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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. Characteristics of Patients with Villous Atrophy 

Characteristicss Frequency 

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. Results of Physical Examination and Laboratory Tests in 
Giardiasis/Celiacc sprue 

Physicall Examination/ Laboratory Tests Frequency 

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 

Endoscopicall Result 

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 

Tablee 4. Histopathological Results from the Mucosa of the Jejunum 

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. 

REFERENCES S 

1.1. Kelly CP, Feighery CF, Gallagher RB, Weir DC. Diagnosis and treatment of gluten-
sensitivesensitive enteropathy. Advanced Intern Med 1990;35:341-64. 

2.2. Fine KD, Meyer RL, Lee EL. The prevalence and causes of chronic diarrhea In patients 
withwith celiac sprue treated with a gluten free diet. Gastroenterology 1997; 112:1830-8. 

3.3. Dickey W. Serology and endoscopy in coeliac disease: applications and limitations. In 
AcademischAcademisch Proefschrift 1 December 2000. Universiteit van Amsterdam. 

4.4. Khanna R, Joshi K, Kum K, Malik AK, Vinayak VK. An ukrastructural analysis of changes 
inin surface architecture of intestinal mucosa following Giardia lamblia infection in mice. 
GastroenterolJpnGastroenterolJpn 1990;25:649-58. 

5.5. Katela ris PH, Naeem A, Farthing M/G. Attachment of Giardia lamblia trophozoites to a 
culturedcultured human intestinal cell line. Cut 1995;37:512-8. 

6.6. Farthing MJG Protozoal gastrointestinal infections. Medicine international 1996;35(10): 
54-6. 54-6. 

7.7. Farthing MJG, Cevallos AM, Kelly P. Intestinal protozoa. In: Cook CC editor. Manson's 
tropicaltropical diseases. 20th edition. London-Philadelphia: WBSaunders; 1996.p. 1270-81 

8.8. Hill  DR. Giardia lamblia. In: Mandell CL-Bennett JE-Dol in R eds. Principles and practic of 
infectiousinfectious diseases. 5th edition. Philadelphia-London: Churchill Livingstone; 2000.p. 2888-
92. 92. 

9.9. O'Farrelv C. Is villous atrophy always and only the result of gluten sensitive disease of 
thethe intestine. Eur f Gastroenterol Hepatol 2000;12(6):605-8. 

10.10. Mathus- Vliegen EMH. Coeliac disease and lymphoma: current status. Netherlands J 
MedMed 1996; 49:212 20. 

93 93 



ChapterChapter 9 

11.11. Johnston SD, Watson RGP. Small bowel lymphoma in unrecognized coeliac disease: a 
causecause for concern? Eur J Gastroenterol Hepatol 2000; 12(6} : 645-8 

12.12. Marsh MN. Gluten, major histocompatibility complex, and the small intestine. Gastroen-
terologyterology 1992;102:330-54 

13.13. Murray IA, Smith JA, Coupland K, Ansel! ID, Long RG Intestinal disaccbaridase defi-
ciencyciency without villous atrophy ma y represent early Celiac Disease. ScandJ Gastroenterol 
2001;2:163-8. 2001;2:163-8. 

14.14. Peters W, Gilles MM. Giardiasis. In: Color atlas of tropical medicine and parasitology. 
London:London: Mosby- Wolfe; 1995.p. 141-2. 

15.15. Wright SG. Giardiasis. In: Strickland GT editor. Hunter's tropical medicine and emerging 
infectiousinfectious diseases. 8th edition. Philadelphia-London: WBSaunders; 2000.p.589-93. 

16.16. Green PHR, Stavroupoulos SN, PanagiSG, Goldstein SL, McMahon DJ, Absan Hetal. 
CharacteristicsCharacteristics of adult celiac disease in the USA: results of a national survey. Am J 
GastroenterolGastroenterol 2001;96:126-31. 

17.17. Mack DR. Genetic Factors in celiac disease. Am/ Gastroenterol 2000;95(9):2l62. 
18.18. ErkoB, MedhinG, BirrieH. Intestinal parasitic infections in Bahir Dar and risk factors for 

transmission.transmission. Trop Med 1995; 37(2): 73-8. 
19.19. Aoki Y, Wambayi E, Iwanaga M, Makino Y, Maina MN. Parasitic pathogens associated 

withwith diarrhoea in Mombasa, Kenya. Trop Med 1993,35(1): 11-6. 
20.20. Gandahusada S. Prevalence of intestinal protozoa in the last 6 years in Jakarta. Medika 

I99l;6:431 I99l;6:431 
21.21. Catassi C, Fanciulli G, D'Appello R, El Asmar R, Rondina C, Fabiani E et.al. 

AntiendomvsiumAntiendomvsium versus Antigliadin Antibodies in screening the general population for 
coeliaccoeliac disease. ScandJ Gastroenterol 2000;7:732-6. 

22.22. Sategna-Guidetti C. Volta U, CiacciC, UsaiP, Carlino A, De FranceschiL etal. Prevalence 
ofof thyroid disorders in untreated adults celiac disease patients and effect of gluten with-
drawal:drawal: an Italian multicenter study. Am J Gastroenterol 2001 ;96(3): 751-7. 

23.23. Dahele, A, GhoshS. Vitamin Bl2 deficiency in untreated celiac disease. Am J Gastroenterol 
20012001 ;96(3): 745-50 

24.24. FasanoA, Catassi C Current approaches to diagnosis and treatment of celiac disease: an 
evolvingevolving spectrum. Gastroenterology 2001;120(3): 636-51. 

25.25. Luster AD. Chemokines regulate lymphocyte homing to the intestinal mucosa. Gastro-
enterologyenterology 2001;120(1): 291-3. 

26.26. Nieminen U, Kahri A, SavilahtiE, Farkkila MA. Duodenaldisaccharidaseactivities in the 
follow-upfollow-up of villous atrophy in coeliac disease. Scand J Gastroenterol 2001 ;5:507-10, 

94 94 


