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Evaluation of anorectal function after transanal one-stage
endorectal pull through operation in children
with Hirschsprung’s disease
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Abstract . Objective  The short-term efficacy of the transanal one-stage endorectal pull through operation for
Hirschsprung's disease is satisfactory. However the long-term outcome of anorectal function has not been fully understood.
The aim of this study was to evaluate the stooling pattern, colonic motility and anal sphincter performance after transanal
one-stage pull through operation in children with Hirschsprung’s disease. Methods  Fifty-eight children who underwent
transanal one-stage pull through operation for Hirschsprung's disease were followed up. The mean follow-up duration was
15. 8 months (range, 6-24 months). The stooling patterns of the patients were investigated by the informed questionnaire.
Barium enema, defecography, total and segmental colonic transit time and the anorectal vector manometry were performed.
Thirty-three healthy children were used as controls. Results Most of patients had normal stool consistency and frequency.
Postoperative enterocolitis occurred in 3 patients, and constipation was found in five patients. Postoperative soiling was
observed in 9 patients. None of the 58 patients had incontinence, cuff infection, anastomotic leak and mortality. The
barium enema showed that the configuration of the colon recovered well in most of patients. Postopertive defecography
showed the anorectal angle of all the patients was open, fixed and bigger than that of preoperation and the healthy controls
(P <0.01). Postoperatively, the mean total gastrointestinal transit time( TGITT ), the left colonic transit time ( LCTT)
and rectosigmoid colonic transit time ( RSTT) in the 58 patients were significantly shorter than preoperatively ( P <0.01)
and were similar to those of the control group. The rectoanal inhibitory reflex was regained in 5 patients. The anal maximal
pressure of the patients with constipation in resting and squeezing condition were significantly higher than those of the
asymplomatic patients and controls (P <0.05). The vector volume ( VV) and vector symmetric index ( VSI) in patients
with soiling were significantly lower than those in preoperation and the controls (P <0.05). The VSI in the patients with
constipation was significantly higher compared with the controls (P <0.05). Conclusions The stooling function, colonic
motility and anal sphincter performance manifest well in most of the patients after the transanal endorectal pull through
operation for Hirschsprung's disease. Stooling disorders in few cases are probably related to decrease or disappearance of
the sigmoid loops, dysfunction of the " neorectosigmoid" , an open and fixed anorectal angle and achalasia of the internal
anal sphincter. [ Chin J Contemp Pediatr, 2007, 9 (3):188 —192]
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In 1998, Luis Dela Torre et al ' firstly described
the transanal endorectal one-stage pull through opera-
tion for Hirschsprung's disease. Since then, the proce-

231 Compared

dure has become increasingly common
with the traditional laparotomy such as the Swenson,
Duhamel and Soave procedure, the main advantage of
the operation is that it is minimally invasive and elimi-
nates the abdominal incision, so there is no abdominal
scar and complications of traditional laparotomy postop-
eratively. The operating time and hospital delay are al-
so cut short. However the long-term anorectal function
of the patients after operation has not been fully under-
stood. Although some research on the long-term out-

come of anorectal function can be noted "*'°’ the re-

sults varied widely. This study evaluated the stooling
patterns, colonic motility and sphincter performance for
the children who underwent the transanal one-stage
pull through operation for Hirschsprung’s disease by a

follow-up investigation.
Materials and methods

Seventy-three children with Hirschsprung’s disease
underwent the transanal endorectal one-stage pull
through operation between October, 1999 and July,
2002 at the 2nd Affiliated Hospital of China Medical
University. A follow-up was performed on the chil-
dren. Fifty-eight children were responded in a consec-
utive order and 15 were not, with a losing rate of
20% . All of them had an aganglionic segment confined
to the rectosigmoid area confirmed by pathologic exami-
nation but none of them had a history of colostomy or
open operation.

The series investigation of the stooling pattern was
based on a personal or telephone interview documented
with a questionnaire, including the following issues;
age, sex, type of Hirschsprung's disease, occurrence
of enterocolitis, times and characteristics of stools,
constipation, continence, soiling, length of removed
colon, and additional treatment of Hirschsprung-associ-
ated functional disorders.

The barium enema was performed on the 58 pa-
tients. The appearance of colon, sigmoid loops and en-
terocolitis were observed. Defecography was performed
in 16 of the patients. The lateral films of the pelvis

were taken at rest and during both squeeze and push,
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the anorectal angle was surveyed in different dynamic

states (i

. The colonic transit time ( CTT) was meas-
ured in the 58 patients using the simplified method of
radio opaque markers (80% saturation method) de-
scribed by Metcalf et al ',

was performed on the 58 patients at rest in the left lat-

Anorectal manometry

eral decubitus position using the continuous pull-
through method. The basal resting pressure ( BRP)
and maximal squeeze pressure ( MSP) were measured
in centimeters of water. The presence of the rectoanal
relaxation reflex was examined by inflation of the rectal
balloon with air (50 mL). The requirement for a posi-
tive rectoanal reflex was a fall of at least 25% from the
basal pressure level after inflation of the balloon on
three consecutive measurements.

Thirty-three healthy children without a history of gas-
trointestinal and endocrine and metabolic diseases who
matched age and sex distribution to the patients were
used as controls. The controls consisted of 21 boys and
12 girls (mean age = 5 years).

The student ¢ test and Fisher exact test were used for
statistical analysis. A value of P < 0.05 was consid-

ered statistically significant.

Results

Population

Of the 58 children, 39 were male and 19 were fe-
male, with the mean age of 24.7 months at operation.
The mean follow-up duration was 15. 8 months (range,
6-24 months).
Stool frequency

On average the stool times was 2.2 £2.0 per day in
the 58 children.
per day, and 8-10 times in the 4 cases.
Stool consistency

Forty-six patients had normal stool consistency. Only

1-2 times stool occurred in 54 cases

3 patients had muddy stools with foul smell. Nine pa-
tients had pasty stools or hard stools.
Complications

Postoperative enterocolitis occurred in 3 patients,
and constipation was found in five patients. Postopera-
tive soiling was observed in 9 patients. None of the 58
patients had incontinence, cuff infection, anastomotic
leak and mortality.

According to the clinical investigation, overall 12
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patients were symptomatic and the remaining 46 were
asymptomatic.
Barium enema

The configuration of the colon recovered well and the
typical appearances of Hirschsprung’s disease such as
dilated, shifting and spastic segments disappeared in
all the 58 children. The colon was kept in a physiologi-
cal trend. The sigmoid loops decreased or disappeared
and were absolutely correlated to the length of removed

Figure 1

colonic segment in operation (r =0.89, P <0.05.)
Defecography showed the anorectal angle of all the pa-
tients was open, fixed and bigger (123. 3 £ 15. 1°)
than that of preoperation (84.7 +8.3°) and the con-
trol group (79.0 +11.6°) (both P <0.01). The ano-

rectal angle in the symptomatic group was bigger com-

pared with that of the asymptomatic group (135.6 =
15.9° vs 111.0+£14.3°, P <0.05) (Figure 1).

The barium enema appearances on the lateral side. A; Healthy control ( male, 4 y). The colon was kept in a physiological

trend. B: Preoperation (male, 5 y). The colon was kept in a physiological trend. However the spasm, shifting and dilated segment were noted. C. Post-

operation ( male, 4 y, no symptom). The sigmoid loops decreased and the anorectal angle was bigger than that of preoperation and the healthy control ).

D: Postoperation (male, 6 y, sufferring from frequent stools and soiling). The sigmoid loops disappeared and the anorectal angle was nearly linear.

Total and segmental colonic transit time

The mean total gastrointestinal transit time ( TGITT) ,
the left colonic transit time ( LCTT) and rectosigmoid
colonic transit time ( RSTT) in the 58 patients were
significantly shorter than preoperatively (P < 0. 01)
and were similar to those of the control group. The
right colonic transit time ( RCTT) in the 58 patients
was not different from that in the preoperation. There
were significant differences in the TGITT, LCTT and
RSTT between the symptomatic and the control groups
(P <0.01). The TGITT, LCTT and RSTT of the
asymptomatic group were not different from the control
group (Table 1).

Vector manometry

The rectoanal inhibitory reflex (RIR) was regained
in 5 patients (5/58, 8.6% ). The anal maximal pres-
sure of the constipated group in resting and squeezing
condition were significantly higher than those of the
asymptomatic and control groups (P <0.05), while
the anal maximal pressure of the soiling group was not
different from the asymptomatic and control groups.
The vector volume (VV) and vector symmetric index
(VSI) were significantly lower in the soiling group
than preoperatively and the control group (P <0.05).
The VSI in the constipated group was significantly
higher compared with the control group (P <0.05)
but had no significant differences from that in preop-

eration ( Table 2).

Table 1 The total and segmental colonic transit time (h, x+s)
Group n TGITT RCTT LCTT RSTT
Control 33 28.7+7.7 7.5+3.2 6.5+3.8 13.4 5.6
Preoperative 10 > 168 9.1+3.3 >60 >120
Postoperative 58 26.8 +£8.2° 7.6 +4.5 6.3 +4.1° 11.8 +4.4*
Symptomatic 12 25.2 +£5.6%" 7.7+2.8 6.0 +4,2%0 9.8 +4.0%"
Asymptomatic 46 28.1 +10.1° 7.4+5.8 6.5+3.4" 12.2 +6.7°

a Compared with the preoperative group, P <0.01 (¢ test), b Compared with the control group, P <0.01 (¢ test)
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Table 2 Anorectal vector manometry findings (x%s)
Group N Maximal pressure ( mmHg) Vv VSI
Resting Squeezing (em x emHg?)
Control 10 152 £33 190 +38 662 +311 0.70 £0.07
Preoperative 9 176 £38 236 +44 520 £254 0.75£0.19
Postoperative 58 157 +47 200 +65 602 £312 0.70 £0.03
Conslipation 5 167 £36° 211 £36° 638 +£331 0.74 £0.02°
Soiling 9 151 £107 198 +102 381 +109° 0.69 +0.32"

a Compared with the control group, P <0.05 (¢ test).
Discussion

This study was performed on a larger cohort of pa-
tients who underwent the transanal one-stage pull
through operation at the Department of Pediatric Sur-
gery, the 2nd Hospital, China Medical University. The
results demonstrated the outcome of an unselected
group of patients after surgery. An accurate follow-up
was obtained in most patients by means of recent clinic
visit. The results reveal that the transanal endorectal
one-stage pull through operation is a safe and feasible
procedure for Hirschsprung’s disease.

This study found constipation, soiling and enteroco-
litis were common complications after surgery for Hir-
schsprung’ s disease. Compared with the reported
data """ the morbidity of constipation was lower
but the morbidity of soiling was higher in this study.
Teitelbaum et al '"*' described their experience with 78
infants undergoing primary pull through operation,
which showed that the morbidity of constipation was
28%. Leeuwen et al '* reported that the number was
22% . The variation may probably contribute to the
proportion of age group, the race and the field or use of
different criteria in different reports. There were
4.55% of the patients in this study experienced at
least one episode of enterocolitis and required admis-
sion. The rate of enterocolitis varies widely from 54%
to 1.4% '"*'%'7) " The lower incidence of enterocolitis
obtained in this study indicated that the transanal endo-
rectal one-stage pull through operation may be a pro-
spective technique for Hirschsprung's diseases. How-
ever a prospective and randomized study is needed to
further prove it.

It has been reported that the outcome of colonic mo-
tility were not always satisfactory after surgery '*'%'.
This study found the recovery of colonic motility located
not only in the proximal colon but also in the distal co-
lon after the transanal one stage pull through operation.
The stooling disorder was noted in only a few cases.

The fact that the RSTT in the symptomatic children
were significantly shortened revealed that the shorten-
ing of the colon is mainly located in the rectosigmoid
area. This also confirmed that the stooling disorders

might result from dysfunction of the * neorectosig-

moid”. On the other hand, the anorectal angle became
open and fixed due to the colon pull through. The ano-
rectal angle mainly reflected the function of the pubo-
rectalis that was considered as another important struc-
(1180 But in this study, the
pull through of the proximal colon made itself strain or
even keep a little tension, and it was not retractable in

the longitude. Moreover the pull through of the colon

ture to control defecation

also made puborectalis ring full which opposed the pu-
borectalis in the transverse section, so the anorectal
angle became open and fixed. The puborectalis lost the
function of stooling control and led to stooling disor-
ders. Moreover, the pull through of the colon caused
the colon and its mesentery pressed and strained,
which could lead to ischemia of the colon. The colon
ischemia increased not only the risk of anastomotic
leakage , but also the risk of ischemic colitis that affect-
ed the colonic motility "®" . Controversy has existed
concerning the absence or the presence of RIR during
anoreclal manometry after surgical procedures for Hir-
schsprung’s disease. Leeuwen et al '*' reported that the
RIR restored in 39% -91% of patients after surgery, but
Heikkinen et al ™' considered that never or rarely did
the RIR restore postoperatively. In this study, the RIR
rate was 8. 6% . This was similar to the previous re-
ports which showed that the RIR presented in the ma-
jority of patients treated with the rectal myectomy but
was absent in all of cases treated by the Swenson pro-

(20.21) " This suggested that the restoration of the

cedure
RIR was originated from the conservation of muscular
cuff in operation.

This study showed that the maximal resting pressure
in the constipated children was higher than that of the
control group suggesting that the constipated children
had dysfunctions in the internal sphincter " *'. For
there was no internal sphincter at the bottom of the mo-
bilized colon after surgery, the muscular cuff served as
the internal sphincter and was often in dysfunction or
achalasia without regulation of nerve. Furthermore, the
enterocolitis from various uncertain causes might also
lead to the dysfunction or achalasia. As a result, the
maximal resting pressure grew higher, which destroyed
the physiological asymmetry of pressure in anus.
Therefore, dysfunction or achalasia of the anal sphinc-
ter and disappearance of the physiological asymmetry of
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pressure in anus are probably the main reasons for con-
stipation after surgery.

The VV and the VSI in the soiling children were sig-
nificantly lower than those of the control and the
asymptomatic groups, which showed that there existed
anal sphincter injury in the soiling children, but the
maximal resting pressure of the children was similar to
the control and the asymptomatic groups. This sugges-
ted that the etiology of postoperative soiling was multi-
factorial. It might be caused by achalasia of the inter-
nal sphincter, which could lead to the improvement of
the maximal anal pressure > * or injury from the pos-
terior myotomy for the muscular cuff or from the dilated
colon pull through the anal sphincter ring. It has been
reported that many other sources are involved in the
development of postoperative soiling ‘**'.
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