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 ABSTRACT

Correlation between the number of Interstitial cells 
of Cajal (ICC) and defecation pattern in 

patients with Hirschsprung’s disease after 
Duhamel’s surgery at General Hospital Dr. Soetomo

Yohanes Santosa Honggowarsito1*, I Gusti Bagus Adria Hariastawa2, 
Fendy Matulatan2, Alphania Rahniayu3

Background: Hirschsprung is a congenital disorder of the distal bowel caused by the absence of a ganglion in the Aurbach 
and Meissner plexuses. Definitive treatment of the disorder is operative, namely by resection of the aganglionic segment of 
the intestine and performing a pull-through on the ganglionic segment. It cannot be denied that there are still disturbances 
in the pattern of defecation after definitive surgery, even though the pull-through segment has enough ganglion cells. 
Interstitial cells of Cajal (ICC) are the pacemaker in smooth muscle contraction in the intestine. In several studies, the number 
of these cells decreased in Hirschsprung’s disease (HD), and it is not known with certainty the effect on the occurrence of 
defecation pattern disturbances.
Methods: Data were collected retrospectively from all patients with Hirschsprung’s Disease (HD) who underwent Duhamel 
Procedure in Dr. Soetomo General Hospital, starting January 2016 – December 2021. Correlation analytic research with a cross 
sectional design was performed to analyze the correlation between the number of ICC and the defecation pattern of patients 
at Dr. Soetomo after Duhamel surgery.
Results: From this study, it was found a decrease in the number of ICC in the ganglionic segments of the resected specimens 
from pull-through surgery. From the results of the correlation test, it was found that the p-value was 0.49 for the defecation 
pattern of postoperative Duhamel patients at Dr. Soetomo for the period January 2016 – December 2021.
Conclusion: In this study, a significant correlation was found between the number of ICC and definitive pull-through 
postoperative defecation pattern.

Keywords: defecation, hirschsprung’s disease, interstitial cell of Cajal, Duhamel technique surgery.
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INTRODUCTION
Hirschsprung’s disease is a congenital 
disorder of the distal intestine caused by 
the absence of ganglions in the Aurbach 
and Meissner plexuses. This disorder has 
an incidence of up to 1:5,000 live births.1 
The prevalence among Asian people is 
around 1:3,847 live births.2 There are no 
clear data about prevalence in Indonesia. 
The definitive treatment for this disorder is 
surgery, with resection of the aganglionic 
segment of the intestine and pull-through 
of the ganglionated segment. However, in 
some cases, bowel motility disorders still 
occur even though definitive surgery has 
been performed.3 

It is undeniable that one of the 
postoperative complications of 

Hirschsprung’s disease is constipation, 
ranging from 30.8% of 161 patients who 
have undergone surgery.2 From other 
studies, it was also found that 11% -35% 
of patients experienced constipation and 
soiling after a pull-through procedure. The 
exact cause for this condition is not yet 
known. This persistent defecation disorder 
illustrates that the intestinal segment that 
has sufficient ganglion alone does not give 
satisfactory results.4

Interstitial cells of Cajal are one of the 
factors for intestinal motility as smooth 
muscle pacemakers. If there is a decrease in 
the number of ICC, it can cause intestinal 
dysmotility, which causes constipation.5 
Several studies have shown that there 
is a disturbance in ICC distribution in 

patients with Hirschsprung’s disease.6,7 
In the resected intestinal segment, fewer 
Cajal interstitial cells were found than 
in the normal intestine and only formed 
sparse tissue. This is suspected as the 
cause of constipation in patients who 
have undergone definitive surgery. The 
presence of these factors can be assumed 
to be predictive of the occurrence of a 
disorder of defecation in patients who 
have had pull-through surgery. 

The aim of this study was to find a 
correlation between impaired numbers of 
ICC from ganglionated bowel resection 
tissue in patients with Hirschsprung’s 
disease who had undergone Duhamel 
pull-through surgery and impaired 
postoperative defecation patterns.

http://dx.doi.org/10.15562/ism.v9i1.155
http://dx.doi.org/10.15562/bmj.v12i1.4154
http://dx.doi.org/10.15562/bmj.v12i1.4154
mailto:ysh.ps777%40gmail.com?subject=
http://www.balimedicaljournal.org/
http://www.balimedicaljournal.org/
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METHODS
This was an analytic observational study 
with cross sectional design. Data were 
collected retrospectively from medical 
records of all patients with Hirschsprung’s 
Disease who underwent the Duhamel 
procedure in Dr. Soetomo General 
Hospital, starting from January 2016 – 
December 2021. We use total sampling to 
obtain the samples with inclusion criteria 
that the patients have the specimen which 
eligible for C-kit staining and the exclusion 
criteria if the specimens are not available 
for C-kit staining. 

All data were entered into SPSS v26.0 
for Windows. Shapiro – Wilk analysis was 
used for determining the distribution of 
the data, such as age and the number of 
ICC. The correlation between the ICC and 
Rintala scoring uses Spearman analysis.

RESULTS
In the Shapiro – Wilk normality test, 
it was found that the data were not 
normally distributed, then an analysis of 
the relationship test was carried out using 
the Spearman test. P = 0.049, where P < 
0.05, so it can be concluded that there is a 
significant correlation between the Rintala 
score and the number of Cajal interstitial 
cells in the internal muscular layer. The 
value of r = 0.369 was obtained, which 
indicated the strength of the correlation 
was 36.9%, which included weak criteria. 
The characteristic of the sex shown in 
Table 1. 

The result of Rintala scoring is shown 
in Table 2, and the calculation number 
of ICC in the inner muscular layer and 
outer muscular layer is shown in Table 3. 
The Spearman analysis between Rintala 
scoring and the number of ICC in the 
inner muscular layer is shown in Table 
4, and between Rintala scoring and the 
number of ICC in the outer muscular layer 
is shown in Table 5. The difference between 
a normal distribution and scattered C-kit 
positive ICC in the ganglionic intestine is 
shown in Figure 1.

DISCUSSION
Definitive pull-through is the only 
treatment for Hirschsprung’s disease, with 
the removal of a ganglion segment of the 
intestine. While most patients did well 

Table 1.  Characteristics of the 
patients.

Sex n (%)

Male 20 68.97

Female 9 31.03

Age (year)

Minimum 3

Maximum 23

Mean 9.24

Median 8.00

Mean ± SD 9.24 ± 4.86

Table 2. Rintala scoring.
Rintala n %

Poor 1 3.4
Fair 2 6.9

Good 12 41.4
Excellent 14 48.3

Table 3. Interstitial cells of Cajal.
ICC P value

Inner Muscular Layer   0.00

  Range 2 - 131

  Median 16.00

  Mean 21.03

  Mean ± SD 21.03 ± 24.2

Outer Muscular Layer   0.00

  Range 1 - 89 

  Median 12.00

  Mean 16.83

  Mean ± SD 16.83 ± 17.67

*Normal distribution if P > 0.05

Figure 1.  (A) Photomicrographic shows a normal distribution of C-kit positive ICCs in 
the ganglionic intestine (IHC x200). (B) Photomicrographic shows scattered 
distribution c-kit positive ICCs in the ganglionic intestine (IHC x200).

after a one-stage pull-through operation, 
a small number of patients suffered from 
postoperative complications. Several 
studies have shown that the presence of 
residual bowel tissue containing abnormal 
ICCs, which have normal ganglion,  can 
result in functional motility disorder 
and postoperative constipation in HD 
patients.8

In a study observing the long-term 
outcomes of patients with Hirschsprung’s 
disease, out of 194 people, 20 people 
experienced soiling 42 people (21.7%) 
experienced constipation. A total of 48 
people underwent definitive pull-through 
surgery using the Duhamel technique, and 
8.3% were still constipated.9 From another 
study conducted in India, patients with 
Hirschsprung’s disease who underwent 
surgery using the Duhamel technique, 
as many as 29.42% experienced soiling, 
11.76%, strictures 11.76%, enterocolitis 
11.76%, and 11.76% still experience 
postoperative constipation.10 A study 
found that some HD patients had reduced 
numbers of ICCs in their proximal 

ganglionic bowel. Therefore, insufficient 
resection of such bowel could be a cause 
of motility disturbances and recurrent 
constipation.11 Another study shows the 

http://dx.doi.org/10.15562/ism.v9i1.155
http://dx.doi.org/10.15562/bmj.v12i1.4154
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Table 4. Correlation of ICC on the inner muscular layer with Rintala scoring.

Rintala N
Inner muscular layer P - 

value r
Range Median Mean Mean +SD

Poor 1 22-22 22 22   0.049 0.369
Fair 2 2-40 21 21 21 + 26.87

Good 12 2-40 10 14.58 14.58 + 11.996
Excellent 14 4-131 16.50 26.50 26.50 + 31.843

*Significant if P < 0.05

Table 5. Correlation of ICC on the outer muscular layer with Rintala scoring.

Rintala N
Outer muscular layer P - 

value r
Range Median Mean Mean +SD

Poor 1 11-11 11 11   0.064 0.348
Fair 2 7-24 15.50 15.50 15.50 + 12.02

Good 12 2-42 9.50 11.42 11.42 + 11.23
Excellent 14 1-89 12.50 22.07 22.07 + 22.24

*Significant if P < 0.05

correlation between colonic motility 
disorders, manometric findings, and the 
expression of ICCs.12 In this study, ICCs are 
defective not only in the ganglionic bowels 
of HD disease but also in specimens from 
chronic intestinal pseudo-obstruction 
and idiopathic intractable constipation 
patients.12 Not only the reduction in ICCs 
in the ganglionic part of the HD bowel 
but the ICCs also present formed only a 
sparse network around the ganglia of the 
myenteric plexus compared to normal 
controls.8

We assessed the patient’s defecation 
patterns using the Rintala score to 
determine the defecation problem of 
the patients and categorized them into 4 
categories: excellent, good, fair, and poor.13 
In our study, we analyze the ganglionic 
segment with C-kit positive for ICC. 
There’s a significant correlation between 
the number of ICC in the inner muscular 
layer and disturbance of defecation 
pattern. The more it has ICC, and the 
patient has better defecation pattern 
according to the Rintala score. Another 
study also describes a few cases suffering 
from severe constipation or enterocolitis 
resulting in patient death after a definitive 
operation for Hirschsprung’s disease, even 
though the normoganglionic intestine 
had been successfully pulled through. A 
decrease in ICCs distribution using c-kit 
immunostaining in the normoganglionic 
segment is probably the cause of this 
problem.14 The limitation of this study was 

that our design study couldn’t rule out the 
dietary problem of the defecation pattern.

CONCLUSION
We conclude from this study that a 
decrease of ICC in the normoganglionic 
bowel can affect the outcome of patients 
after definitive pull-through surgery. 

ETHICAL CONSIDERATIONS
This study was approved by The Research 
Ethics Committee of Dr. Soetomo General 
Academic Hospital (Ref No. 0461/KEPK/
VIII/2022). 

CONFLICT OF INTEREST
No conflict of interest. 

FUNDING
This research did not receive any specific 
grant from funding agencies in the public, 
commercial, or not-for-profit sectors.

AUTHOR CONTRIBUTION
YSH: Concept, methodology, preparation 
of the manuscript. AH: Supervision and 
guidance. FM: Supervision and guidance. 
AR: consultant of Anatomical Pathology.

REFERENCES
1. Jacob CL. Hirschsprung Disease. Holcomb 

and Ashcraft’s Pediatric Surgery, 7th Edition. 
Elsevier. 2020.

2. Taghavi K, Goddard L, Evans SM, et al. Ethnic 
variations in the childhood prevalence of 
Hirschsprung disease in New Zealand. ANZ 
J Surg. 2019;89(10):1246-1249. doi:10.1111/
ans.14857. 

3. Khazdouz M, Sezavar M, Imani B, Akhavan 
H, Babapour A, Khademi G. Clinical outcome 
and bowel function after surgical treatment 
in Hirschsprung’s disease. Afr J Paediatr 
Surg. 2015;12(2):143-147. doi:10.4103/0189-
6725.160403. 

4. Rolle U, Piotrowska AP, Nemeth L, Puri P. 
Altered distribution of interstitial cells of Cajal 
in Hirschsprung disease. Arch Pathol Lab Med. 
2002;126(8):928-933. doi:10.5858/2002-126-
0928-ADOICO.

5. Mostafa RM, Moustafa YM, Hamdy H. 
Interstitial cells of Cajal, the Maestro in 
health and disease. World J Gastroenterol. 
2010;16(26):3239-3248. doi:10.3748/wjg.v16.
i26.3239.

6. Chen X, Zhang H, Li N, Feng J. Pathological 
changes of interstitial cells of Cajal and ganglion 
cells in the segment of resected bowel in 
Hirschsprung’s disease. Pediatr Surg Int. 2016 
Nov;32(11). p1019-1024. doi:10.1007/s00383-
016-3961-7. 

7. Henna N. Expression of Interstitial Cells of Cajal 
in Colorectum of Patients with Hirschsprung’s 
Disease. Biomedica. 2017;33(2). p124-127.

8. Gfroerer S, Rolle U. Interstitial cells of Cajal in 
the normal human gut and in Hirschsprung 
disease. Pediatr Surg Int. 2013;29(9):889-897. 
doi:10.1007/s00383-013-3364-y.

9. Menezes M, Corbally M, Puri P. Long-term 
results of bowel function after treatment for 
Hirschsprung’s disease: a 29-year review. Pediatr 
Surg Int. 2006;22(12):987-990. doi:10.1007/
s00383-006-1783-8.

10. Aravind KL, Nisha N, Sushmitha R, and 
Madiwal C. Duhamel’s procedure for 
Hirschsprung’s disease and the functional 
outcome in a tertiary care center. Indian Journal 
of Child Health. 2021;8(1). p51–55. https://doi.
org/10.32677/IJCH.2021.v08.i01.010.

11. Rolle U, Piaseczna-Piotrowska A, Puri P. 
Interstitial cells of Cajal in the normal gut and 
in intestinal motility disorders of childhood. 
Pediatr Surg Int. 2007;23(12):1139-1152. 
doi:10.1007/s00383-007-2022-7.

12. van den Berg MM, Di Lorenzo C, Mousa HM, 
Benninga MA, Boeckxstaens GE, Luquette 
M. Morphological changes of the enteric 
nervous system, interstitial cells of cajal, 
and smooth muscle in children with colonic 
motility disorders. J Pediatr Gastroenterol 
Nutr. 2009;48(1):22-29. doi:10.1097/
MPG.0b013e318173293b.

13. Rintala RJ, Lindahl H. Is normal bowel 
function possible after repair of intermediate 
and high anorectal malformations?. J Pediatr 
Surg. 1995;30(3):491-494. doi:10.1016/0022-
3468(95)90064-0.

14. Taguchi T, Suita S, Masumoto K, Nagasaki A. An 
abnormal distribution of C-kit positive cells in 
the normoganglionic segment can predict a poor 
clinical outcome in patients with Hirschsprung’s 
disease. Eur J Pediatr Surg. 2005;15(3):153-158. 
doi:10.1055/s-2005-837612.

http://dx.doi.org/10.15562/ism.v9i1.155
http://dx.doi.org/10.15562/bmj.v12i1.4154
http://dx.doi.org/10.1111/ans.14857
http://dx.doi.org/10.1111/ans.14857
http://dx.doi.org/10.4103/0189-6725.160403
http://dx.doi.org/10.4103/0189-6725.160403
http://dx.doi.org/10.5858/2002-126-0928-ADOICO
http://dx.doi.org/10.5858/2002-126-0928-ADOICO
http://dx.doi.org/10.3748/wjg.v16.i26.3239
http://dx.doi.org/10.3748/wjg.v16.i26.3239
http://dx.doi.org/10.1007/s00383-016-3961-7
http://dx.doi.org/10.1007/s00383-016-3961-7
http://dx.doi.org/10.1007/s00383-013-3364-y
http://dx.doi.org/10.1007/s00383-006-1783-8
http://dx.doi.org/10.1007/s00383-006-1783-8
https://doi.org/10.32677/IJCH.2021.v08.i01.010
https://doi.org/10.32677/IJCH.2021.v08.i01.010
http://dx.doi.org/10.1007/s00383-007-2022-7
http://dx.doi.org/10.1097/MPG.0b013e318173293b
http://dx.doi.org/10.1097/MPG.0b013e318173293b
http://dx.doi.org/10.1016/0022-3468(95)90064-0
http://dx.doi.org/10.1016/0022-3468(95)90064-0
http://dx.doi.org/10.1055/s-2005-837612


BALI MEDICAL JOURNAL

 DISCOVERSYS INC., CANADA ON BEHALF OF SANGLAH GENERAL HOSPITAL IN COLLABORATION TO INDONESIAN PHYSICIAN FORUM AND INDONESIA
COLLEGE OF SURGEONS, BALI, INDONESIA & UDAYANA

 P-ISSN : 23022914  E-ISSN : 25286641  Subject Area : Health

 Google Scholar  Garuda  Website  Editor URL

1.75424
Impact Factor

3522
Google Citations

Sinta 1
Current Acreditation

https://scholar.google.co.id/citations?user=MP9A9coAAAAJ&hl=en
https://garuda.kemdikbud.go.id/journal/view/910
http://www.balimedicaljournal.id/
https://balimedicaljournal.id/index.php/BaliMedJ/about/editorialTeam


CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k

