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Summary:
A totai of 67 specimens of proximal intestinal mucosa, one from each subject, were

examined under dissecting microscopy (DM)and light microscopy (LM). Majority of the
subjects were adults and males. The overall per-oral biopsy failure was 13. DMwas found to
be useful to demonstrate gross villous atrophy. It also helped to orientate the specimens
properly before fixation for embedding and sectioning. DMand LMfindings did not concord
in 17% of the specimens. In all of these specimens the mucosal surface which appeared
normal under DM revealed grade-2 change under LM. The present study showed that
dissecting microscopy (DM) of the intestinal mucosa is not an alternative for histologic
examination under LM.However, scanner of light microscope (SLM) can be used as an
alternative for DM.

Introduction:

With the advent of per-oral biopsy instruments for the intestinal mucosa, it became
easier for investigators to acquire knowledge on mucosal changes in different
gastrointestinal diseases1. To detect mucosal abnormalities, dissecting microscopy
(OM). scanner light microscopy(SLM),light microscopy (LM),electron microscopy,
histochemistry and enzymatic analysis of the biopsied mucosa are the important aids.
We have studied the OM and SLMappearance of the proximalsmall intestinal mucosa in
a group of Bangladeshi population.

The purpose of this study was to record OM,SLMand LMappearance of all biopsied
specimens, to compare the results, to observe their advantages and utilityand also to note
the failure rate and complications of per-oral biopsy.

Materials and Methods:
Subjects were selected irrespective of any consideration of their age and sex.

A detail clinical history with anthropometry and laboratory tests (especially stool
examination) was done to exclude cases of malnutrition. Informedconsents either from
the subjects or their parents (forminors)were taken before per-oral biopsy. The biopsy was
performed with the help of Watson's capsule2,3.After oral if'1troductionof the capsule,
fluoroscopicscreening was done and when the capsule reached the proximal10cm ofsmall
bowel, suction was applied to obtain the mucosa.

Immediately after withdrawing of the tube, the biopsy specimen was collected
carefully by opening the capsule. The mucosa was then placed on the flat surface of
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a clean glass slide. One drop of normal saline was added to prevent dehydration. The
mucosa was orientated and examined with the helpof adissecting microscope and scanner
of a light microscope. The DM and SLM appearance of mucosa was assessed and placed
in one of the three descriptive categories as described below.

Group-I. Flatmucosa, novilli seen. (Type-1 absolutely flat, and Type-2 mosaic pattern.)

Group-II. Brain like or convoluted pattern.

Group- III. Finger like, leaf like, and tongue like villi.

The mucosa was then orientated carefully on a filter paper keeping the mucosal
surface upward and fixed in 10% formalin. Further processing and serial sections were
made and stained with haemotoxylin and eosin. The mucosa was then categorised
under the following headings.

Normal (grade-O): Tall villi, normal nuclear polarity of the surface epithelium with
reasonable amount of inflammatory cells in the epithelium and lamina-propria.

Mild change (grade-1): Broader or fused villi, distorted nuclear polarity of the surface
epithelium with increased number of inflammatorycells in the epithelium and lamina-propria.

Moderate change (grade-2): Shorter and broader villi, reduced normal villous
scalloping and corrugation, cuboidal surface epithelial cells, and exaggerated inflammatory
cells in the epithelium and lamina-propria.

Severe change (grade-3): Virtually complete loss of villous architecture.

Results:

A total of 77 subjects volunteered for the study. Per-oral biopsy was attempted
on all of them but in 10 (13%) cases the procedure failed (Table-I). However, no
complications like haemorrhage or perforation was observed. The clinical categorisation
of 67 subjects included finally have been shown in Table-II. There were asymptomatic,
parasite infested and non-parasitic subjects; none of these cases however, had any
detectable malnutrition.

Table -I : Status of biopsy failure by a Watson's capsule
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Causes Subject
No. Per cent

Inadequate tissue 05 6.5%
Stomach tissue 02 2.6%

Duodenum (1st-Part) 01 1.3%

Wrong sectioning 01 1.3%

Dislocation of capsule 01 1.3%

Total 10 13%
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The age of the subjects ranged from 2 to 69 years. Of them, 41 (64.1%) were males
and 23 (35.9%) females (Table-II).

Table -II: Clinical categorisation, age, sex and biopsy status of the subjects

*Parasite infestations Ascariasis=36, Ankylostomiasis=04, Giardiasis=02,
Trichuriasis =02.

** Non-parasitic diseases: Duodenal ulcer= 08, Non-ulcer dyspepsia = 04,
Rheumatoid arthritis = 01, Pulmonary tuberculosis= 01.

During DM and SLM examination Group-III pattern was taken as normal and group-
I and II as abnormal. The comparison between DM and SLM appearance have been shown
in Table-III. No Significant difference was observed.

Table-III: Comparison between OM, SLM and LM appearance of small intestinal mucosa

During histologic examination with LM grade-O and 1 were taken as normal and
grade 2 and 3 as abnormal for the population of Bangladesh. The comparison betwen DM,
SLM and LM findings have been shown in Table-III, which revealed that, under DM
51(76.12%) mucosa were normal and 16 (23.88%) abnormal. Whereas, under LM only
40(59.7%) were normal and 27(40.30%) abnormal. Therefore, DM findings did not agree
with that of LM findings in 17% of the specimens.
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Subject's Age range Sex Intestinal biopsy

Category No (in yrs) Male Female Attempt Success Failure Compli-
cation

Asymptomatic 09 20-49 06 03 09 09 Nil Nil

Parasite 44 02-69 27 17 52 44 08 Nil
infested*

Non Parasitic** 14 13-60 10 04 16 14 02 Nil
diseases

Total 67 2-69 43 24 77 67 10 00

Villi DM SLM LM (Histology) Final
No Total No Total Grading No Total Assess-

ment

Finger like 24 24 Grade-O 16
Leaf like 17 51 17 51 Grade-1 24 40 Normal

tongue like 10 10

Convoluted 15 15 Grade-2 22
Mosaic 01 16 01 16 Grade-3 05 27 Abnormal
Flat 00 00
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Discussion :

This study showed that the over all biopsy failure by a Watson's capsule was 13%.
These were due to capsular dislocation in one, inadequate tissue in five, wrong tissue
(stomach/duodenum) in three, and sectioning on wrong plane in one. However, no
serious complication like perforation or haemorrhage was observed. In contrast 15
instances of perforations and 2 instances of haemorrhage in children were experienced
seperately by a number of investigators4, during intestinalbiopsy procedure. Good working
condition of the instrument and careful handling could be very important to avoid
complications. One specimen (1.3%) was sectioned on a wrong plane. Sectioning in
wrong plane could be kept low by using dissecting microscope and taking proper
care during paraffin embedding. Collins5 stated that, true state of villous structure may
be misinterpreted if sections of the intestinal biopsy specimens were not on a plane
perpendicular to the mucosal surface. We believe this can be obtained by a dissecting
microscope or scanner of a light microscope. Both of these were found to be equally
valuable.

In the present study DM of the mucosa showed almost all pattern except
"absolutely flat" variety. Here 24 finger like, 17 leaf like, 10 tongue like, 15 convoluted, and
one mosaic pattern were observed. Walker-SmittY'however, observed 5 absolutely flat, 8
mosaic, 7 convoluted, and 16 leaf like pattern in his series. The high incidence of flat and
mosaic variety in Smith's study was probably due to inclusion of a large number of
malabsorption cases especially of coeliac disease. Whereas, no case of malabsorption
was included in this series, a few of our cases however, showed mosaic and many,
convoluted patterns. The leaf-like mucosa seen in this study correlate very well with
the grade 0-1 histologic change. Therefore, leaf like pattern can be taken as normal.
Rubin and Dobbins4 were also convinced that leaf shaped villi were a normal variant,
whereas, Walker-Smith6 was uncertain about the significance of leaf shaped villi in his
study.

As mentioned earlier, we have made only visual assessment in histologic grading
of the mucosa without morphometry. A number of authors however, attempted
morphometric assessment. Madanagopalan7 measured total mucosal thickness, villous
height, ratio of villous height to total mucosal thickness, villous thickness, cell heights
and villous sur1aceto estimate degree of abnormality. MagalhaesBalso took into account
oedema, cellularity (lymphocytes, plasma cells, eosinophils, goblet cells, and mitotic
index of crypt cells) in histologic grading. We believe that, morphometric assessment is
more complex and does not produce superior results as compared to simple visual
assessment. Therefore, histologic grading by an experienced observer could still be
dependable.

In 83% specimens assessed as normal, there was concordance between DM and
LM findings. Whereas, 17% specimen, expressed as normal by a dissecting microscope,
revealed grade-2 change under a light microscope. Rubin and DobbinS"also conceded
that mild and moderate changes were often inapparent under DM. It was observed that,
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almost all the mucosa which appeared abnormal under OM were abnormal under LM
in our series, except one convoluted looking mucosa which appeared normal in
histologic serial sections. This was due to mucus plug which covered the mucosal
surface and gave a false convoluted appearance. Rubin and Dobbin~ also emphasised
that, only tips of the villi were visible in the unsectioned specimens and even normal
villi embeded in mucus or lying on their sides could give inaccurate impression of
~bnormality.

From the present study it could be concluded that, dissecting microscopy of
intestinal mucosa is very much useful to demonstrate gross villous atrophy and also to orient
the mucosa properly before fixation for histologic examination. However, histologic
examination of serial sections must always be done. Dissecting microscopic examination is
not an alternative to light microscopic examination of histologic sections; scanner of light
microscope (SLM) could be used as an alternative to OM.
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