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Abstract

Several previous studies have introduced classifications of Acetylcholinesterase (AChE)
histochemical staining patterns in rectal suction biopsy performed in patients with Hirschsprung’s
disease. However, we introduce a new classification that is less complicated but shows the same
age dependence as seen in previous studies. 135 rectal suction biopsies were submitted to histo-
chemical staining for AChE activity and 88 specimens showed increased AChE activity. There-
fore, we retrospectively analysed these 88 cases and could establish three patterns. Pattern I,
presence of thick nerve trunks or coarse nerve fibers only in the muscularis mucosae and submucosa.
This pattern was mainly seen in children aged 6 months or below. Pattern II, presence of abundant
nerve fibers in all three layers of mucosa. This pattern was predominantly seen in children over 6
months of age. Pattern III, not predominant in any age group, showed positive nerve fibers in all
three layers but, in one or more layers, the nerve fibers were sparse.

Upon comparison with previous studies, we could observe the same age-pattern rela-
tionship. Thus, we propose this method of classification as a new tool to classify AChE histo-
chemical staining patterns.
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Demonstration of the increasing activity
of AChE in rectal suction biopsies from the colon
has proved to be an accurate diagnostic tool to diag-
nose Hirschsprung’s disease. Since it was intro-
duced in1972 by Meier-Ruge(1), this method has
been adopted as a reliable diagnostic test world
wide(2-9).

Many previous studies have established
the relationship between the patterns of histoche-
mical staining and the ages of children with Hirschs-
prung’s disease(2-6). De Brito and Maksoud(6) in-
troduced the importance of the character of nerve
fibers distributed in the lamina propria, muscularis
mucosae and submucosa. That is, the dominant pre-
sence of thick nerve trunks or coarse nerve fibers in
the muscularis mucosae and submucosa was related
to younger children, especially newborns. In contrast,
the presence of fine nerve fibers in the lamina pro-
pria and less coarse nerve fibers in the muscularis
mucosae and submucosa was mostly found in older
cases.

Although this classification was established
simultaneously with other previous studies and was
demonstrated to have a significant relationship with
age, it is time consuming for examiners to discri-
minate fine nerve fibers from coarse ones or thick
nerve trunks. This fact stimulated us to retrospec-
tively review the AChE histochemical staining data
in order to find a new classification equally effec-
tive but less complicated.

MATERIAL AND METHOD

Rectal suction biopsies were performed in
135 cases suspected of Hirschsprung’s disease and
the specimens were submitted to histochemical
staining for AChE activity. The age of the patients
ranged from 6 days to 21 years. We used the stain-
ing method modified from that proposed by Lake
BD in1978(10). Instead of mounting the specimens
on blocks of animal liver, they were embedded in
the OCT compound which had been cooled in the
freezing microtome. We did not freeze the speci-
mens in hexane maintained at ~80°C and distilled
water was used instead of tap water. In addition,
the duration for treating specimens in the osmium
tetroxide was reduced from 10 to 5 minutes in order
to minimize precipitation. Finally, the specimens
were not counter-stained with Carazzi’s hemato-
xylin. Nevertheless, this modified technique was
successful in demonstrating AChE activity.
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After examining the staining patterns, 18
and 3 cases were excluded due to inadequate tissues
(no identifiable submucosa) and anorectal, tissues,
respectively. Moreover, 26 cases with normal AChE
activity were also excluded. As a result, 88 cases
with increased AChE activity were classified.

RESULTS

Of the 135 cases submitted to rectal suc-
tion biopsy, 88 showed increased AChE activity and
had the distribution according to age as shown in
Table 1.

Table 1. Age distribution of cases in this study.
Age group No. of cases Percentage
0to 1 month 17 19

>1 month to 3 months 11 12.5

>3 months to 6 months 11 125

>6 months to | year 17 19

>| year to 4 years 22 25

>4 years 10 12

Total 88 100

After analysis of the patterns of increased
AChE activity, we classified the patterns of these
88 cases into three categories (or patterns). The
classification was based on the distribution and
density of AChE positive nerve fibers in the three
layers of biopsy specimens : lamina propria, mus-
cularis mucosae and submucosa.

Pattern I, thick nerve trunks or coarse
nerve fibers or, even fine nerve fibers distributed in
the submucosa and muscularis mucosae. In compa-
rison, there were no positive nerve fibers in the
lamina propria (Fig. 1B). Twenty-five cases were
included in this pattern and had an age distribution
as depicted in Table 2. In the majority of these
cases (72%) the ages were not above 6 months,
especially in the first age group (40%).

Pattern II, abundant thick nerve trunks
and coarse or fine nerve fibers were present in all
three layers (Fig. 1C). Forty-five cases were in-
cluded in this pattern. As seen in Table 3, the majo-
rity of cases (71%) were over 6 months of age.

Pattern III, positive nerve fibers were
found in all three layers but, in one or more layers.
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Fig. 1. Rectal suction biopsy stained for AChE activity.

(A) From a normal control. AChE is barely detectable in all three layers X 10.

(B) Pattern I of increased AChE activity. The muscularis mucosae shows increased activity
and the submucosa also shows several thick nerve trunks (arrows). In contrast, positive
nerve fibers are rarely observed in the lamina propria X 10.

(&) Pattern II. The increased AChE activity is striking thick nerve trunks in the submucosa
(asterisks) and coarse and fine nerve fibers (arrowheads) in the upper two layers X 10.

(D)  Pattern III. Prominent positive nerve is confined in the laminal propria and muscularis
mucosae (arrows) here. No AChE-stained nerve fiber is found in thesubmucosa X 10.

Table 2. Age distribution in Pattern L. Table 3. Age distribution in Pattern II.

Age group No. of cases Percentage Age group No. of cases Percentage
0to I month 10 40 0to 1 month 3 11

>1 month to 3 months 3 12 >1 month to 3 months 3 7

>3 months to 6 months 5 20 >3 months to 6 months 5 11

>6 months to 1 year 1 4 >6 months to 1 year 13 29

>| year to 4 years 5 20 > year to 4 years 13 29

>4 years 1 4 >4 years 6 13

Total 25 100 Total 45 100
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Table 4. Age distribution in Pattern IIL

Age group No. of cases Percentage
0 to 1 month 2 11
>1 month to 3 months 5 28
>3 months to 6 months 1 5
>6 months to 1 year 3 17
>| year to 4 years 4 22
>4 years 3 17
Total 18 100

the positive fibers were sparse (Fig. 1D). Eighteen
cases displayed histochemical staining in this
pattern. The cases were equally distributed among
all age groups and no majority could be established
in any age group (Table 4).

DISCUSSION

We observed two age-related patterns of
increased AChE activity. Pattern I was the pattern
most commonly found in the 0-1 month age group
(59%) (Table 5). This was characterized by thick
nerve trunks or nerve fibers in the submucosa and
muscularis mucosae and absence of nerve fibers in
the lamina propria. Pattern II was mainly observed
in older children with Hirschsprung’s disease.
Numerous thick nerve trunks or nerve fibers could
be demonstrated in this pattern. According to Table
S, the cases displaying this pattern were most
numerous among the three older age groups (76,
59 and 60%, respectively).

In contrast, with pattern III, we could not
establish any age dependence as it included all
staining patterns not compatible with pattern II or
L

Maybe, this pattern is part of pattern II,
but the AChE activity was slightly increased in one
or more layers. This minimal increase was probably
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due to less lack of ganglion cells and less prolife-
ration of AChE positive nerve fibers. On the other
hand, some cases showing nerve fibers in the sub-
mucosa and muscularis mucosae with slight fine
nerve fibers in the lamina propria, were probably
the forms progressing from pattern I. With reference
to the age-dependent development proposed by
DeBrito and Maksoud(6), we suppose this particu-
lar pattern to have evolved from pattern L

Hence, from these two possible explana-
tions, we could conclude there was an insignificant
difference between the numbers of pattern III cases
above and below 6 months of age (56 and 44%,
respectively).

These results are compatible with those
reported from previous studies. Chow, Chan and
Yue(2) proposed their classification of histochemi-
cal staining and the staining patterns were desig-
nated as Type A positive and Type B positive. In
comparison, our pattern I was a subgroup of Type
B positive and showed the same age dependence.
though these two patterns were not entirely identi-
cal. This correlation could also be observed between
our pattern II and Type A positive.

Moreover,upon comparison with the pat-
terns proposed by De Brito and Maksoud(6), our
pattern I was quite similar to their pattern [ and the
results remained analogous. With pattern II also the
criteria and results were compatible. However, our
pattern III was not related to the age group between
patterns I and II as proposed in their study. This
pattern was dispersed among every age group and
as a result, we could not establish an age group
related to it

In conclusion, our results showed a rela-
tionship between patterns and age groups partly
similar to both studies mentioned above. But what
1s more important, our classification could be made
more easily. Examiners only have to look for the
presence or absence of AChE positive nerve fibers

Table 5. Distribution of cases in each age group according to three patterns.
0-1 mo >1-3 mo >3 -6mo >6mo- | yr >lyr-4yr >4yr
% % e e E e
Pattern 1 10 59 3 27 5 455 1 6 5 23 1 10
Pattern 11 5 29 3 27 5 455 1376 13 59 6 60
Pattern 111 2 12 5 46 1 9 3 18 4 18 3 30
Total 17 100 11 100 11 100 17 100 22100 10 100
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and how densely the fibers are packed. It ts un-
necessary to discriminate between thick nerve
trunks and fine or coarse nerve fibers, and more
time can be saved during slide examination.

However, the relationship between these
patterns and severity in clinical presentation re-
quires further comparative studies.

SUMMARY
Our age-pattern relationship results con-
firmed the previous studies in AChE histoche-
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mical staining. The presence of AChE positive
nerve fibers in the muscularis mucosae and sub-
mucosa, designated as pattern I, was mostly seen in
children aged 6 months or below. Pattern II, filled
with numerous positive nerve fibers in all three
layers, was predominantly seen in children above 6
months of age. Lastly, with pattern III no correla-
tion with age could be observed.

Moreover, the classification applied in this
study had the advantage of saving time during slide
examination.

(Received for publication on January 20, 2000)
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