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Diagnostic Strategy Using Barium Enema and Rectal Suction Biopsy
with Acetylcholinesterase Histochemistry in Neonates with Suspious

Hirschsprung’s Disease
Young-Il Choi, M.D., Soon-Ok Choi, M.D., Woo-Hyun Park, M.D.

Division of Pediatric Surgery, Department of Surgery Keimyung University, Dongsan Medical Center
Daegu, Korea

To investigate the diagnostic accuracy and applicability of barium enema(BE) and rectal
suction biopsy with acetyl cholinesterase(AChE) histochemistry in the diagnosis of neonatal
Hirschsprung's disease(HD), we retrospectively reviewed the findings of BE and AChE staining
in 96 neonates with suspected HD during a 10-year period from January 1991 to December
2000. Sixty-nine cases of HD(58 males and 11 females) and 27 cases of non-HD are included in
this study. In regard to BE, HD was based on definite transitional zone, suspicious HD on
reversed rectosigmoid index(RSI (1), and non-HD on normal RSI(RSD)1). The histochemical
criterion used for the diagnosis of HD was that of Chow et al(1977), i.e., the presence of
many coarse discrete cholinergic nerve fibers in the muscularis mucosae and in the
immediately subjacent submucosa regardless of infiltration of cholinergic nerve fibers in the
lamina propria. Of 66 neonates with HD who underwent BE, transitional zone was identified
in 33 cases(50%) and reversed RSI in 19 cases(21 %), microcolon in 4 cases and normal
finding in 10 cases(15%) while of 27 neonates with non-HD, there was normal finding in 16
cases and reversed RSI in 9 cases(41 %). Thus diagnostic accuracy based on transitional zone
was 64 %. The positive predictive value of reversed RSI for the diagnosis of HD was 68 %. Of
42 neonates with HD who underwent AChE histochemistry, there were 41 AChE-positive
reactions and one AChE-negative reaction in a neonate with total colonic aganglionosis,
while of 27 cases of non-HD, there were one equivocal AChE-positive reaction and 26
AChE-negative reactions. Thus AChE histochemical study showed a 97 % diagnostic accuracy
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with a 98 % sensitivity and a 96 % specificity.In conclusion, we believe that BE is valuable as
a first diagnostic step since about 80% of neonates with HD show significant radiologic
findings such as a transitional zone or reversed RSI. AChE histochemical study was a more
reliable diagnostic tool showing a 97 % diagnostic accuracy, and is part (J Kor Assoc Pediatr Surg

7(2):105~111), 2001.
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Table 1. Clinical Manifestations

HD (n=69) non-HD (n=27)
Abdominal distention 66 26
Vomiting 53 6
De,;l,?;sa;; meconium 54 3
Diarrhea 3 0

HD; Hirschsprung’s disease
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Table 2. Diagnostic Accuracy of Barium Enema (n=91)

T-zone  RSI<1  Normal Microcolon
HD
19 10 4
(n=66) B
Non-HD 0 9 16 0
(n=25)

HD; Hirschsprung's disease, T-zone; transitional zone
RSI; retosigmoid index

Table 4. Findings of Barium Enema by Extent of Hirsch-
sprung’s Disease (n=66)

hsprung’s Disease (n=66) T-zone RSI<1 Microcolon Normal
Day T-zone RSI<1 Normal ~ Microcolon Short(n=54) 30 18 0 6
0-7 12 7 5 3 Long(n=6) 3 1 0 2
8-14 12 8 3 1 TCA(N=2) 0 0 0 2
15-21 2 4 0 0 Ultralong(n=4) 0 0 4 0
22-30 ! 0 2 0 33(50 %) 1929%) 4(6%) 10(15 %)
33(50%) 19(29%) 10(15 %) H6'%) T-zone; transitional zone, RSI; retosigmoid index

T-zone; transitional zone, RSI; retosigmoid index

TCA; total colonic aganglionsis
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Table 5. Diagnostic Accuracy by AChE Histochemistry
AcHE Positive

AcHE Negative

Table 6. Diagnostic Accuracy of HD neonates who had
both BE and AChE Histochemistry

(1+11+111) Barium Enema AChE Staining
HD(N=42) 41(14+4+23) 1 T-zone RSI<1 Normal Microcolon Positive Negative
Non-HD(N=27) 1* 26 Fr'\l[142 17 15 7 1 39 1
Overall diagnostic accuracy 97 %, sensitivity 98 %, sp- (N=42)
ecificity 96% Non-HD
9 16 0 1* 24
1%, equivocal, AChE; acetylcholinesterase, (N=27) 0

HD; Hirschsprung’s disease
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Fig. 1. Diagnostic algorithm in neonates with suspicious
Hirschsprung’s disease. LGI; lower gastrointestinal tract.

Abbreviation: HD; Hirschsprung’s disease, BE; barium
enema, T-zone; transitional zone, AChE; acetylcholin
esterase, RSI; rectosigmoid index
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