspeptic patients with endoscopically normal small bowel and 17 patients 

withh chronic diarrhea in the Division of Gastroenterology, Department of Internal Medicine, 
Univefsityy of Indonesia/Cipto Mangunkusumo hospital were included in this study. We used 
thee PCF-10 Olympus to perform gastro-duodeno-jejunoscopy and the CF-200 Olympus to do 
thee ileo-colonoscopy examination. Biopsies were taken from the small bowel (jejunum), 2 
specimens.. Normally the lactase or other enzyme activity is highest in the jejunum.(6,7) The 34 
smalll  bowel specimens (jejunum) from normal people and 17 small bowel specimens (jejunum) 
fromm chronic diarrhea patients were wrapped in plastic and stored at -40 °C and were then sent 
too AMC Amsterdam (Department of Clinical Chemistry) for the enzyme analysis to be carried 
out.. The enzyme analysis was for: lactase, maltase, sucrase , acid phosphatse and alkaline 
phosphatasee for each kind of biopsy. The enzyme analysis was done with spectrophotometry 
examination,, using COBAS FARA spectrophotometer. 

Thee data of the normal group and the chronic diarrhea group were compared "and analyzed 
statisticallyy (Kruskal-Wallis or Analysis of Variance/ANOVA). 
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RESULTS S 
Sincee 1997 until 2000, we obtained 34 specimens of the small bowel(jejunum) trom normal 

peoplee and 17 specimens biopsy of the small bowel(jejunum) from chronic diarrhea patients. 
Inn this study the enzyme analyzes of the jejunum in chronic diarrhea cases to normal were 

compared. . 
Thee lactase concentration was significantly lower in the chronic diarrhea group than in the 

normall  group (p < 0.001). (Figure 1 and table 1) 
Thee maltase concentration was significantly lower in the chronic diarrhea group than in the 

normall  group(p < 0.001). (Figure 2 and table 1) 
Thee sucrase concentration was significantly lower in the chronic diarrhea group than in the 

normall  group (p < 0.001). (Figure 3 and table 1) 

Tabl ee 1. Enzym e Concentrat io n in Jejuna l Biops y Specimen s 

Meann Concentration of 
Enzymee Control Group 

(umol/min.g.protein) ) 
(n=34) ) 

Meann Concentration of 
Chronicc Diarrhea Group 

(umol/min.g.protein) ) 
(n=17) ) 

p-value e 

Lactase e 
Maltase e 
Sucrase e 

2.500 + 2.09 
371.922 + 250.17 
66.722 + 49.68 

1.944 + 1.62 
280.944 + 148.17 
48.477 + 28.55 

<< 0.001 
<< 0.001 
<< 0.001 
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Meann Concentration : p < 0.001 ) 

Figuree 1. The comparison of lactase enzyme 
activityy concentration in jejunal biopsy 
specimenss between chronic diarrhea and 
normal l 
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DISCUSSION N 
Indonesiann adults usually have lower lactase concentrations in their small bowel than 

European/Americann adults due to ethnicity/geographical differences.(8) 
Thee normal range of lactase concentration in the European is between 13.5 - 63.5 (mean: 

38.55  12.5) umol/min.gr.protein In this study we found low lactase concentration most likely 
duee to the ethnic or geographical difference or technical problems in transporting the specimens 
etc.. Interestingly the result of lactase concentration in the chronic diarrhea group is statistically 
muchh lower than the control/normal group. So in the chronic diarrhea group, damage to the 
smalll  bowel mucosa might lower the concentration of lactase, which may play a role in the 
chronicc diarrhea mechanism. 

Thee maltase concentration in the chronic diarrhea group was statistically much lower than 
inn the normal/control group. This may be caused by many processses or mechanisms playing 
aa role in the mucosal damage in chronic diarrhea. 

Thee maltase activity concentration in the normal/control group in this studv is the same as 
thee normal activity concentration in Europeans at 99 - 395 (mean:247 + 74) umol / min.gr.protein. 

Thee result of sucrase (saccharase) activity concentration in the chronic diarrhea group is 
alsoo statistically much lower than in the normal/control group. We suspect this may be due to 
manyy processes or mechanisms in the pathogenesis of mucosal damage of the small bowel in 
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chronicc diarrhea. The sucrase (saccharase) activity concentration in normal /control group in 
thiss study is the same as the normal activity concentration in Europeans at 35-179 (mean:107 
++ 36) umol/min.gr.protein. 

Thee causes of lactase deficiency in chronic diarrhea were variable, including infection, 
inflammation,, Celiac disease, congenital etc(9,10,ll) 

Thee low concentrations of lactase, sucrase and maltase in these chronic diarrhea patients 
weree the same as in malnutrition (12,13). It has been demonstrated that in malnourished rats 
theree is a significantly low concentration of lactase, sucrase and maltase, compared to normal 
rats. . 

CONCLUSION N 
Somee enzyme (lactase, maltase, sucrase) concentrations of the small bowel specimens 

weree much lower in chronic diarrhea cases. 
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ABSTRACT T 

Background:: One of the aetiologies in chronic infective diarrhea is Candida infection 
(Candidiasis)) of the small and large bowel. 

Materiall and Method: Al l of the chronic diarrhea patients between 1995-2000 were examined 
fo rr s too l Candida, d i r ec t l y or by cu l t u re . A l l of the pat ients were examined by 
gastroduodenojejunoscopyy and ileocolonoscopy. The diagnostic criteria of intestinal candidiasis 
ass the cause of chronic diarrhea was if Candida was found directly on stool examination or 
positivee ++ or +++ on stools culture examination and the diarrhea stopped when given anti 
Candidaa drugs (nystatin). 

Result:: There were 89 patients f rom 207 chronic diarrhea patients wi th positive Candida in 
theirr stool. Only 65 (31.40%) patients were diagnosed as intestinal candidiasis. The most frequent 
characteristicss of the patients was male (64%), mean age of 44.36 + 15.01 years, unemployed 
(49.4%),, having senior high school education (40.4%), 3-4 weeks of diarrhea (32.6%), soft-
frequentt stool (71,9%). Most of the patients had other underlying/concomitant diseases such 
ass bacterial/parasitic infections (20.2%), malignancies (8.9%), inflammatory bowel disease (7.8%) 
etc.. In three patients wi th candidiasis but without other organic abnormalities, the diarrhea 
improvedd after nystatin treatment. 

Conclusion:: Intestinal candidiasis should be considered of as one of the causes of chronic 
diarrhea a 

Keywords:: candidiasis, intestinal, chronicdiarrhea 
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INTRODUCTION N 
Chronicc diarrhea is frequent in Jakarta Indonesia.(1) One of the causes of chronic diarrhea 

iss Candida infection (Candidiasis) of the small and large bowel.(2) We know that in normal 
personss Candida albicans w i l l be present in the bowel in a small amount as a commensal 
fungus.(3)) If antibiotics or immunosuppressive drugs have been used over a long period, the 
normall flora of the bowel w i l l be changed, and there wi l l be an overgrowth of Candida 
albicans.{A)albicans.{A) This may cause symptoms such as diarrhea.(5,6,7,8) It has been reported that 
o v e r g r o w t hh of the bowel w i t h Candida occurs in many severe diseases such as 
immunodeficiency,, malnutr i t ion, cancer and HIV-infection etc.(9,10,11) 

Thee aim of this study is to define the prevalence of candidiasis in chronic diarrhea and 
discusss the possible role of Candida as a cause of diarrhea. 

MATERIAL SS AND METHODS 
Al ll of the chronic diarrhea patients were examined for stool Candida, directly or by culture. 

Thee chronic diarrhea patients of the Division of Gastroenterology Department of Internal 
Medicinee Cipto Mangunkusumo Hospital /Faculty of Medicine University of Indonesia were 
examinedd in the period 1995-2000. Al l patients were examined by gastroduodenojejunoscopv 
andd ileocolonoscopy. Upper GI endoscopy was done wi th Olympus PCF10 colonoscope, which 
cann reach the proximal jejunum. The correct location of the tip of the endoscope (reaching the 
proximall jejunum) was confirmed w i th fluoroscopy- A Olympus CF200 EVIS200 colonoscope 
wass used for colonoscopy and ileoscopy. The diagnosis criteria of intestinal candidiasis as the 
causee of chronic diarrhea was if Candida was found directly on stool examination or positive ++ 
o r + + ++ on stool culture examination and the diarrhea stopped when given anti Candida drugs 
(nystatin).. The Criteria: + if there were only a few colonies Jess than 10 colonies, on stool 
culture;; ++ if there were abundant Candida colonies on stool culture, more than 10 colonies; 
-*-+++ if we found Candida on direct microscopic stool examination or Candida colonies were too 
numerouss to be able to count on stool culture. Candida was thought to be only an intestinal 
commensall if the Candida was found only f rom stool culture positive + and there was no 
improvementt after anticandida therapy. Candidiasis was absent (negative Candida) if we found 
noo Candida albicans in direct stool examination nor stool cutture.(12,13,14) The data- were 
analyzedd wi th chi-square test/fisher test or ANOVA/K ruska l Walis. 

RESULTS S 
Eightyy nine out of 207 patients had Candida in their stools on stool examination. There were 

noo characteristics differences between the patients with other concomitant diseases and patients 
wi thoutt other concomitant diseases(p>0.05)(table 1). 

Candidaa in the stool was positive in 89 patients, but according to the criteria of intestinal 
candidiasiss we found only 65(31.40%) candidiasis cases. The direct negative, + in eulture(less 
thann 10 colonies) was interpreted as negative for candidiasis. 
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Tabl ee 1. Characteristic s of patient s wit h Positiv e Candid a in th e Stoo l 

Characteristic s s 

Sex:Sex: Male/Femaie 
Meann of age(years) 
Occupation: : 

Labourer r 
Business s 
Government t 
Private e 
Teacher r 
None e 
Nurse e 
Medicall doctor 

Education: : 
University// Academy 
Seniorr Highschool 
Juniorr Highschool 
Elementary y 
None e 

Lengthh of diarrhea(weeks) 
3-4 4 
4-12 2 
12-24 4 
24-48 8 
>48 8 

Stooll form of diarrhea: 
Wateryy stool 
Soft-frequentt stool 
Steatorrhea a 
Bloodyy diarrhea 

Otherr concomitant diseases: 
Malignancies(Caa colon, lymphoma, 
hepatomaa etc) 
Tuberculosis(lung,colonn etc) 
Liverr cirrhosis/chronic hepatitis 
IBDfCrohn'ss and Ulcerative colitis) 
Colonn polyp 
Diabetess Mellitus 
Amyloidosis s 
Toxicc goiter 
Otherr infections{pathogenic E.coli, 

Paratyphus,, pseudomonas sp. 
Enterobacterr aerogenes, 
Klebsiellaa oxytoca. Yersinia, 
Entamobaa histolytica 

Withh othe r 
concomitan t t 

disease s s 
(n=45) ) 

27/18 8 
46.333 + 15.26 

7 7 
2 2 
7 7 
2 2 
0 0 

25 5 
2 2 
0 0 

11 1 
21 1 

4 4 
8 8 
1 1 

15 5 
15 5 
2 2 
8 8 
5 5 

5 5 
29 9 

0 0 
11 1 

8 8 

4 4 
6 6 
7 7 
2 2 
2 2 
1 1 
1 1 

18 8 

Noo oth e r 
concomitan t t 

disease s s 
(n=44> > 

30/14 4 
42.34+14.64 4 

4 4 
2 2 

10 0 
7 7 
1 1 

19 9 
0 0 
1 1 

11 1 
15 5 
6 6 
4 4 
8 8 

14 4 
7 7 

10 0 
8 8 
5 5 

4 4 
35 5 

1 1 
4 4 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

p--
valu e e 

NS S 
NS S 

NS S 

NS S 

NS S 

NS S 

Tota l l 
Frequenc y y 

<n=89) ) 

(%) ) 
57/32(64.0/36.0) ) 

44.36+15.01 1 

11(12.4) ) 
4(4.5) ) 

17(19.1) ) 
9(10.1) ) 

1(1.1) ) 
44(49.4) ) 

2(2.2) ) 
1(1.1) ) 

22(24.7) ) 
36(40.4) ) 
10(11.2) ) 
12(13.5} } 
9(10.1) ) 

29(32.6) ) 
22(24,7) ) 
12(13.5) ) 
16(18.0) ) 
10(11.2) ) 

9(10.1) ) 
64(71.9) ) 

1(1.1) ) 
15(16.9) ) 

8(8.9) ) 

4(4.5) ) 
6(6.7) ) 
7(7.8) ) 
2(2.2) ) 
2(2.2} } 
1(1.1} } 
1(1.1) ) 

18(20.2) ) 

Note:: 1 patient may have one or more concomitant diseases; NS=not significant 
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Tabl ee 2. Candid a Examination s in Stoo l 

Candid aa positiv e Frequenc y Percen t (%) 

Positivee in direct examination 
Directt exam.negative. + in culture 

(lesss 10 colonies) 
Directt exam.negative, ++ in culture 

(moree 10 colonies) 
Directt exam.negative, +++ in culture 

(fulll of colonies) 
Directt exam.positive and culture ++/+++ 

25 5 
24 4 

2 2 

32 2 

6 6 

28.1 1 
26.9 9 

2.2 2 

35.9 9 

6.7 7 

Figuree 1. Candida albicans in culture 

DISCUSSION N 
Thee role of Candida albicans in chronic diarrhea is very controversial, many experts do not 

believee that Candida albicans is one of the major cause of diarrhea. Until now, many experts 
havee suggested that in chronic diarrhea, firstly we have to find other organic diseases as major 
causess such as Crohn's disease, ulcerative disease, polyp or cancer etc. In this study, Candida 
albicansalbicans have been found positive in stools in 89 (42,99%) from 207 chronic diarrhea patients, 
butt according to our criteria of intestinal candidiasis, we have 65 (31.40""). 

Thee most frequent demographic characteristics were male, age 20-29, no occupation (work), 
seniorr high school education, length of diarrhea 3-4 weeks. These characteristics were similar 
too other studies. 

Thee most frequent form of the stool was soft frequent stool; this is also similar compared 
too other studies. 

Manyy studies on Candida albicans find that Candidiasis appears in patients with long 
periodd of antibiotic or immunosuppresive drugs, AIDS, cancer, malnutrition etc.(6,7,8,9,12) 
Thiss is the same as in our study which showed some underlying or concomitant diseases as the 
predisposition,, like colon cancer, malignant lymhoma, tuberculosis, liver cirrhosis, inflammatory 
bowell  disease, colonic polyp, diabetes mellitus etc(table 1). In this study we didn't ask the 
patientss about the uses of antibiotic recently before the examination, since we already knew 
thatt many doctors in Indonesia usually use antibiotic as the initial treatment tor diarrhea and 
inn patients with liver disease. Also it is known that the people also use antibiotics frequently 
withoutt consulting their doctors, because antibiotics are easily available in the black market. 

Too examine the role of candidiasis in chronic diarrhea, we treated the candidiasis patients 
withh nystatin for 2 weeks. A lot of patients improved & got their diarrhea stopped. Unfortunately 
thee results of the nystatin treatment were not recorded & were not followed up. The treatment 
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withh nystatin was good and effective, but we cannot sav that the improvement of diarrhea was 
causedd by the eradication of Candida albicans from the bowel. Maybe the decrease of Candida 
albicansalbicans amount in the bowel has a role in the improvement of diarrhea. ('14,15 ,1 6}  To know the 
rolee of Candida albicans in diarrhea, a further study must be done intensively. 

CONCLUSION N 
Intestinall  candidiasis should be considered of as one of the causes of chronic diarrhea 
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ABSTRACT T 

Background:: Villous atrophy of the small intestine is one of the causes of chronic diarrhea. 
Theree has been very littl e mentioning of celiac sprue or giardiasis cases in Indonesia as a cause 

off  vilous atrophy. 
Materialss and methods: All patients from 1995 to 2001 who had chronic diarrhea and who 

revealedd histopathological villous atrophy after endoscopical examination were included in 
thiss study. Stools were analyzed to examine the possibility oi giardia or other types of infection 
thatt caused villous atrophy in the intestine. As histopathological control group, 37 patients 
withh normal duodenum or jejunum mucosal biopsies were included. The height and width of 
thee villous mucosa and intervillous mucosa were measured with the microscope (micrometer). 
Thee scoring method for the inflammatory cells (the lymphocyte, plasma and eosinophil cells) 
weree graded as O(negative), +, ++, and +++. 

Results:: This study found only 3 cases of celiac sprue and 8 cases of giardiasis in 207 chronic 
diarrheaa cases. The mean age was 45 + 5.05 years old. Most if the patients were male, average 
economicc condition, bad hygiene-sanitation, soft nonbloody-nonsteatorrhea and 3-12 weeks 
durat ionn of d iarrhea. Malnutr i t ion was found in 3 patients, anemia in 6 patients, 
hypoalbuminemiaa in 2 patients, positive antigliadin titer in 1 patient, positive giardiasis in 8 
patients.. Histopathological examination revealed that all patients had villous atrophy. The 
meann height of vill i of the patients was 67.78 + 32.32 urn vs 341.76 + 76.06 urn in healthy 
Indonesians.. The mean height of crypt of the patients was 260.00 + 126.19 jam vs 189.41  58.15 
umm in healthy Indonesian. We found more intraepithelial lymphocyte infiltration in the celiac 
casess histologically than in the normal control group. The lymphocyte infiltration in the villous 
atrophyy patients is more marked than in the normal control group. 

Conclusion:: Villous atrophy of the small intestine was rarely found in Indonesian adults. 
Thee most frequent causes of villous atrophy of the small intestine were giardiasis and celiac 
disease. . 

Keywords:: Villous atrophy, giardiasis, celiac disease, chronic diarrhea 
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INTRODUCTION N 
Villou ss atrophy of the small intestine is one of the causes of chronic diarrhea. The etiology 

off  villous atrophy of the small intestine includes celiac disease or celiac sprue, tropical sprue, 
Giardiasiss etc.(l,2,3,4,5,6,7,8) 

Celiacc disease, also known as Celiac sprue or gluten-sensitive enteropathy, is a disease of 
thee small bowel due to gluten in tolerance/hypersensitivity. This is a frequent disease not only 
inn Western European countries such as Ireland, the Netherlands and England but also in North 
Americaa and Australia.(1,2,3) 

GiardiaGiardia lamhlia is a parasitic protozoan which can grow in and attack the gastrointestinal 
tractt of man and can cause a number of problems including asymptomatic carrier state, and 
acutee and chronic diarrhea with malabsorption.(4,5,6,7,8) 

Symptomss of celiacsprue include steatorrhea (a chronic episodic diarrhea) with or without 
vomiting,, occasional cramping abdominal pains occurring at any time after ingestion of food 
thatt contains gluten, weight loss, nutritional deficiencies-particularly anemia, malaise, abdominal 
discomfortt and bloating. The characteristic pathology of this disease is the villous atrophy in 
thee small bowel, especially in the jejunum.(9) The diagnosis of this disease is based upon a 
pathologicall  biopsy of the small bowel and/or a positive anti-endomysial antibody and 
antigliadinn antibody from the patient's serum. Nowadays, the diet consumed by Asians, 
includingg Indonesians, contains much more wheat flour (gluten), such as bread, noodles etc. 
Theree has been very littl e report of Celiac sprue cases in Asia. One of the complications of the 
Celiacdiseasee is malignant T cell lymphoma.(10,11) 

Thee diagnosis of giardiasis is often based on clinical features, history of foreign travel to an 
endemicc area, giardia's cyst on microscopic examination of stooll  and trophozoites on duodenal 
aspirationn and/or biopsy. Giardia lambliacolonises the small intestine and localises preferentially 
inn the mid and upper jejunum. 

Accordingly,, there is still no report and no data of villous atrophy of the small intestine for 
Indonesians.. . 

Thee absence of reports on this disease may be caused by a lack of necessary medical 
facilitiess and medical technology for diagnosing gluten enteropathy, giardiasis etc. 

MATERIAL SS AND METHODS 
Wee studied all sufferers of chronic diarrhea who came to our clinic from 1995 to 2001. All of 

thosee whose histopathological examination results of the duodenum-jejunum showed villous 
atrophyy were included in this study. Their habits in food and drink consumption, including 
consumptionn of wheat (such as bread,nood!es etc.), were recorded. All patients underwent 
jejunoscopyy and ileocolonoscopy to rule out other diseases. Biopsies were taken from the 
jejunumm (2 specimens) and the terminal ileum (2 specimens). Anti-endomysial and antigliadin 
serumm tests were conducted on patients with no giardia or other intestinal infections in 
Amsterdam,, the Netherlands. The antigliadin serum is classified as positive if the antigliadin 
titerr exceed 25AE/ml, doubtful or + if the level was 10-24 AE/ml, and negative or-if the level 
wass below 10AE/ml. 

Stoolss were analyzed to examine the presence of giardia or other types of infection that 
couldd also have caused the villous atrophy in the intestine. As the histopatological control 
group,, 37 patients with normal duodenum or jejunum mucosa biopsies were included. The 
heightt and width of the villous mucosa and intervillous space were measured with the 
measurementt on the microscope(micrometer) objective lens of lOx. In Magnifying lOx: 1 U-10 
micronn (urn). The inflammatory cells were examined with objective lens of 40x and lOOx 
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magnificationn levels. The stain used was Haematoxvlin-F.osin. The scoring method for the 
inflammatoryy cells (the lymphocyte, plasma and eosinophil cells) used thesvmbolsü (negative), 
+,, ++and +++. A + would be used if, during the histological examination, the distance between 
twoo cells was found to exceed the diameter of the celts. A ++ would be used if, during the 
examination,, the distance between two cells was less than the diameter of the cells. A +++ 
wouldd be used if the inflammatory cells were directly touching one another. 

Thee grade of Celiac disease was used according to Marsh, grade I: intraepithelial 
lymphocytosiss (>30/100 enterocytes), grade II: intraepithelial lymphocytosis and crypt 
hyperplasia,, grade Ilia: partial villous atrophy, grade II lb: subtotal villous atrophy, grade I lie: 
totall  villous atrophy, and grade IV: irreversible hypoplastic/atrophic changes.(12,13} 

Thee giardia infection was considered positive if we found Ciardia !ambli,i from the 
histopathologic]̂]  and stool examinations (4,5,6,7,8/14,15). 

RESULTS S 
Fromm 207 patients with chronic diarrhea over the six years period, we found 11 (5.31%) 

patientss with villous atrophy of the small intestine which consisted of 3 cases of Celiac sprue 
(glutenn enteropathy) and 8 cases of giardiasis. In terms of patients' characteristics, the majority 
wass male 8 patients in which 2 patients with Celiac disease. The mean age was 45 5 years 
old.. Most of the patients had average or good economic status,, no occupation in 6 patients. The 
threee patients with Celiac sprue had a history of consuming bread and other wheat-containing 
food.. All Celiac sprue patients had a high level of hygiene sanitation while all Giardiasis patients 
hadd a low level (bad) of hygiene sanitation. The 8 patients had soft, bloodless and non-
steatorrheicc stool. The dominant duration of the symptom was 3-12 months (6 patients), see 
Tablee 1. 

Thee physical examinations and tab tests, stiowed that 3 patients with Celiac sprue suffered 
fromm malnutrition, b patients had anemia, 2 Celiac sprue patients had hypoalbuminemia, and 
onee Celiac sprue patient was found to have a positive level of anti-gliadinserum (see Table 2). 

Tablee 1. Characteristic s of Patient s wit h Villou s Atroph y 

Characteristic ss Frequenc y 

8/3 3 
45.000 + 5.05 

5/6 6 

5 5 
6 6 

3 3 
8 8 

8 8 
3 3 

6 6 
4 4 
1 1 

(S'-V V 

Sex:: Male/female 
Meann age(years old) 
Economicc condition: good/average 
Historyy of consumption of food containing wheat or gluten: 

yes s 
No o 

Hygiene-sanitationn status: 
Good d 
Bad d 

Typee of diarrhea: 
Softt non-bloody non steatorrhea stool 
Watery y 

Durationn of diarrhea(weeks): 
3-12 2 
12-24 4 
>24 4 
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Tablee 2. Result s of Physica l Examinatio n and Laborator y Test s in 
Giardiasis/Celia cc spru e 

Physica ll  Examination / Laborator y Test s Frequenc y 

Nutritionall status: 
Underweightt 3 
Normall 8 

Anemia: : 
Yess 6 
Noo 5 

Hypoalbuminemia: : 
Yess 2 
Noo 11 

Giardiaa lamblia(+): 
Stooll only 2 
Histopatnologyy only 3 
Stooll and histopathology 3 

Anti-gliadinn Serum: + 1/1 (Titer 31 AE/ml) 

Figuree 1. Giardia lamblia in stool 
examination n 

Thee endoscopical examinations revealed that 3 patients had a normal stomach. 
Duee to lack of experience in small bowel endoscopic examination and the poor endoscopic 

vieww due to bad endoscopes, we were not able to differentiate between normal and abnormal 
appearancess of the small bowel (doubtful results) (Table 3). 

Inn subsequent development of his illness, one celiac sprue patient suffered from malignant 
lymphomaa in the intestine and abdomen. This patient eventually died of a septic shock. 

Histopatologicall  examination revealed that 2 celiac sprue patients suffered from total villous 
atrophyy of the intestinal mucosa, whereas 8 giardiasis patients stiffened from partial villous 
atrophy.. When the vill i of the intestinal mucosa were measured using the micrometer, it 
revealedd that the height of the mucosa vill i of Celiac sprue patients was 40 + 14.14 urn and the 
Giardiasiss patients was 76.67 + 35.02 urn, but the mean height of all patients was 67.78  32.32 
mm.. This was very different from the mucosal villous height of a normal Indonesian person, 
whichh was 341.76  76.06 um(p<0.001). 

Thee height of the mucosal crypt of the Celiac sprue patients was 350 + 70.71 urn and the 
giardiasiss patients was 206.67 + 117.93 urn, but the mean height of all patients was 260.00 + 
126.199 urn.This finding was also different from the normal height of mucosal crvpt of 
Indonesians,, which was 189.41 + 58.15 u, but not statistically different (p>0.05). The villous 
widthh and the intervillous space were also found to be smaller than those in normal persons, 
butt not statistically different (p>0.05). In comparison to the norm, a greater number of intra 
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Tablee 3. Results of Endoscopical Examination on Stoma 
Intestinee and Colon in Giardiasis/celiac sprue patients 

Endoscopica ll  Resul t 

Stomach: : 
Normal: : 
Hyperemia a 
Erosion n 

Duodenum: : 
Bulb: : 

Doubtfull (?) 
Hyperemia a 
Ulcer r 

Parss descendens; 
Doubtful(?) ) 
Hyperemia a 

Jejunum: : 
Doubtful(?) ) 

Terminall ileum: 
Doubtfull{?) ) 
Hyperemia a 
Folliclee lymphoid 

Hyperplasia a 
Colon: : 

Normal l 
Polyp p 
Hyperemiaa and erosions 

Frequency y 

3 3 
8 8 
2 2 

7 7 
4 4 
1 1 

8 8 
3 3 

11 1 

8 8 
3 3 

2 2 

5 5 
1 1 
5 5 

Tabl ee 4. Histopathologica l Result s fro m th e Mucos a of th e Jejunu m 

Histopathologicall Examination 

Villouss Atrophy: 
Totall Atrophy 
Focall Partial Atrophy 

Measurementt of Mucous Villi: 
Heightt of Villi 
Heightt of Crypt 
Widthh of Villi 
Intervillouss space 

Inflammatoryy Cells: 
Lymphocyte: : 

+/++ + 
+++ + 

Intraepitheliall lymphocyte: 
+ + 
++ + 
+++ + 

Plasmaa cell: 
0 0 
+ + 

Eosinophil: : 
0 0 
+ + 
++ + 

NS=nott significant 

Resultt of cases 
(total=11) ) 

Frequency y 
2 2 
9 9 

Meanss (nm): 
67.788 + 32.32 

260.000 + 126.19 
98.800 + 35.10 
22.200 + 14.80 

Frequency y 

4/11 1 
7/11 1 

5/11 1 
1/11 1 
3/11 1 

5/11 1 
6/11 1 

2/11 1 
9/11 1 
0/11 1 

Resultt of 
control l 

(total=37) ) 

None e 

Meanss (^m) 
341.766 + 76.06 
189.411 +58.15 
125.599 + 40.76 
24.122 +11.58 

Frequency y 

37/37 7 
0/37 7 

36/37 7 
1/37 7 
0/37 7 

1/37 7 
36/37 7 

20/37 7 
16/37 7 

1/37 7 

p-value e 

<< 0.001 
NS S 
NS S 
NS S 

0.001 1 

<< 0.001 

0.001 1 

NS S 
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Figuree 2. Histopathological 
appearancee of the jejunum of Celiac 
sprue.. Objective lens 10 x 10 

Figuree 3. Histopathological appearance of the 
jejunumm of Giardiasis. Objective lens 40 x 10 

epitheliall  and mucosal lymphocyte infiltrations was found in patients of Celiac sprue and 
giardiasis.. In comparison, the lymphocyte and plasma cell infiltration of the villous atrophy 
patientss were statistically different from the normal patients (p < 0.01). 

DISCUSSION N 
Thiss study showed that the frequency of villous atrophy of the small intestine was very low 

inn Indonesia, in cases with chronic diarrhea. The causes of villous atrophy were giardiasis and 
celiacc sprue. The incidence of celiac sprue cases was very low (1.45%) in comparison to what is 
reportedd in the literature about the same disease in the Western world, such as England.(1-
3,16,17)) The number of giardiasis cases was also very low in comparison to what is reported in 
developingg countries in Africa.(18,19). The number of giardiasis cases (8 of 207 chronic diarrhea 
cases)) is almost the same as another study in Indonesia which found giardiasis 2.9% from stool 
examinationss in 6 years duration.(20) 

Indonesianss are just beginning to consume wheat or gluten-containing food, such as 
bread,noodless and cookies. Common sense would tell us that, if there are people in other parts 
off  the world who have intolerance/hypersensitivity to wheat or gluten, there should be 
peoplee with the same type of intolerance/hypersensitivity in Indonesia. We know that the 
Indonesiann people are poor, have a bad hygiene-sanitation so we should have many infections 
includingg giardia. In this study we found onlv 8 cases of giardiasis. 

Thee low frequency of celiac sprue cases and giardiasis in Indonesia mav have been caused 
byy a lack of facilities to diagnose the disease properly, or because genetically Indonesian 
peoplee have a low risk to get celiac sprue.(3,17) The cost of examinations is also very high, as 
itt requires duodenojejunoscopy and histopathology. The tests for antibody (IgA) against 
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endomysiall  and antigliadin in diagnosing celiac spure, which are not yet available in our 
country,, can only be performed in other countries including the Netherlands. In the 
Netherlands,, tests for antigliadin and endomysial antibody are available only in certain 
laboratories.(21) ) 

Thee characteristics of the patients were different from the literature. Because in this study 
wee found only 3 patients with celiac sprue and 8 patients with giardiasis, it is impossible to 
interprett the results statistically for each disease and to compare the characteristics with other 
previouss reports.This study found 2 of 3 of celiac patients were male, while another study 
reportss that the majority of their patients were female.(3) This study found that from the 
giardiasiss patients, 5 of the 8 patients were male, and this was probably because men more 
frequentlyy eat outside their home where cleanliness cannot be guaranteed and are therefore 
moree susceptible to giardia infection. This is in accordance with previous reports(4-6). The 
studyy also found that the mean age of the villous atrophy patients was the same as in another 
studyy that reported the mean age as 42.(3) In this study, all sufferrers had an average or good 
economicall  status. This does not agree with reports suggesting that giardiasis is more likely to 
occurr in the lower economic class of society. Maybe the cause of this result was that the poor 
peoplee didn't have money to go to the hospitals or to see the doctors, they went to see the 
traditional/indigenouss medical practitioner. 

Diarrheaa was sufferred over along period of time, 3-12 months or more; this varies from 
studyy to study. 

Anemiaa and hypoalbuminemia was found in 6/11 of the patients, it was consistent with the 
reportt of the other studies.(3, 6,7,8,16,22,23) 

Inn one case, the anti-gliadin titer was found to be positive . Unfortunately, in the two other 
casess no anti-gliadin or anti-endomysial serum tests could not be performed, as one of the 
patientt passed away and the other, who was an out-of-town patient, could not be reached. If 
thee anti-gliadin and endomysial antibody tests were available at an affordable cost in Indonesia, 
theyy could be used to screen the population to determine the incidence of celiac sprue among 
Indonesians,, who are increasingly consuming food with wheat or gluten contents. (21) 

Withh the endoscopical examination, it was difficult to differentiate between abnormal/ 
pathologicc findings of celiac sprue or giardiasis and normal appearances of the intestine, and 
thereforee biopsies of the duodenum and jejunum would be necessary in all cases of chronic 
diarrhea,, particularly in patients who consume food containing wheat and gluten. Other reports 
foundd abnormal endoscopical findings in celiac disease such as: reduction in number or loss of 
Kerckring'ss folds, scalloped fold appearance (transverse linear clefts on the dome when viewed 
tangentially),, mosaic pattern (geometric reticular pattern) and visible vascular pattern.(3,12). 
Thee difficulties in diagnosing celiac sprue or giardiasis endoscopical] v in this study were due to 
aa lack of experience with celiac sprue/giardtasis, and lack of facilities. In giardia infection, the 
endoscopyy examination of the proximal small intestine was not reliable, therefore 
histopathologyy and duodena! aspiration were necessary. This study was unable to conduct 
aspirationn of duodenal fluid from the proximal small intestine due to many technical problems. 

Onee of the celiac sprue patients died due to a malignant abdominal lymphoma. This also 
confirmss the claim made by the literature that a high rate of malignant lymphoma complications 
iss common in celiac sprue cases.(10,ll) 

Fromm the histopatological examinations of the celiac cases, the villous atrophy of the 
intestine'ss mucosa was found to be total and the focal atrophy was partial. This was also 
consistentt with the literature.(1-3) The histopathological examinations of the giardiasis cases 
wass the same as the literature.(4-8) Histopathology in this study detected 6 of 8 giardiasis cases, 
aa higher rate than the stool test and in line with reports stating that histopathology or duodenal 
aspirationn could detect 80-100% of cases with giardia infection.(6) 

Al ll  three of the patients had grade III of celiac disease, so it seemed that all of the patients 
alreadyy had the disease for quite a long time. The medical doctors in Indonesia have no 
experiencee with this disease, so therefore could not help and treat these patients. The findings 
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off  celiac sprue in this study wil l force the Indonesian medical doctors to study or think more 
aboutt this disease in chronic diarrhea cases. If we can diagnose the celiac sprue early in a mild 
stage,, then the patient wil l be treated properly(24). All eight of the giardiasis patients had 
partiall  villous atrophy too, this showed that the patients had the disease for a quite long time. 
Earlyy detection of giardia infection must be done in diarrhea cases. 

Inn comparison to the control specimens, it was clear that sufferers of Celiac sprue and 
giardiasiss showed many differences. Villous height was much shorter, villous crypt height was 
greater,, both in line with previous findings. Villous width and intervillous space were smaller 
thann the norm, this varies from publication to publication. 

Thiss study also found a rise in mucosal and intraepithelial lymphocyte infiltration, in 
accordancee with published findings.(24) Other types of cell infiltration did not differ from the 
controll  samples. Mucosal lymphocytes play an important role in regulating gastrointestinal 
immunee response, so in celiac sprue and infection like giardiasis there wil l be increased 
infiltrationn of mucosal/intraepithelial lymphocytes.(25,26) Such inflammatory changes initiated 
byy a T-cell mediated reaction to dietary gluten, result in a loss of villous height and increased 
cryptt depth. In active disease, atrophy of the duodenal/jejunal mucosa leads to decreased 
valuess for mucosal disaccharidase activities(26) which causes the diarrhea. 

CONCLUSION N 
Villou ss atrophy of the small intestine was rarely found (5.31 %) in Indonesian adults. The 

frequentt cause of villous atrophy of the small intestine were giardiasis and celiac sprue. We 
foundd that the jejunal villous height and villous width of these patients were shorter than in the 
normal/controll  group histopathologically. The jejunal villous crypt, the mucosal lymphocyte 
infiltration,, the intraepithelial lymphocyte were higher than in the normal/control group. 
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ABSTRACT T 

Background:: Non Steroidal Anti Inflammatory Drugs(NSAID) have been associated with 
aa sudden and sustained rise in the incidence of gastrointestinal ulcer complications. This stud v 
wass done to learn about the effects of NSAID on the small bowel. 

Materiall  and Method: Thirty eight patients who were taking NSAID for their arthritis or 
rheumatismm during the period of June - December 1999 were included in this study. Gastro-
duodeno-jejunoscopyy was done with Olympus PCF-1Ü. The endoscopical appearances of NSAID 
entero-gastropathyy were evaluated with a scoring system. The NSAID entero-gastropathy 
appearancess were endoscopically seen as hyperemia, erosion and ulcer. Two biopsies each 
weree taken from the duodenal bulb, pars descending of the duodenum and of the jejunum. 
Fromm 37 normal control patients, we also took biopsies from the small bowel. The data were 
analyzedd with chi-square test or Fisher test and Anova or Kruskal Wallis . 

Results:: The most common characteristics of the patients were age between 50-59 year old 
(36.8%),, female (57.9%). The most frequent duration of NSAID consumption was 1-14 days 
(52.6%).. The most frequent NSAID which had been consumed was piroxicam. 

Theree were diarrhea without blood or steatorrhea complaints in 3 cases. Chronic diarrhea 
wass found in two patients. 

Endoscopically,, in the duodenal bulb we found 30 (79%) NSAID enteropathy appearances. 
Theree were 30 (79%) cases of hyperemia, 15 (39.5%) cases of erosion and 3 (7.9%) cases of ulcer. 
Inn the second part (descending part) of the duodenum we found 11 (28.9%) NSAID enteropathy 
appearances.. There were 11 (28.9%) cases of hyperemia, 6(15.8%) cases of erosion and 1 (2.6%) 
casee of ulcer. In the jejunum, we found 3 (7.9%) NSAID enteropathy appearances. There were 
33 (7.9%) cases of hyperemia, 1 (2.6%) case of erosions where no ulcers were found. The NSAID 
gastropathyy appearances were found in 38 (100%) of the cases. The endoscopic appearance of 
NSAIDD enteropathy was not related to the existence of NSAID gastropathy (p > 0.05). The 
NSATDD enteropathy appearances at endoscopy were not related to the clinical symptoms (p > 
0.05). . 

Histopathologically,, there were no differences of the height of villi , height of the crypts 
betweenn the NSAID enteropathy group and the normal control group (p>0.05). The lymphocyte 
celll  infiltrations, polymorphonuclear cell infiltrations, erosion, bleeding, hyperemia and fibrosis 
weree more common in the NSAID enteropathy group, histopathologically (p<0.01). Goblet 
cellss was more frequent in the duodenal bulb of the NSAID enteropathy group than in the 
normall  group (p<0.001). 

Conclusion:: NSAID enteropathy appearances in patients who consumed NSAID were 
quitee frequent. 

Keyy words: NSAID enteropathy, endoscopic appearances, histopathologic appearance' 
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INTRODUCTION N 
Non-steroidall  anti-inflammatory drugs (NSAlDs) are a major cause of morbidity and 

mortalityy in the world, probably resulting in the death of 1200 patients per annum in the 
UK.(l )) When aspirin was first introduced in 1899, it became the world's first modern drug and 
too date, most succesful NSAID in the world for treating rheumatism or arthritis. However 
Douthwaitee and Lintott in 1938 demonstrated the ability of aspirin to cause acute mucosal 
erosionn and chronic ulceration of the gastrointestinal tract.(2) Then the increasing prescription 
off  the new non-aspirin, non-steroidal anti-inflammatory drugs (NSAIDs) indomethacin and its 
successors,, was associated with a sudden and sustained rise in the incidence of gastrointestinal 
ulcerr complications.(3) Overall, NSAIDs increase the risk of ulcer bleeding, perforation, 
hospitalization,, and death approximately 3-10 fold.(4,5,6) The cost of treating NSAID-related 
gastrointestinall  adverse effects almost certainly exceeds $4-8billion.(7) 

Inn general, the NSAIDs can cause damage to the gastrointestinal mucosa via several 
mechanisms,, including the topical irritant effect of these drugs on the epithelium, impairment 
off  the barrier properties of the mucosa, suppression of gastric prostaglandin synthesis, reduction 
off  gastric mucosal blood flow and interference with the repair of superficial injury.(8) The 
presencee of acid in the lumen of the stomach also contributes to the pathogenesis of NSA1D-
inducedd ulcers and bleeding, by impairing the restitution process, interfering with haemostasis 
andd inactivating several growth factors that are important in mucosal defence and repair. 

Theree were a lot of reports on gastric abnormalities caused by NSAIDs which we call 
NSAIDD gastropathy, but there were very few reports on NSAID enteropathy. The clinical 
symptomss of NSAID enteropathy are abdominal pain, diarrhea (acute and chronic), bleeding 
etc.Inn this study we studied the endoscopical and histopathological abnormalities of NSAID 
enteropathyy as one of the NSAID's side effects, which can cause chronic diarrhea. 

MATERIAL SS AND METHODS 
Osteoarthriticc or rheumatoid arthitis patients who were taking NSAID drugs (piroxicam 

andd others) in the Division of Gastroenterology and Rheumatology Department of Internal 
Medicinee University of Indonesia/CiptoMangunkusumo hospital were included in this study 
(June-- December 1999). 

Al ll  of the patients underwent duodeno-jejunoscopy. Blood coagulation tests were 
performedd before duodeno-jejunoscopy.We used the Olympus PCF-10 pediatric colonoscope 
forr the examination. The endoscopical appearances of NfSAlU entero-gastropathy were 
evaluatedd with personal scoring system, a modification of the Indonesian and Lanza scoring 
system.(9,10)) The NSAID entero-gastropathy appearances endoscopically were hyperemia, 
erosionn and ulcer. Hyperemia was graded as O(normal), l(mild), 2(moderate) and'3(severe). 
Erosionn was graded as 0(normal: no erosion), 1 (mild: less than 10 erosions), 2(moderate: 10-20 
erosions)) and 3(severe, more than 20 erosions). Endoscopic grading; 0(normal mucosa), 1 (mild: 
mildd hyperemia and/or mild erosion), 2(moderate: moderate hyperemia and/or moderate 
erosion),, 3(severe: severe hyperemia and/or severe erosion and/or an ulcer). The dyspeptic 
symptomss were also graded with a persona! scoring system according to the Indonesian 
scoringg system.(10,11) The dyspeptic symptoms were epigastric pain, nausea, vomiting, 
bloating,, anorexia. The grading system: 0(none), l(mild:l-5), 2(moderate:6-10), 3(severe:l1-
15).. Epigastric pain: 0(none); l(mild) if the pain was rare, not severe, 1-2 x/day and absent if the 
patientt did not think about the symptom; 2(moderate) if the pain occurred more than 2x/day, 
clearly,, but did not disturb the daily activity; 3(severe) if the pain occurred continuously, 
disturbedd the daily activity or bedrest was needed to relieve the symptom. Nausea: 0(none), 
l(mild )) if it occurred 1-2 x/day absent if the patient did not think about the symptom; 
2(moderate)) if it occurred more than 2x/day,c!earlv, did not disturb the daily activity; 3(severe) 
iff  occurred continuously and disturbed the daily activity. Vomiting: 0(none); 1 (mild) if occurred 
11 x/day, did not disturb the daily activity, 2(moderate) if occurred 2-3x/dav, disturbed the 
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dailyy activity, 3(severe) if occurred more than 4x/day and bedrest was needed. Anorexia: 
O(none),, 1 (mild) if the patient still had appetite and more than half the daily requirement of the 
foodd was eaten; 2(moderate) if the patient still had appetite but the food eaten was less than a 
quarterr of the daily requirement; 3(severe) if the patient had no appetite at all. Bloating: 
O(none),, l(mild) if the patient felt bloated, but no meteorismus on physical examination; 
2(moderate)) if the patient felt bloated and there was meteorismus on physical examination; 
3(severe)) if the patient felt bloated and there was shortness of breath. Biopsy specimens were 
takenn : 2 specimens from the proximal jejunum, 2 specimens from the descending part of 
duodenumm and 2 specimens from the duodenal bulb, for histopathology examinations. Patients 
weree excluded if they was not cooperative, data were incomplete, or there was active bleeding 
orr other causes like infection/inflammation etc. The findings were compared with 37 healthy 
functionall  dyspeptic patients. All of the biopsy specimens were analyzed by the Indonesian 
pathologistt and confirmed by the Dutch pathologist. The mucosa of the small intestine were 
measuredd by micrometer objective lens of lUx in micron {lunit(U)=10micron()A)meter}. 
Measurementss include: the height of villous, the height of crypt, the width of villous, the width 
off  intervillous space. The inflammatory cells {the lymphocyte, plasma, eosinophil, and 
polymorphonuclearr cells) were graded by personal scoring system: O(negative), +, ++, and 
+++.. A + would he used if, during the histological examination, the distance between two cells 
wass found to exceed the diameter of the cells. A ++ would be used if, during the examination, 
thee distance between two cells was less than the diameter of the cells. A +++ would be used if 
thee inflammatory cells were directly touching one another. 

Thee data were analyzed using chi-square, Fisher test or anova or Kruskal-wallis statistic. 

RESULTS S 
Thirtyy eight patients with NSAID consumption were examined (37 piroxicam and 1 acetyl 

salicylate). . 
Thee following table shows the characteristics of the patients and their frequency. 

Tablee 1. Characteristic s of patient s 

Characteristic ss Frequenc y Percent(% ) 

Agee group(yo); 
10 -19 9 
2 0 - 2 9 9 
3 0 - 3 9 9 
4 0 - 4 9 9 
5 0 - 5 9 9 
6 0 - 6 9 9 

Sex:: Male 
Female e 

Durationn of NSAID 
1-14 4 
15-30 0 
>30 0 

Onsett of dyspepsia 
0 0 
11 - 1 4 
>> 14 

consumption(days): : 

afterr taking NSAID(days): 

1 1 
3 3 
5 5 

12 2 
14 4 
3 3 

16 6 
22 2 

20 0 
13 3 
5 5 

13 3 
21 1 
4 4 

2.6 6 
7.9 9 

13.2 2 
31.6 6 
36.8 8 

7.9 9 

42.1 1 
57.9 9 

52.6 6 
34.2 2 
13.2 2 

34.2 2 
55.3 3 
10.5 5 
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11 1 
24 4 
2 2 
1 1 

35 5 
3 3 

28.9 9 
63.2 2 
5.3 3 
2.6 6 

92.1 1 
7.9 9 

Thee youngest of the patients was 16 years old and the oldest was 64 years old. 
Thee complaints of the patients were dyspepsia in 27 (71.1%) and diarrhea in 3 (7.9%). 
Mostt patients sufferred from mild dyspepsia (63.2%). There were nonbloody-non 

steatorrheaa diarrhea complaints in 3 cases. Chronic diarrhea was observed in two patients, in 
whichh one had diarrhea lasting for 3 weeks and the other had diarrhea lasting for 4 weeks. One 
patientt had acute diarrhea for only 1 week. 

Tablee 2. Symptom s of Patient s 

Symptom ss Frequenc y Percen t (%) 

Dyspepsia a 
Grade:: None (0) 

Mildd (1) 
Moderatee (2) 
Severee (3) 

Diarrhea: : 
No o 
Yes s 

Abnormalitiess compatible with NSAID enteropathy were seen in the duodenal bulb, in 30 
(79%)) of the patients. There were 30 (79%) cases of hyperemia, 15 (39.5%) cases of erosion and 
33 (7.9%) cases of ulcer. In the second part(descending part) of the duodenum we found 11 
(29%)) NSAID enteropathy appearances. There were 11 (28.9%) cases of hyperemia, 6 (15.8%) 
casess of erosion and 1 (2.6%) case of ulcer. In the jejunum, we found 3 (7.9%) NSAID enteropathy 
appearances.. There were 3 (7.9%) cases of hyperemia, 1 (2.6%) case of erosions and no cases of 
ulcer.. The NSAID gastropathy appearances were observed in 38 (100%) cases. 

Thee existence of NSAID enteropathy appearances was not correlated with the existence of 
NSAIDD gastropathy appearances statistically( p > 0.05). The endoscopic NSAID enteropathy 
appearancess were not correlated with clinical symptoms (p > 0.05). 

Thee number of goblet cells per 100 mm vill i was higher in the duodenal bulb in the NSAID 
enteropathyy group than in the normal-control group. The lymphocyte, plasma cell and 
eosinophill  infiltration in the NSAID enteropathy group was higher than in the normal-control 
groupp (p<0.05)(see table 5). 

Noo correlation was found between height of vill i of the NSAID group and the characteristics 
off  patients (sex, age, duration of NSAID consumption and dyspeptic symptoms) (p > 0.05). 

Noo correlation was found between the depth of the crypt of the mucosa and the 
characteristicss (sex, age, duration of NSAID consumption and dyspeptic symptom) of NSAID 
patientss (p>0.05). 

Theree was no correlation between the duodenal endoscopic abnormalities and the height 
off  vill i histopathologically (p>0.05). There was a correlation between the jejunal endoscopic 
abnormalitiess and the height of vill i histopathologically. 
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Tabl ee 3. Endoscopi c Appearance s of NSAID Gastropath y and NSAID Enteropath y 

Endoscopi cc appearance s Frequenc y Percen t (%) 

Stomach : : 
Hyperemia:: Mild (1) 

Moderatee (2) 
Severee (3) 

Erosion:: None (0) 
Mildd (less than 10) 
Moderatee (10-20) 
Severee (more than20) 

Ulcer:: No (0) 
Yes(1) ) 

Grade:: Mild (1) 
Moderatee (2) 
Severee (3) 

Duodena ll  bulb : 
Hyperemia:: None (0) 

Mildd (1) 
Moderatee (2) 

Erosion:: None (0) 
Mildd (less than 10) 
Moderatee (10-20) 

Ulcer;; No (0) 
Yes(1) ) 

Grade:: None (0) 
Mildd (1) 
Moderatee (2) 
Severee (3) 

Descendin gg par t of duodenum : 
Hyperemia:: None (0) 

Mild(1) ) 
Erosion:: None (0) 

Mildd (less than 10) 
Ulcer:: No (0) 

Yes(1) ) 
Grade:: None (0) 

Mildd (1) 
Moderatee (2) 
Severee (3) 

Jejunum : : 
Hyperemia:: None (0) 

Mildd <1) 
Moderatee (2) 

Erosion:: None (0) 
Mildd (less than 10) 
Moderatee (10-20) 
Severee (more than 20) 

Ulcer:: No (0) 
Yes(1) ) 

Grade:: None (0) 
Mild(1) ) 
Moderatee (2) 
Severee (3) 

17 7 
20 0 
1 1 
2 2 
17 7 
7 7 
12 2 
28 8 
10 0 
11 1 
16 6 
11 1 

8 8 
27 7 
3 3 
23 3 
14 4 
1 1 

35 5 
3 3 
8 8 
25 5 
3 3 
2 2 

27 7 
11 1 
32 2 
6 6 
37 7 
1 1 

27 7 
9 9 
0 0 
2 2 

35 5 
2 2 
1 1 

37 7 
0 0 
0 0 
1 1 

38 8 
0 0 
35 5 
2 2 
0 0 
1 1 

44.7 7 
52.6 6 
2.6 6 
5.3 3 

44,7 7 
18.4 4 
31.6 6 
73.7 7 
26.3 3 
28.9 9 
42.1 1 
28.9 9 

21.1 1 
71.1 1 
7.9 9 
60.5 5 
36.8 8 
2.6 6 
92.1 1 
7.9 9 
21.1 1 
65.8 8 
7.9 9 
5.3 3 

71.1 1 
28.9 9 
84.2 2 
15.8 8 
97.4 4 
2.6 6 
71.1 1 
23.7 7 

0 0 
5.3 3 

92.1 1 
5.3 3 
2.6 6 

97.4 4 
0 0 
0 0 

2.6 6 
100 0 
0 0 

92.1 1 
5.1 1 
0 0 

2.6 6 
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Figur ee 1. Endoscopic appearance of NSAID 
enteropathy'' in the duodenal bulb 

Tablee 4. The correlatio n betwee n Endoscopi c NSAID Gastropath y and 
NSAIDD Enteropath y 

Gradee compariso n p-valu e 

Stomachh severity grade and duodenal bulb grade NS* 
Stomachh severity grade and descending part of duodenum grade NS* 
Stomachh severity grade and jejunum grade NS* 

'Fisherr test; NS=not significant 
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Tabl ee 5. Villi , cryp t etc of th e smal l intestin e in NSAID Enteropath y 
NSAIDD enteropathy Normal-control ( p-value) 

Meann height of villi(nm) 
Meann height of c rypt (^ ) 
Meann width of villif^m) 
Meann intervillous s p a c e d ) 
CryptVillouss ratio 
Goblett cells per 100 urn villi 
Inflammation: : 
Lymphocyte:: 0(rone) 

+ + 
++ + 
+++ + 

Plasmaa cell: 0(rone) 
+ + 
++ + 

Eosinophil:: 0(none) 
+ + 
++ + 

Erosion:: 1 
2 2 

Bleeding:: 0 
+ + 

hyperemia:: 0 
+ + 

Polymorphonuclearr 0 
+ + 

Fibrosis:: 0(negative) 
+ + 

Descendin gg par t of duoderu n 
Meann height of vill^nm) 
Meann height of cryptfum) 
Meann width of villi(nm) 
Meann intervillous space(nm) 
Crypt:Villouss ratio 
Goblett cells per 100 urn villi 
Irflammationc c 
Lymphocyte:: 0(none) 

+ + 
++ + 
+++ + 

Plasmaa cell: 0(none) 
+ + 
-M--

Eosinophil:: 0(none) 
+ + 
++ + 

Erosion:: 1 
2 2 

Bleeding:: 0 
1 1 

rVpererria:: 0 
1 1 

Myrrwphcnudear:: 0 
+ + 
++ + 

Fibrosis:: 0(negative) 
+ + 

234.388 + 108.03 
202.811 + 113.51 
81.56+49.33 3 
42.811 + 88.58 

0.911 + 0.48 
5.14+2.73 3 

0 0 
33 (8.3%) 

31 1 
3 3 
2 2 

26 6 
99 (25%) 
7 7 

20 0 
10 0 
122 (33.3%) 
244 (66.7%) 
166 (44.4%) 
200 (55.6%) 

11 (28%) 
355 (97.2%) 

77 (19.4%) 
299 (80.6%) 

55 (13.9%) 
311 (86.1%) 

308.000 + 65.07 
199.433 + 72.31 
102.577 + 20.49 
30.866 +10.95 
0.677 + 0.31 
4.288 +1.36 

0 0 
3 3 

30 0 
4 4 
11 (27%) 

21 1 
15 5 
5 5 

21 1 
11 1 
111 (29.7%) 
266 (70.3%) 
233 (62.2%) 
144 (37.8%) 
33 (8.1%) 

344 (91.9%) 
99 (24.3%) 

277 (73.0%) 
11 (27%) 
55 (13.5%) 

322 (86.5%) 

265.000 + 
196.677 + 
96.000 + 
59.144 + 

0.800 + 
2.955 + 

0 0 
6 6 

32 2 
0 0 
0 0 

38 8 
0 0 
8 8 

30 0 
0 0 

12 2 
26 6 
13 3 
25 5 
0 0 

38 8 
3 3 
5 5 
3 3 

35 5 

317.277 + 
218.799 + 
125.766 + 
30.911 + 
0.744 + 
3.800 + 

0 0 
36 6 
0 0 
0 0 
1 1 

35 5 
1 1 

20 0 
37 7 
0 0 

35 5 
0 0 

37 7 
0 0 

35 5 
0 0 

34 4 
3 3 
0 0 

37 7 
0 0 

81.89 9 
56.01 1 
27.46 6 
74.14 4 
0.26 6 
1.41 1 

99.66 6 
84.66 6 
35.88 8 
34.58 8 
0.34 4 
2.01 1 

(Nsr r 
(Nsr r 
(Nsr r 

(0.003)* * 
(NS)* * 

(<0.001)* * 

(NS)" " 

(0.001)" " 

(0.002)** * 

(NS)'" " 

(NS)" " 

(NS)" " 

(NS)** * 

(NS)** * 

(NS)* (NS)* 
(NS)* (NS)* 

(0.004)* * 
(0.016)* * 

(NS)* * 

(NS)* * 

(<0.001)** * 

(O.001)** * 

(<o.ooir r 

(O.001)** * 

(<0.001)" " 

(O.001)** * 

(O.001)" " 

(<0.001)** * 
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Jejunum : : 
Meann height of villifom) 
Meann height of crypt^m) 
Meann width of villi(um) 
Meann intervillous space(.um) 
Crypt:Villouss ratio 
Goblett cells per lOOyn villi 
Inflammation: : 
Lymphocyte:: O(none) 

+ + 
++ + 
+++ + 

Plasmaa cell: 0(none) 
+ + 
++ + 

Eosinophil:: O(none) 
+ + 
++ + 

Erosion:: 0 
+ + 
++ + 

Bleeding:: 0 
+ + 

Hyperemia:: 0 
+ + 

Polymorphonuclear:: 0 
+ + 

Fibrosis:: O(negative) 
+ + 

*Anovaa or Kruskal Wallis test: 

HHHIHBHHHH H 

NonNon Steroidal Anti Inflammatory Drug (NSAID) Enteropathy 

NSA1DD enteropath y Normal-contro l 

311.822 + 73.50 
199.099 +59.71 
122.35+22.03 3 
23.244 + 16.09 
0.700 + 0.44 
4.255 + 1.31 

0 0 
10 0 
233 (62.2%) 
4 4 
22 (5.4%) 

28 8 
7 7 

12 2 
19 9 
6 6 
22 (5.4%) 

188 (48.6%) 
177 (45.9%) 
244 (64.9%) 
133 (35.1%) 
100 (27.0%) 
277 (73.0%) 
122 (32.4%) 
255 (67.6%) 
55 (13.5%) 

322 (86.5%) 

341.76+76.06 6 
189.411 + 58.15 
125.599 + 40.76 
24.12+11.58 8 
0.577 + 0.23 
4.29++ 1.53 

0 0 
38 8 
0 0 
0 0 
1 1 

37 7 
0 0 

21 1 
16 6 
1 1 
0 0 

35 5 
0 0 

37 7 
0 0 

37 7 
0 0 

37 7 
0 0 

3^ ^ 
0 0 

"Fisherr test: NS^not significant 

^ ^ ^ ^ 1 1 

•• • „ * 
, , 

(( p-value ) 

(Nsr r 
(Nsr r 

(0.03)* * 
(Nsr r 
(Nsr r 
(Nsr r 

(<0.001)** * 

(0.013)** * 

(0.043)** * 

(<0.001)** * 

(<0.001)** * 

(<0.001)** * 

(<0.001)'* * 

(<0.001)** * 

Figur ee 2. Histopathological appearance of 
NSAIDD enteropathy 
Objectivee 10 x 10 

inn the duodenal bulb. 

Figur ee 3. Histopathological appearance of the 
Inf lammatoryy cells 
Objectivee 40 x 10 

inn NSAID enteropathy. 

203 3 



ChapterChapter 10 

Tabl ee 6. Correlatio n Betwee n Heigh t of vill i and 
Characteristic ss in th e NSAID Grou p 

Characteristic ss p-valu e 

Sexx NS* 
Agee NS* 
Durationn of NSAID consumption NS* 
Onsett of dyspeptic symptom NS* 
Gradee of dyspeptic symptom NS* 

*Fishertest;; NS=not significant 

Tabl ee 7. Correlatio n Betwee n the Depth of th e Cryp t of the 
Mucos aa and Characteristic s in the NSAID Grou p 

Characteristic s s 

Sex x 
Age e 
Durationn of NSAID consumption 
Onsett of dyspeptic symptom 
Gradee of dyspeptic symptom 

p-valu e e 

NS* * 
NS* * 
NS* * 
NS* * 
NS* * 

*Fishertest;; NS=not significant 

Tabl ee 8. Correlatio n of Endoscopi c Abnormalitie s 
andd Histopathologica l Heigh t of th e Villi . 

Locatio nn of enteropath y P-valu e 

Duodenall bulb NS* 
Duodenumm pars descendens NS* 
JejunumJejunum 0.015 

*Fisherr test; NS= not significant 

DISCUSSION N 
Thee capability of nonsteroidal anti inflammatory drugs (NJSAIDs) to damage the 

gastrointestinall  mucosa has already been demonstrated in healthy subjects and in patients 
withh arthritis and other musculoskeletal diseases.(1 -9,12-16) 

Thee data from this study did show the side effects of NSAID in stomach, duodenum and 
jejunum.. All of the patients (100%) were found to have NSAID gastropathy endoscopicaliy, in 
whichh hyperemia 100%, erosions 94.7% and ulcer 73.7% were seen. In the duodenum and 
jejunumm the endoscopic abnormalities are less than in the stomach. NSAID duodenopathy was 
foundd in 79% endoscopicaliy, as manifested by hyperemia 79%, erosions 39.5% and ulcer 7.9%. 
Endoscopicaliy,, NSAID jejunopathy was found in 7.9%, as manifested by hyperemia 7.9%, 
erosionss 2.6%. These findings were comparable to other previous reports{12-16). 

Thee most frequent age group was 50-59 years old, this was the same as in other 
reports.(17,18) ) 

Thee use of NSAIDs doubled the risk of dyspepsia and heartburn in subjects > 65 years of 
age.(17)) In this study we found that only 71.1% of the patients had dyspeptic symptoms and 
thee symptom did not correlate with the age (p>0.05). 
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Thee effect of ethnicity of this study was very subjective, depending on the location where 
thee study was conducted. This study was conducted in Java Island in Indonesia, so the most 
frequentt ethnic group was Javanese. A studv reported that white people consumed NSAID 
moree frequently.(18) 

Mostt frequently, the patient was female , this was in accordance with other previous 
reports.(1-4,18) ) 

Thee most frequent duration of NSAID consumption was 1-14 days. A previous study 
reportedd that the risk of GI complications was highest in the first months of NSAID use(17), 
thatt was why in this study the patients had abnormalities in their gastrointestinal tract, 100% in 
thee stomach, 79% in the duodenum endoscopically. However, another study reported that the 
cumulativee incidence of gastroduodenal ulcers with use of traditional NSAIDs was as high as 
25-30%% at 3 months and 45% at 6 months.(17) 

Theree are only a few studies which reported the symptom of diarrhea due to NSAID. In 
thiss study we found 7.9% of the patients suffered from diarrhea, in which 2/3 of the patients 
gott chronic diarrhea that lasted for 3 weeks. After the NSAID stopped, the diarrhea stopped 
too.. This study showed that we should always keep in mind that diarrhea could be a complication 
off  NSAID, 

Fromm the histopathological results of the duodenal bulb, there were no differences in the 
heightt of villous, height of crypt and width of villous between the NSAID enteropathy group 
andd the norma! control group (p>0,05). However, there were differences of the width of 
intervillouss space (p<0.01), where the NSAID enteropathy group had a shorter width than the 
normall  group. There were no differences of the inflammatory cell infiltrations between the 
NSAIDD enteropathy group and the normal control group (p>0.05). There are still no studies 
whichh reported the effect of NSAID on inflammatory cells of the small intestine. 

Fromm the histopathological results of the pars descendens of the duodenum, there were no 
differencess in the height of vill i and height of crypt between the NSAID enteropathy group 
andd the normal control group (p>0.05). However, there were differences of the width in the 
vill ii  and width of intervillous space (p<0,05), where the NSAID enteropathy group had a 
shorterr width than the normal group. There were significant differences in the lymphocyte cell 
infiltrations,, eosinophil cell infiltrations, polymorphonuclear cells infiltrations, erosion, bleeding 
andd hyperemia between the NSAIDs group and the normal control group (p<0.01). These 
findingss were widely variable, in accordance with other studies. 

Fromm the histopathologic results of the jejunum, there were no differences in the height of 
villi ,, height of crypt and the width of the intervillous space between the NSAID group and the 
normall  control group(p>0.05). There was a signifant difference of width of vill i between the 2 
groupss (p<0.05), where the NSAID group had a shorter width. There were differences of 
lymphocytee cell infiltrations, polymorphonuclear cell infiltrations, erosion, bleeding, hyperemia 
andd fibrosis between the NSAID group and the normal control group (p<0.01). These findings 
weree widely variable in accordance with other studies too. 

Theree was no correlation between the characteristics of the patients and the height of the 
vill ii  or the height of the crypt. This finding was widely variable too in comparison with other 
studies. . 

Theree was no correlation between the duodenal endoscopic abnormalities and the height 
off  the vill i histopathologically, this was the same as in other studies which reported no linear 
correlationn between clinical symptoms, endoscopic abnormalities and histopathologic 
abnormalities.. There was a correlation between the jejunal endoscopic abnormalities and the 
heightt of the vill i histopathologically. 

CONCLUSION N 
Wee found frequent NSAID enteropathy appearances endoscopically and histopathologically 

inn patients who consumed NSAID. 
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ABSTRACT T 

Introduction:: Some studies found that portal hypertension could cause complications like 
portall  hypertensive gastroenterocolopathy. This study was done to find any abnormalities in 
thee small intestinal mucosa and vill i of the portal hypertensive patients. 

Materialss and Methods: Thirty patients with cirrhosis of the liver and portal hypertension 
andd esophageal varices between 2000 and 2001 were included in this study. A duodenoscopic 
examinationn was performed on each of the patients to determine any abnormalities. Biopsy 
specimenss were taken from the descending part of duodenum and the duodenal bulb, and 
histopathologicall  examination was performed. Patients were excluded if they were 
uncooperative,, had no esophageal varices, the blood coagulaton result was 2 times longer 
thann normal, had DTC and other hemostatic abnormality, or had active bleeding. The findings 
weree compared to 37 functional dyspepsia patients. 

Result:: Mean age 50.55 +11.62 years old, Male 62.5%, chronic diarrhea 5%, Child C 55.5%, 
Gradee III esophageal varices 50%. In the duodenal bulb, the villous width in the portal 
hypertensionn grou p was larger than the control group (p<0.001; 132.5 + 36.71 vs 96.00  27.46 
urn)) and the number of goblet cells in the porta! hypertension group was higher than in the 
controll  group(p=0.026; 3.73  1.32 vs 2.95 . The mucosal villous vessel diameter in the 
portall  hypertension group was larger than in the control group (pO.001, 26.31 1 vs 12.35 

 4.73um). The mucosal villous vessel wall thickness in the portal hypertension group was 
thickerr than in the control group (p<0.001; 2,26  0.60 vs 0.81 + 0.36 urn). In the descending part 
off  duodenum, the number of goblet cells in the portal hypertension group tends to be higher 
thann in the control group (p>0.05; 4.10  1.74 vs 3.80  2.01). The mucosal villous vessel 
diameterr in the portal hypertension group was larger than in the control group (p<0.001; 26.43 

77 vs 12.29 3 um). The mucosal villous vessel wall thickness in the portal hypertension 
groupp was thicker than in the control group (p<0.001; 2.20 + 0.42 vs 0.56 + 0.19 um). 

Conclusion:: There were abnormalities of the mucosa of portal hypertensive enteropathy 
patientss including the mucosal vessel diameter, wall thickness, number of goblet cells. 

Keyy Words: Portal hypertensive enteropathy, Liver cirrhosis 
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INTRODUCTION N 
Studiess have found that portal hypertension may cause gastrointestinal complications like 

esophageall  varices, gastric varices, portal hypertensive gastroenterocolopathy, hemorrhoids 
etc.(l-16) ) 

Portall  hypertensive enteropathy could cause gastrointestinal symptoms including chronic 
diarrhea,, bleeding, small intestine bacterial overgrowth (SIBO).(1-16,17,18) 

Somee studies found that the capillary vessels of the small intestinal mucosa had a wider 
diameterr and that the wall was thicker than nurmaL(l,3,19) 

Thiss study was conducted to uncover any abnormalities in the small intestinal mucosa and 
vill ii  of portal hypertensive patients. 

MATERIAL SS AND METHODS: 
Thirtyy patients with cirrhosis of the liver and portal hypertension and esophageal varices 

whoo came to the clinic between 200Ü and 2001 were included in this study. The patients were seen 
ass in and out patients of the Division of Gastroenterology and Hepatology Department of 
Internall  Medicine Cipto MangunkusumoHospital Indonesia. A duodenoscopicexamination was 
performedd on each of the patients to determine any abnormalities. Blood coagulation tests were 
performedd before duodenoscopy. We used the Olympus PCF-10 pediatric colonoscope for the 
examination.. Biopsy specimens were taken from the descending part of the duodenum (2 
specimens)) and the duodenal bulb (2 specimens), and histopathological examination was 
performed.. Patients were excluded if they were uncooperative, had no esophageal varices, the 
bloodd coagulation result exceeded 2 times normal, had DIC and other hemostatic abnormalities, 
orr had active bleeding. 

Thee diagnosis of liver cirrhosis wil l be supported by ultrasonography examination. The 
liverr function was graded as A, B and C according to Child-Pugh criteria (table 1)(20). 

Tabl ee 1. Chil d Pugh Criteri a 

Variabl e e 

Ascites s 
Encephalopathy y 
Totall bilirubin(mg/dl) 
Serumm albumin(g/dl) 
Prothrombinn time(sec) 
Totall Pugh Score: 

<6 6 
7-9 9 
10-15 5 

1 1 

No o 
No o 
<2 2 

>3.5 5 
<16 6 

Childd Class: 
A A 
B B 
C C 

2 2 

Mild d 
1-2 2 
2-3 3 

2.8-3.5 5 
17-21 1 

3 3 

Severe e 
•• 3-4 

>3 3 
<2.8 8 
>22 2 

Citedd from Pugh RNH . Br J Surg 1973.(20) 

Thee endoscopical appearances of gastric mucosa in portal hypertensive gastropathy was 
gradedd according to the OMED and Indonesian grading system. The grade of portal 
hypertensivee gastropathy was mild, moderate and severe. Mil d if we found mosaic pattern 
appearance,, mild hyperemia, and small vascular lesions (small red color sign or red dot) less 
thann 10. Moderate if we found mosaic pattern appearance, moderate hyperemia, and 10-20 
smalll  vascular lesions. Severe if we found mosaic pattern appearance, severe hyperemia, more 
thann 20 small vascular lesions, cherry red spots, black brown spots and ulcer (21,22,23,24). The 
endoscopicall  appearances of duodenal mucosa in portal hypertensive enteropathy was graded 
accordingg to the Indonesian grading system. The grade of portal hypertensive enteropathy 
wass mild, moderate and severe. Mil d if we found mild hyperemia, and less than 10 small 
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vascularr lesions (small red color sign or red dot). Moderate if we found moderate hyperemia, 
andd 10-20 small vascular lesions. Severe if we found severe hyperemia, more than 20 small 
vascularr lesions, cherry red spots, black brown spots and ulcer. Hyperemia if there was an 
increasedd vascularity with red mucosa(23). Vascular lesion (angiectasia) was a red structure of 
differentt small sizes and shapes- point, claw, spider, cobweb - due to vascular malformation. 
Itt can be single or multiple. Mosaic pattern appearance was: multiple erythematous areas 
outlinedd by a white reticular network. Cherry red spots were confluent areas of diffuse bleeding. 
Blackk brown spots were diffuse dark points and spots due to subepithelial hematin deposits. 
Ulcerr implies a benign defect of the gastro intestinal mucosa which is larger and deeper than an 
erosion. . 

Thee esophageal varices were graded into grade I-IV according to the OMED criteria, in a 
maximallyy relaxed esophagus.(23) Grade 1 if there was hardly noticeable protrusion, visible 
withh a valsalva maneuver. Grade 2 if the protrusion of varices was up to 1/4 of the esophageal 
lumen.. Grade 3 if the protrusion of varices was up to 1/2 of the esophageal lumen. Grade 4 if 
thee protrusion of varices was greater than 1/2 of the esophageal lumen. 

Onn histopathology, we counted the maximum diameter of the vessel and thickness of 
vessell  wall in duodeno-jejunal villi , the height, width of the villous mucosa and the intervillous 
spacee of the duodeno-jejunal villi . The findings were then compared to the data of 37 functional 
dyspepsiaa patients without upper gastrointestinal abnormality (endoscopyandhistopathology). 
Thee measurements of the mucosa were performed with micrometer and microscope with 
objectivee 10 x 10,10 x 40 and 10 x 100. In magnifying 10x10:1 U = 10 micronmeter and 10x40: 
1UU = 2.5 micronmeter. Haematoxyllin-Eosin was used for the histopathological staining. A 
scoringg system for inflammatory cells(lymphocytes, plasma cells, eosinophils and 
polymorphonuclearr cells) was used as follows: O(negative), +, ++ +++. + if the histology showed 
thatt the distance between 2 cells was larger than the diameter of the cells. ++ if the histology 
showedd that the distance between 2 inflammatory cells was smaller than the diameter of the 
cells..  if the inflammatory cells were touching each other. The number of goblet cells in 100 
mmm were measured in all specimens. The data were analyzed with ANOVA and chi-square/ 
Fischerr tests. 

RESULTS S 
Thee most frequent characteristics of the patients were age 50.55 + 11.62 years old, male 

(62.5%),, Child C functional status (55.0%), dyspepsia symptom (47.5%),grade III esophageal 
varicess (50%), Diarrhea was seen in two patients(see table 2). 

Wee found 100 % abnormalities in the stomach which we called portal hypertensive 
gastropathy.. The portal hypertensive enteropathy was found in the duodenal bulb (24 of 40 
patients/60%)) and in the descending part of duodenum (23 of 40 patients/57.5%)(see table 3). 

Fromm the histopathological examination in the duodenal bulb, we found that the diameter 
andd wall thickness of the mucosal vill i vessels were larger in the portal hypertension group 
thann in the control group (p<0.001)(table 4). 

Fromm histopathological examinations in the descending part of duodenum, we found that 
thee diameter and wall thickness of the mucosal vill i vessels were larger in the portal hypertension 
groupp than in the control group (p<0.001)(table 5). 

Inn the duodenal bulb, the lymphocyte infiltration, polymorphonuclear cell infiltration and 
stagee of inflammation were more prominent in the control group than in the portal hypertension 
group. . 

Inn the descending part of duodenum, the lymphocyte infiltration, polymorphonuclear cell 
infiltrationn and stage of inflammation were more prominent (increased) in the portal 
hypertensionn group than in the control group (table 6). 
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Tablee 2. Characteristic s of the Porta l Hypertensive Patients 

Characteristic s s 

Meann age(years old) 
Sex:: male; female 
Child: : 

A A 
B B 
C C 

Symptom: : 
-- Dyspepsia 
-- Diarrhea 

Diarrhea: : 
-- Stool form: 

Softt nonbloody-non 
Steatorrhea a 
Watery y 

-- Duration: 4 weeks 
77 weeks 

Gradee of esophageal varices: 
1 1 
II I 
III I 
IV V 

Frequenc yy (n : =40) ) 

50.555 + 11.62 
25:15 5 

4 4 
14 4 
22 2 

19/40 0 
2/40 0 

1 1 

1 1 
1 1 
1 1 

1 1 
8 8 

20 0 
11 1 

Perc ee nt(% ) 

62.5 5 37.5 5 

10.0 0 
35.0 0 
55.0 0 

47.5 5 
5 5 

2.5 5 
20.0 0 
50.0 0 
27.5 5 

Tabl ee 3. Endoscopica l Appearance s of Porta l Hypertensiv e Gastro-Duodenopath y 

Locatio nn of 
abnormalit y y 

Stomach: : 

Duodenall Bulb: 

Descendingg part of 
duodenum m 

Gradee of 
hyperemi a a 

Normall : 0 
Mildd : 2 
Modd : 35 
Severee :3 
Normall : 16 
Mildd : 14 
Modd : 10 
Severee :0 

Normall : 18 
Mildd : 13 
Modd : 8 
Severee : 1 

Gradee of 
vascula r r 
lesion/re d d 
colo rr  sig n 

Normall : 0 
Mildd : 3 
Modd : 34 
Severee : 3 
Normall : 17 
Mildd : 13 
Modd : 10 
Severee : 0 

Normall : 21 
Mildd : 11 
Modd : 8 
Severee : 0 

Ulcer r 
(Yes/No) ) 

Noo : 37 
Yess : 3 

Noo : 33 
Yess : 7 

Noo :36 
Yess : 4 

Mosai c c 
patter n n 
(Yes/No) ) 

Noo :0 
Yess : 40 

Noo :40 
Yes :0 0 

Noo :40 
Yess :0 

Overal ll  grad e 
off  gastro -
Duodeno-path y y 

Normal l 
Mild d 
Mod d 
Severe e 
Normal l 
Mild d 
Mod d 
Severe e 

Normal l 
Mild d 
Mod d 
Severe e 

0 0 
2 2 
35 5 
3 3 
16 6 
12 2 
5 5 
7 7 

17 7 
12 2 
6 6 
5 5 
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Tablee 4. Histopathologi c Mucosa l Measuremen t in the Duodena l Bulb of the Patient s 

Mucosa ll  measuremen t 
(means ) ) 

Villouss height(um) 
Cryptt height(Lim) 
Villouss width(um) 
Intervillouss space(um) 
Crypt:Villouss ratio 
Goblett cells in 100 urn villous 
height t 
Vesselss in the top of the villi: 

Diameter(um): : 
Walll thickness(um): 

Vesselss in the base of the villi: 
Diameter(um): : 
Walll thickness(um): 

Porta l l 
hypertensio n n 

266.811 + 69.16 
221.18  65.23 
132.50++ 36.71 
47.877 + 24.30 

0.866 + 0.29 
3.73++ 1.32 

26.311 +11.71 
2.266  0.60 

22.122 + 10.18 
2.077  0.54 

Contro l l 

265.000 + 
196.677 + 

96.000 + 
59.144

0.800 + 
2.955 + 

12.355 + 
0.811

14.077 + 
0.766 + 

81.89 9 
56.01 1 
27.46 6 
74.14 4 

0.26 6 
1.41 1 

4.73 3 
0.36 6 

7.22 2 
0.39 9 

p-valu e e 

NS* * 
NS* * 

<< 0.001* 
NS* * 
NS* * 

0.026* * 

<o.oor r 
<< 0.001* 

<< 0.001 * 
<< 0.001* 

"Anova/Kruskall Wallis test; NS=not significant 

Tablee 5. Histopathologi c mucosa l measuremen t in descendin g part 
off  duodenu m of the patient s 

Mucosa ll  measuremen t 
(means ) ) 

Villouss height(f.im) 
Cryptt height(um) 
Villouss width(um) 
Intervillouss space(um) 
CryptVillouss ratio 
Goblett cells in 100um villous 
height t 
Vesselss in the top of the villi: 

Diameter(um): : 
Walll thickness0.im): 

Vesselss in the base of the 
villi: : 

Diameter(um): : 
Walll thickness(um): 

Porta l l 
hypertensio n n 

(n=40) ) 

266.622  64,93 
209.166 2 
122.566 3 
37.688 4 

0.811  0.28 
4.100  1.74 

26.433 + 9.37 
2.200  0.42 

26.188  16.94 
2.266  0.45 

Contro l l 
(n=37) ) 

317.277
218.79
125.766
30.911

0.744 + 
3.800

12.299 + 
0.566 + 

13.588 + 
0.711

99.66 6 
84.66 6 
35.88 8 
34.58 8 

0.34 4 
2.01 1 

5.63 3 
0.19 9 

5.88 8 
0.31 1 

p-valu e e 

0.018* * 
NS' ' 
NS* * 
NS' ' 
NS* * 
NS' ' 

<< 0.001 * 
<< 0.001* 

<< o.oor 
<o.oor r 

'Anova/Kruskall Wallis test: NS=not significant 

Figur ee 1. Histopathological 
appearancee of Portal h\'pertensive 
enteropathyy in the duodenal bulb. 
Objectivee 10 x 40 
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Figuree 2. Dilated and wall 
thickenedd mucosal villous vessel of 
thee pars descendens duodenum. 
Objectivee lOx 40 

Tablee 6. Other Abnormalitie s in Histopatholog y 

Histopathology y 

Duodenall Bulb: 
Lymphocyte: : 

+ + 
T-- + 

Plasmaa cell: 
0 0 
+ + 

Eosinophil: : 
0 0 
+ + 
++ + 

Polymorphonuclearr cell: 
0 0 
+ + 

Stagee of inflammation: 
0 0 
+ + 
++ + 

Descendingg part of 
duodenum: : 
Lymphocyte: : 

+ + 
++ + 

Plasmaa cell: 
0 0 
+ + 

Eosinophil: : 
0 0 
+ + 

Polymorphonuclearr cell: 
0 0 
+ + 

Stagee of inflammation: 
+ + 
++ + 

Portall hypertensive 
enteropathyy group 

(n=40) ) 

24 4 
16 6 

0 0 
40 0 

0 0 
39 9 

1 1 

20 0 
20 0 

0 0 
24 4 
16 6 

25 5 
15 5 

0 0 
40 0 

18 8 
22 2 

26 6 
14 4 

25 5 
15 5 

Control l 
group p 
(n=37) ) 

8 8 
29 9 

0 0 
37 7 

3 3 
12 2 
22 2 

3 3 
34 4 

0 0 
9 9 

28 8 

36 6 
1 1 

1 1 
36 6 

15 5 
22 2 

33 3 
4 4 

36 6 
1 1 

p-value e 

<< 0 .001 ' 

NS* * 

<< 0.001* 

<< 0.001* 

0.003* * 

<< 0.001* 

NS* * 

NS* * 

0.012* * 

<< 0.001* 

'Chi-square/fisherr test: NS=nott significant 
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DISCUSSION N 
Thee mean age of portal hypertension patients in this study (50.55 + 11.62) was the same as 

inn another study in portal hypertensive gastropathy paticnts(6). Most patients in this study 
weree male, the same as in the other study(6). 

Theree were 47.5% of the portal hypertension patients complaining of dyspepsia and 5% 
hadd chronic diarrhea. These symptoms were different trom those found in other studies.(h,7) 

Childd C function status was the most frequent finding in this study. This was the same as in 
otherr studies.(6,7) Two patients were complaining of chronic diarhea, this svmptom could he 
duee to small intestinal bacterial overgrowth, intestine mucosal abnormalities due to portal 
hypertension,, maldigestion etc.(18,25,26}  Portal hypertension diffusely affects the 
gastrointestinall  tract. It has been reported that besides the stomach, the mucosa of the intestine 
andd the colon is also affected.(26) A lot of studies revealed the close correlation between the 
occurrencee of enterocolopathv and portal hypertension gastropathy(8-16). These results were 
thee same as the result of this study, which revealed the occurrence of porta! hypertension 
gastropathyy in 100% patients, enteropathy in the duodenal bulb in 24 from 40(60%) patients 
andd enteropathy in the pars descendens duodenum in 23 from 40(57.5%) patients. 

Thee histopathologic examination of the duodenal bulb revealed that the villous width in 
thee portal hypertension group was greater than in the control group. This finding was inline 
withh other studies.(1-3,11,14,15) The diameter and wall thickness of mucosa villous vessels ol 
thee duodenal bulb and descending part of duodenum in the portal hypertension group were 
greaterr than in the control group. These findings were the same as in other studies(l -3,11,14,15). 

Thee histopathologic examination of the descending part of duodenum revealed that the 
villouss height in the portal hypertension group was shorter than in the normal group. This was 
stilll  questionable r\nd could be due to some error or other factors. 

Thee goblet cell number in 100 um villous height in the duodenal bulb was higher in the 
portall  hypertension group than in the control group. This finding was the same as the finding 
off  goblet cells in alcoholic patients, which revealed an increase of goblet cells(27). This 
abnormalityy could be due to local adaptation of the small intestine mucosa to pathologic 
irritation,, portal congestion or other factors. 

Thee lymphocyte infiltration, stage of inflammation and polymorphonuclear cell infiltration 
inn the pars descendens duodenum were more prominent in the portal hypertension group 
thann in the control group. These findings could not be compared, because there were no other 
studiess on inflammatory cells in portal hypertensive enteropathy. But there was a histological 
studyy in portal hypertensive colopathy which showed evidence of chronic or acute nonspecific 
inflammation(26)) and another study in duodenal mucosa in rats with portal hypertension 
showedd an increase in mast cells density compared tocontrols(14). 

Al ll  these abnormalities could be caused by the longstanding congestion or engorgement in 
thee portal system in portal hypertension. 

Thesee findings were not the same as the result in the duodenal bulb, where we found the 
opposite,, the lymphocyte infiltration, stage of inflammation and polymorphonuclear cells 
infiltrationn was more prominent in the control group compared to the portal hypertension 
group.. This result needs further study. 

CONCLUSION N 
Wee have found abnormalities in the mucosa in portal hypertensive enteropathy patients 

includingg the mucosal vessel diameter, wall thickness, goblet cells, lymphocyte infiltration and 
polymorphonuclearr cells. 

SUGGESTION N 
Wee need further investigation about the role of these histopathologic changes in chronic 

diarrhea. . 
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Summary Summary 

Thiss thesis was made to study the existence of small bowel diseases in chronic diarrhea. As 
II  already mentioned in the first chapter, chronic diarrhea is common in Indonesia, and not 
manyy studies have been published about chronic diarrhea in adults. I hope that this thesis can 
helpp many medical doctors in treating chronic diarrhea. Due to the limited facilities & abilities 
inn Indonesia, I did not study the tumor or malignancy as the causes in the small bowel. 

CHAPTERR 1. Diagnosis of small bowel abnormalities as the causes of chronic diarrhea are 
discussed.. The etiologies of chronic diarrhea can be divided according to the location as small 
bowel,, large bowel and extraintestinal. The causes of chronic diarrhea located in the small 
bowell  are infectious diseases, and non-infectious diseases. Usually watery and nonbloody-
nonsteatorrheicc stools are caused more by small bowel diseases and bloody stools are caused 
mainlyy by large bowel diseases. The abnormalities which can be found in physical examination 
aree usually caused by nutrient, vitamin and electrolyte deficiencies. Patients with chronic 
diarrheaa may suffer weight loss, edema, muscle hypotrophy, dry skin, anemia, glossitis, 
dermatitis,, parestesia etc. The supporting examinations which wil l be required are stool 
examinations,, blood tests, other sophisticated examinations like abdominal ultrasonography, 
abdominall  CT-Scan, I leocolonoscopy examinat ion with h is topathology, 
gastroduodenojejunoscopyy examination with histopathology, intestinal x-ray photography, 
endoscopicc retrograde cholangiopancreatography, magnetic cholangiopancreatography etc. 
Thee treatment of chronic diarrhea consists of supportive therapy & causal therapy. 

CHAPTERR 2. In this chapter we discussed the normal histological appearances of the 
smalll  bowel in Indonesian people. These normal histological appearances and measurements 
aree useful! as a control and pilot study for another study on pathologic disorders of the small 
bowel.. This study revealed that the mean height of vill i of Indonesian small intestine was 
shorterr than in Western literature. Other measurements of Indonesian small intestine mucosa 
wass the same as in other previous studies. The mean height of vill i in the duodenal bulb was 
265.000 + 81.89 urn. The mean height of vill i in the descending part of the duodenum was 317.27 
++ 99.66 u.m. The mean height of vill i in the jejunum was 341.76 + 76.06 um. The mean height of 
vill ii  in the terminal ileum was 235.41 + 73.32 um. There was no relation between the age with 
thee height of vill i or the height of crypt or the width of vill i or the intervillous space. There was 
ann increase of mean of goblet cells from the duodenal bulb to the terminal ileum, so the highest 
goblett cell number was found in the terminal ileum. 

CHAPTERR 3. This study revealed that the most frequent cause of adult chronic diarrhea 
inn Indonesia was infection. The frequency of chronic infective diarrhea was 48.3%. The Parasitic 
causess were Candida albicans, Blastocysts hominis, Entamoeba histolytica, Giardia lamblia 
etc.. Bacterial causes were pathogenic E coii, Aerobacter Aerogenes, Mycobacterium tuberculosis, 
Geotrichum,Geotrichum, Shigella sonnei, Salmonella paratyphi etc. The causes of chronic non-infective 
diarrheaa were carbohydrate maldigestion, colorectal cancer, Crohn's disease, ulcerative colitis, 
irritablee bowel syndrome, colorectal polyp etc. 

CHAPTERR 4. This study revealed abnormalities of the small bowel in chronic infective & 
non-infectivee diarrhea. Small intestinal abnormalities endoscopically and/or histopathologically 
weree found in 65 (82.6%) patients, the rest were normal. The small intestinal abnormalities 
weree infective non-tuberculosis ileitis (26%), infective non-tuberculosis duodenitis (26%), non-
infectivee jejunitis (18.2%), villous atrophy of the jejunum (3.9%), follicl e lymphoid hyperplasia 
off  the terminal ileum (15.6%) etc. Large intestinal abnormalities were found in 85.7% cases. In 
chronicc diarrhea, the small intestinal abnormalities were found less than the large intestinal 
abnormalities. . 
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CHAPTERR 5. This study revealed the usefullness of hvdrogen breath test in supporting 
thee diagnosis and management of diseases in chronic diarrhea. This test can detect bacterial 
overgrowth,, rapid transit time, lactose intolerance. In thee chronic diarrhea patients, there were 
10%% cases of rapid/accelerated transit time, 43.3% cases of bacterial overgrowth, 23.3% cases 
off  lactose intolerance. The orocaecal transit time in the chronic diarrhea group was more rapid 
thann in the normal group (p<0.01). Bacterial overgrowth & lactose intolerance were found 
moree in the chronic diarrhea group than in the normal group. 

CHAPTERR 6. This study was done to reveal the histopathological abnormalities of the 
smalll  bowel in chronic non-infective diarrhea including inflammatory bowel diseases. In the 
descendingg part of the duodenum & jejunum, the lymphocyte infiltration, grade of inflammation, 
polymorphonuclearr cell infiltration was higher in the chronic non-infective diarrhea group 
thann in the normal group (p<0.01). In the terminal ileum, the lymphocyte infiltration, grade of 
inflammationn and lymphoid follicl e hyperplasia was higher in the chronic non-infective diarrhea 
groupp than in the control group (p<0.01). In chronic non- infective diarrhea, we could find 
histopathologicall  abnormalities, which may play a role in the pathogenesis of diarrhea. If the 
numberr of patients were large enough, it was better that we groups the histopathological 
abnormalitiess according the diseases. The diseases included in this study were idiopathic/non-
specificc duodenojejunoileocolitis, irritable bowel syndrome, Crohn's disease, ulcerative colitis, 
polyp,, eosinophilic duodenojejunoileocolitis. 

CHAPTERR 7. We studied the enzyme concentrations of lactase, maltase and sucrase from 
thee specimen biopsies of the jejunum of the chronic diarrhea patients. These enzyme 
concentrationss were compared with normal/control group. The lactase, maltase & sucrase 
concentrationss in the jejunum of the chronic diarrhea group were much lower than in the 
jejunumm of the control group (p<0.001). 

Thiss study showed that there is a low enzyme concentration of lactase, maltase and sucrase 
inn adult chronic diarrhea. 

CHAPTERR 8. This study showed that intestinal candidiasis was present in 31.40% of 
chronicc diarrhea patients. The most frequent characteristic of patients were: male, age 50-59,3-
44 weeks of diarrhea, soft frequent stools and there were other underlying diseases like 
malignancies,, tuberculosis, other coinfections etc. Candidiasis could be considered as one of 
thee causes of chronic diarrhea. 

CHAPTERR 9. This study revealed 11 cases with villous atrophy of the small bowel in 
chronicc diarrhea. This histopathological abnormality was diagnosed with duodenojejunoscopy 
examinationn and biopsies. We found 3 cases of celiac sprue & 8 cases of giardiasis in this study. 
Thee height of vill i of the villous atrophy group was shorter than of the control group (67.78 + 
32.322 um vs 341.76  76.06 urn). The mean height of crypts of the villous atrophy group was 
greaterr than of the control group (260.00  126.19 um vs 189.41 + 58.15 um). There was more 
intraepitheliall  lymphocyte infiltration in the villous atrophy patients than in the normal group. 
Thiss study showed that it is very important to examine the small bowel histopathologically in 
chronicc diarrhea cases in order to get the final diagnosis. 

CHAPTERR 10. In this study we studied the endoscopical & histopathological appearances 
off  NSAID enteropathy in patients who consumed NSAID. There were 3 cases of nonbloody-
nonsteatorrheaa diarrhea in these patients. There were 79% NSAID enteropathy appearances 
inn the duodenal bulb. There were 28.9% NSAID enteropathy appearances in the descending 
partt of the duodenum. There were 7.9% NSAID enteropathy apperances in the jejunum. The 
NSAIDD enteropathy appearances were hyperemia, erosion & ulcer. Histopathologically, there 
weree no differences of the height of villi , height of crypts between the NSAID subjects and the 
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normall  subjects. The lymphocyte cell infiltrations, polymorphonuclear cell infiltrations, erosion, 
bleedingg , hyperemia and fibrosis were more common in the NSAID enteropathy group 
(p<0.01).. Goblet cells number were more increased in the duodenal bulb of the NSAID 
enteropathyy group than normal (p<0.001). NSAID enteropathy could be considered also as 
onee of the causes of chronic diarrhea. 

CHAPTERR 11. We studied the endoscopical & histopathological appearances of portal 
hypertensivee enteropathy in liver cirrhosis. There were 2 cases of chronic diarrhea in these 
patients.. In the duodenal bulb, the villous width in the portal hypertension group was wider 
thann in the normal group (p<0.001) and the goblet cells in the portal hypertension group was 
higherr than in the normal group (p=0.026). The mucosal villous vessel wall thickness in the 
portall  hypertension group was thicker than in the normal group (p<0.001). The mucosal 
villouss vessel diameter in the portal hypertension group was larger than in the control group 
(p<0.001). . 

Soo there were abnormalities of the histopathological appearance of portal hypertensive 
enteropathy,, and these abnormalities could influence the pathogenesis of diarrhea. 
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Hett onderzoek in dit proefschrift werd gedaan om ziekten van de dunne darm te 
bestuderenn in patiënten met chronische diarree. Chronische diarree komt vaak voor in 
Indonesië,, en er zijn nog niet veel studies hierover gepubliceerd in volwassen patiënten. Ik 
hoopp dat dit proefschrift van nut zal zijn voor veel artsen bij de behandeling van chronische 
diarree.. Door de beperkte onderzoeks faciliteiten in Indonesia werd de aanwezigheid van 
tumorenn of kwaadaardige ziekten niet opgenomen. 

Hoofdstukk 1. De diagnosis van de oorzaken van chronische diarree in de kleine darm 
abnormaliteitenn wordt in dit hoofdstuk besproken. De etiologie van chronische diarree kan 
onderscheidenn worden naar gelang de lokatie, zoals: de dunne darm, de dikke darm of 
extraa intestinaal. De oorzaken van chronische diarree in de dunne darm zijn infektie en niet 
infektiee ziekten. Meestal wordt waterige diaree en diaree zonder steatorrhee zonder bloed 
veroorzaaktt door ziekten van de dunne darm. Stoelgang met bloed wordt meestal veroorzaakt 
doorr ziekten van de dikke darm. Gewoonlijk zijn de afwijkingen die men aantreft bij lichamelijk 
onderzoekk veroorzaakt door een te kort aan voeding, vitaminen en elektrolieten. Patiënten 
mett chronische diaree kunnen lijden aan gewichts-verlies, oedeem, spierhypotrofie, droge 
huid,, anemie, glossitis, dermatitis, parestesieen enz. Andere onderzoeken kunnen nodig zijn: 
onderzoekk van de faeces en van het bloed; meer gesofisticeerde onderzoeken zoals abdominnie 
ulrrasonografie,, CT-scan, ileocolonoscopie met histopathologic, gastroduodenoscopie met 
h i s topa tho log icc roentgen foto van de dunne darm, endoscopische re t rograde 
choIangiopancreatografie(ERCP),, magnetische cholangiopancreatografie enz. De behandeling 
vann chronische diarree behelst ondersteunende en causale therapie. 

Hoofdstukk 2. In dit hoofdstuk worden de normale histologische bevindingen van de 
kleinee darm in Indonesiërs bersproken. In dit onderzoek stelden we vast dat de gemiddelde 
hoogtee van de vill i van de Indonesische dunne darm korter was dan de lengte die men vindt 
inn de Westernse litteratuur. Andere metingen van de Indonesische dunne darm kwamen 
overeenn met wat gevonden werd in de vorige onderzoeken. De gemiddelde hoogte van de 
vill ii  in de bulbus duodeni was 265.00  81,89 um. De gemiddelde hoogte van de vill i in het pars 
descendenss duodenum was 317.27 + 99.66 urn De gemiddelde hoogte van de vill i in het 
jejunumm was 341.76  76.06 urn. De gemiddelde hoogte van de vill i in het terminale ileum was 
235.411 + 73.32 urn. Er was geen correlatie tussen de leeftijd en de hoogte van de villi , de hoogte 
vann de cryptes, de breedte van de vill i of van de ruimte tussen de villi . Er was een toename van 
dee goblet cells van de bulbus duodeni naar het terminale ileum, zodat de meeste goblet cellen 
gevondenn wereden in hat terminale ileum. 

Hoofdstukk 3. Hierin werd vast gesteld dat infektie de meest voorkomde oorzaak is van 
chronischee diarree in Indonesië. De frekuentie van infectie als oorzaak van de diarree was 
48.3%.. Parasieten diechronische diarree veroorzaakten waren: Candida albicans, Blastocystis 
hominis,hominis, Entamoeba histolytica, Giardia lamblia enz. De bacterias die diarree veroorzaakten 
waren:: pathogenic E.coli, Aerobacter aerogenes, Mycobacterium tuberculosis, Geotrichum, 
ShigellaShigella sonnei, Salmonella paratyphi enz. Als oorzaak van chronische niet-inectieve diarree 
vondenn we: koolhydraat maldigestie, colorectale kanker, Crohn, colitis ulcerosa, irritable bowel 
syndroom,, rectale polyp enzovoorts. 

Hoofdstukk 4. In dit onderzoek werden afwijikingen gevonden in de dunne darm bij 
chronischee infectieve en niet-infectieve diarree. Bij 65 (82.6%) van de patiënten werden 
endoscopischh en/of histopathologisch afwijkingen vastgesteld. De overige patiënten waren 
normaal.. De afwijkingen in de dunne darm waren: infectieve non-tuberkuleuze ileitis (26%), 
infectievee non-tuberkuleuze duodenitis (26%), non-infectievejejunitis (18.2%), villeuzeatrophie 
vann het jejunum (3.9%), lymphoid follikel hyperplasia van het terminale ileum (15.6%) enz. De 
afwijikingenn in de dikke darm waren gevonden in 85.7% patiënten. In chronische diarree 
vondenn wij minder afwijkingen in de kleine darm dan in de grote darm. 
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Hoofdstukk 5. Dit onderzoek toonde aan dat hydrogen ademtest goed was voor de 
diagnosiss en behandeling van chronische diarree. Men kon er bacteriele overgroei, "rapid 
transitt time" lactose intolerantie en slecht funktioneren van het digestief systeem vinden. 

10%% van de patiënten met chronische diarree hadden een "rapid/accelerated transit time: 
Inn de patiënten met chronische diarree waren er 10% met "rapid/accelerated transit time", 
43.3%% hadden bacteriele overgroei, end 23.3% hadden lactose intolerantie. 

Deoro-caecalee transit tijd in de chronische diarree groep was korter dan dat van de controle 
groepp (p<0.01).Bacteriale overgroei en lactose intolerantie kwam meer voor bij de groep met 
chronischee diarre dan bij de controle groep. 

Hoofdstukk 6. Deze studie werd verricht om histopathologische afwijkingen op te sporen 
inn de dunne darm bij patiënten met chronische niet infectieuze diaree, en bij inflammatoir 
darmlijden.. Er werd vast gesteld dat de lymfocieten infiltratie, de ontstekingsgraad, de infiltratie 
mett polymorphonuclearie cellen in het pars descendens van het duodenum en het jejunum 
groterr was bij de patiënten met chronische en infektieuze diarree dan bij de controle groep 
(p<0.001).. In de ileum terminale werd gevonden dat de lymfocieten infiltratie, de 
ontstekingsgraadd en de lymphoid follikel hyperplasia meer was in de chronische niet-infectieve 
diarreee groep dan in de controle groep (p<0.01). In chronische niet-infectieve diarree, vonden 
wee histopathologische abnormaliteiten die een rol konden spelen in de pathogenesis van 
diarree.. Indien het aantal van patiënten groot genoeg was, konden wij de histopathologische 
abnormaliteitenn indelen volgens de ziekten. De ziekten in dit onderzoek waren idiopathik/ 
niet-spesiefiekee duodeno-jejunoileocolitis, irritable bowel syndrome, ziekte van Crohn, colitis 
ulcerosa,, darm poliep, eosinophilic duodenojejunoileocolitis. 

Hoofdstukk 7. Wij bestudeerden de concentraties van lactase, maltase en sucrase van de 
biopsiess van de jejunum in chronische diarree patiënten. Deze concentraties werden vergeleken 
mett die van de normale/controle groep. De concentraties van de lactase, maltase en sucrase in 
dee jejunum van de chronische diarree groep waren veel lager dan in de jejunum van de 
controlee groep (p<0.001). Dit onderzoek toonde aan dat de concentraties van lactase, maltase 
enn sucrase laag waren in volwassen patiënten met chronische diarree. 

Hoofdstukk 8. In dit onderzoek vonden wij dat candidiasis intestinalis aanwezig was in 
31.40%% van de chronische diarree patiënten. De meest voorkomende karakteristiken van de 
patiëntenn waren: Mannelijke patiënten, leeftijd 50-59 jaar, 3-4 weeken diarree, meerdere zachter 
ontlastingenn per dag en er waren andere ziekten aanwezig zoals kanker, tuberculosis, con-
infectiess enzovoorts. Candidiasis mocht beschouwd worden als een van de oorzaken van 
chronischee diarree. 

Hoofdstukk 9. In dit onderzoek waren 11 patiënten gevonden met villeuze atrofie van de 
kleinee darm in chronische diarree. Deze histopathologische afwijking werd gediagnosticeerd 
mett duodenojejunoscopie en biopsies. 

Wee vonden 3 gevallen van coeliakie en 8 gevallen van giardiasis. De vill i bij de groep met 
villeuzee atrofie waren korter dan die bij de controle groep (67.78  32.32 urn vs 341.76  76.06 
urn).. De gemiddelde lengte van de cryptes van de villous atrofie groep was groter dan die van 
dee controle groep (260.00 + 126.19 \xm vs 189,41  58.15 um). Er was meer intraepithelial 
lymfociett infiltratie bij de villeuze atrofie patiënten dan bij de normale groep. Dit hoofdstuk 
toondee aan dat kleine darm histopathologische onderzoek goed was voor de finale diagnosis 
vann chronische diarree. 

Hoofdstukk 10. Hier werd het endoscopisch en histopathologisch beeld van NSAID 
enteropathiee onderzocht. Er waren 3 patiënten met een diarree zonder steatorree en zonder 
bloed.. Bij 79% kwam er NSAID enteropathie voor in de bulbus duodenum. Wij vonden 28.9% 
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NSAIDD enteropathie kenmerken in de pars descendens van de duodenum en 7.9% NSAID 
enteropathiee kenmerken in het jejunum. De kenmerken van NSAID enteropathie waren: 
hyperemie,, erosie en ulcus. We vergeleken de histopathologic van de NSAID enteropathie 
groepp met de controle normale groep. Er was geen verschil wat betreft de hoogte van de vill i 
off  de diepte van de cryptes van beide groepen. Lymphocieten cell infiltraties, erosies, bloedingen, 
hyperemiee en fibrose kwamen meer voor bij de NSAID enteropathie groep.(p<0.01) Er waren 
meerr goblet cellen in de bulbus duodeni dan normaal (p<0.001). NSAID enteropathie kon ook 
beschouwdd worden als een van de oorzaken van chronische diarree. 

Hoofdstukk 11. We onderzochten hetendoscopischen histopathologisch beeld vanportale 
hypertensiee bij lever cirrhose. 2 patiënten uit deze groep hadden chronische diarree. De breedte 
vann de vill i in de bulbus duodeni bij de patiënten met portale hypertensie was groter dan bij de 
controlee groep (p<0.001), en er waren meer goblet cellen bij de patiënten met portale hypertensie 
dann bij de normale kontrole groep (p=0.026). De bloedvatenwand van de mucosale vill i bij de 
portalee hypertensie patiënten was dikker dan bij de controle groep (p<0.001). De Bloedvaten 
diameterr in de mucosa van de vill i in de portale hypertensi gorep was groter dan in de controle 
groepp (p<0.00"l). Er waren dus abnormaliteiten gevonden in het histopathologish beeld bij 
portalee hypertentie enteropathy, en deze afwijkingen konden een rol spelen in de pathogenesis 
vann diarree. 
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Conclusion Conclusion 

Chronicc diarrhea is common in Indonesia. This can be caused by abnormalities in the small 
bowel,, in the large bowel or the causes can be extraintestinal. In these studies we examined 
onlyy the non-malignancy abnormalities in chronic diarrhea patients. We also examined normal 
Indonesiann people endoscopically and histopathologically, so we could compare the chronic 
diarrheaa patients with this normal group. From these studies we found many abnormalities in 
thee small intestine ass part of the causes of chronic diarrhea, so this study wil l remind us of the 
importancee of examining the small intestine in diagnosing the causes of chronic diarrhea.. In 
Indonesiaa the most frequent cause of chronic diarrhea is still infection, but this result does not 
excludee other causes of chronic diarrhea. We must also consider the non-infective causes like 
Celiacc disease, Portal hypertensive enteropathy, NSAID enteropathy, Crohn disease, 
Eosinophilicc enterocolitis etc. In the infective patients there were more non tuberculosis infectious 
diseasess of the small intestine. 

Inn the chronic diarrhea group, we got more rapid transit time, bacterial overgrowth and 
lactosee intolerance than in the control group. In the non-infective chronic diarrea group we 
foundd more lymphocyte infiltration, and lymphoid follicl e hyperplasia than in the control 
group.. We found low concentrations of lactase, maltase and sucrase concentrations in the 
smalll  intestinal biopsies of chronic diarrhea patients. We found in these studies that Candida 
andd giardia infection had a role in chronic diarrhea. Celiac disease, NSAID enteropathy and 
Portall  hypertensive enteropathy could be one of the causes of chronic diarrhea in this study 
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Conchtsie Conchtsie 

Chronischee diarree komt vaak voor in Indonesia. Deze kan veroorzaakt worden door 
afwijkingenn in de dunne darm, in de dikke darm, of de oorzaken kunnen ook extraintestinaal 
zijn.. Dit bemoeilijkt een goede diagnose. In dit onderzoek bestudeerden wij enkel de niet 
kwaadaardigee afwijkingen bij patiënten met chronische diarree. Wij bestudeerden ook het 
endoscopischh en histopathologisch beeld in normale Indonesiërs zodat wij de resultaten van 
dee chronische diarrhee groep kunnen vergelijken met die van de normale groep. Bij deze 
studiee vonden we dat chronische diarree kan veroorzaakt worden door diverse afwijkingen 
vann de dunne darm. Het onderzoek van de dunne darm is dus zeer belangrijk bij het bepalen 
vann de oorzaak van chronische diarree. Infektieis in Indonesia nog steeds de meest frekvvente 
oorzaakk van chronische diarree. Maar dit betekent niet dat infektie de enige oorzaak is. We 
moetenn ook denken aan niet infektieuze oorzaken zoals Coeliac spruw, portale hypertensie 
enteropatie,, afwijkingen van gevolgen van NSAID gebruik, ziekte van Crohn, eosinophiele 
enterocolitiss enz. Bij de patiënten met infectieuze diarree waren er meer niet tuberculeuze 
aandoeningenn van de dunne darm. Bij de groep met chronische diarree vonden wij meer 
patiëntenn met " rapid transit time", bacteriele overgroei en lactose intolerantie dan in de 
controlee groep. In de groep met niet infectieuze chronische diarree vonden wij Ivmfocieten 
infiltrati ee en lymphoide follikel hyperplasie dan in de controle groep. We vonden lage 
concentratiess lactase, maltase en sucrose in de dunne darm biopten van chronische diarree 
patiënten.. We vonden in deze studie dat Candida en giardia infektie een rol spelen in chronische 
diarree.. Coeliac spruw, afwijkingen ten gevolgen van NSAID gebruik en portale hypertensie 
enteropatiee kunnen ook chronische diarree veroorzaken 
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