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Abstract
Background. Modern approach to the surgical treatment of Hirschsprung’s disease (HD) consists in the ear-
liest possible repair and reduction of the number of surgical interventions. Primary one-stage transanal 
endorectal pull-through (TEPT) technique requires preoperative determination of the length of aganglionic 
segment. The efficacy of the standard method – contrast enema – is questionable in patients with a poorly 
defined transitional zone.

Objectives. To present the proposed laparoscopic method for the management pathway in patients with 
HD, in whom the determination of the length of aganglionic segment with contrast enema was not possible.

Materials and methods. A retrospective analysis of the diagnostic and therapeutic management em-
ployed in 14 patients, from 2 weeks to 55 months of age, with diagnosed HD, treated between January 
2013 and May 2020. Laparoscopic histological mapping was performed with the use of 3 laparoscopic ports 
of 3–5 mm diameter.

Results. In all patients, laparoscopic mapping allowed for the determination of the length of aganglionic seg-
ment and the mode of surgical treatment. Four children with determined short-segment disease underwent 
TEPT, while 2 underwent temporary colostomy formation using the Duhamel–Martin–Ikeda method. Five 
patients with long-segment HD underwent laparoscopic-assisted TEPT. One patient with long-segment dis-
ease was treated with a temporary double-barrel colostomy and definitive surgery was performed 3 months 
later using the Duhamel–Martin–Ikeda method. In 2 patients with an initial diagnosis of HD established using 
current diagnostic pathway, HD pathology was later excluded based on the results of laparoscopic mapping 
and repeat rectal suction biopsy. No complications related to the laparoscopic procedure were identified.

Conclusions. The method of laparoscopic mapping is effective in the determination of the length of agangli-
onic segment in children with diagnosed HD. In doubtful cases, it can be the preferred option in establishing 
the final mode of surgical treatment.
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Background

The modern approach to  the definite surgical treat-
ment of Hirschsprung’s disease (HD) focuses on the ear-
liest possible repair, and reducing the number of surgical 
interventions. Total transanal surgery for HD – transanal 
endorectal pull-through (TEPT) – represents the latest 
development in the concept of minimally invasive sur-
gery for HD.1,2 The feasibility, safety and efficacy of this 
approach has been established.3–5 Nevertheless, it  de-
pends on the length of the aganglionic segment, as well 
as the general condition of the patient. The success of sur-
gical correction of HD using the TEPT technique requires 
precise determination of the length of aganglionic seg-
ment before the operation. The efficacy and sensitivity 
of the standard method used for this purpose – contrast 
enema – is questionable, especially in the group of patients 
in whom, because of an early presentation of the disease, 
bowel distension above the transitional zone is not well 
demarcated. On the other hand, the lack of visible tran-
sitional zone in older children with confirmed HD does 
not necessarily represent long-segment disease.6,7 The lack 
of precise determination of the length of aganglionic seg-
ment before operation using the TEPT technique can re-
sult in an unwanted intraoperative change of therapeutic 
strategy.

Objectives

Following the idea of laparoscopic-assisted TEPT, pre-
sented by Georgeson,8–10 the aim of this study was to pres-
ent the current procedure employed in our institution 
for the determination of the length of aganglionic seg-
ment, as well as surgical treatment mode in patients with 
diagnosed HD, in whom the determination of the length 
of  aganglionic segment was not possible with the  use 
of contrast enema.

Materials and methods

Between January 2013 and May 2020, HD was diagnosed 
in 56 patients treated in the Department of Pediatric Sur-
gery of the University Children’s Hospital in Kraków, Po-
land. The diagnostic scheme routinely employed in patients 
admitted with suspected HD included: plain abdominal 
X-ray, anorectal manometry and rectal suction biopsy for 
acetylcholinesterase (AChE) histochemical staining and 
hematoxylin & eosin (H&E) staining. In cases of uncer-
tain results from the abovementioned studies, calretinin 
immunostaining of rectal biopsy was performed. Barium 
contrast enema was employed in  order to  determine 
the length of aganglionic segment (Fig. 1). In the stud-
ied group, contrast enema failed to  show the  length 

of aganglionic segment in 14 children with HD diagnosed 
using the aforementioned diagnostic pathway. These pa-
tients were qualified for laparoscopic mapping. The mode 
of further treatment including, if possible, consecutive 
one-stage surgical treatment during the same procedure, 
depended on the results of histopathological evaluation 
of seromuscular intestinal biopsies. The age of patients 
on admission ranged from 2 weeks to 55 months.

Technique of laparoscopic mapping

Patients were placed in supine position. The surgeon 
stood on  the  right side of  the  patient, near the  head. 
Pneumoperitoneum was established using the Hasson 
technique. The  applied intraabdominal pressure was 
6–10 mm Hg. A 5-mm, 30° scope was introduced through 
the umbilical port. Two 3-mm or 5-mm working ports 
were introduced bilaterally at the level of the umbilicus, 
lateral to the mid-clavicular lines, or in the right epigastric 
region and right hypogastric area. Seromuscular intestinal 
biopsies were obtained using 3-mm or 5-mm instruments. 
If the transitional zone was visualized, biopsies were taken 
with endoshears distally and proximally to the suspected 
level of normal innervation of the intestine in order to con-
firm the diagnosis and length of aganglionic segment. 
In cases where the visualization of the transitional zone 
was not possible, biopsies were taken as follows:

a)  middle part of the sigmoid colon – normal innerva-
tion – confirmation of short-segment HD and possible 
TEPT;

b)  splenic flexure – normal innervation, with agangli-
onosis in biopsy taken from site a);

c)  proximal section of the transverse colon – normal 
innervation with aganglionosis in biopsies at sites a) and 
b) – possible laparoscopic-assisted TEPT with the mobi-
lization of descending colon, splenic and hepatic flexures 
as well as the whole transverse colon;

d)  cecum – differentiation between long-segment HD 
if normal innervation; and total colonic aganglionosis 
if aganglionosis found in biopsy – in our experience re-
quiring multistage treatment with temporary colostomy 
or ileostomy;

e)  ileum about 5–10  cm proximal to  the  ileocecal 
valve; and higher biopsies – determination of the level 
for ileostomy.

Biopsy sites were closed with absorbable, braided 4.0 
or 5.0 sutures in the case of suspected perforation, or in or-
der to mark the level of normal innervations (Fig. 2). All bi-
opsy samples were evaluated intraoperatively for the deci-
sion-making results as described above, except for the first 
patient in the series – in this case, the decision concerning 
further procedures was made after receiving the results 
of histopathological examination. The waiting time for 
the intraoperative evaluation of each frozen specimen was 
less than 15 min for a single biopsy.
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Results

Forty-nine biopsy samples were collected from 14 chil-
dren. In 7 patients, it was necessary to collect 5 samples 
(including 1 case of unavailable intraoperative sample as-
sessment, 5 cases with long-segment HD and 1 case finally 
diagnosed with immature ganglion cells). In 7 other patients, 
2 biopsies were sufficient to establish the length of agan-
glionic segment (including 4 children with short-segment 
HD and 2 with long-segment HD). The last patient in this 
group was finally diagnosed with immature ganglion cells.

Out of 49 biopsy samples, 4 were intraoperatively as-
sessed as unsuitable for histopathological analysis. Eigh-
teen biopsy sites required intracorporeal suturing because 
of suspected perforation of the mucous membrane. Sites 
with normal innervation determined during intraopera-
tive histological evaluation were marked with sutures to 
facilitate their identification during further procedures 
(transanal dissection or colostomy), without the need for 
additional biopsies.

In 12 patients, laparoscopic histological mapping al-
lowed for the determination of final diagnosis and estab-
lishment of the mode of surgical treatment. Short-segment 

aganglionosis (transitional zone determined in the me-
dial or distal part of the sigmoid colon) was diagnosed 
in  6  cases, and long-segment aganglionosis in  6  cases 
(in 1 case, normal innervation determined in the descend-
ing colon biopsy and in 2 cases, within the samples from 
the middle section of transverse colon). In 2 patients, de-
spite initial diagnosis of HD, this pathology was excluded 
on the basis of the results of laparoscopic mapping and 
repeat rectal biopsy. The results of preoperative contrast 
enema did not correspond with the histopathological pic-
ture in any of the presented patients.

Three children with determined short-segment disease 
underwent TEPT during the same procedure. Two chil-
dren with determined short-segment disease underwent 
temporary colostomy and definite surgical treatment 
using the  Duhamel–Martin–Ikeda method due being 
over the age of 12 months at diagnosis. One patient with 
short-segment HD underwent TEPT in  a  consecutive 
procedure (intraoperative evaluation of samples was un-
available at the time of laparoscopic mapping). Five pa-
tients with long-segment HD (innervation level between 
the descending colon and middle section of transverse co-
lon) underwent laparoscopic-assisted TEPT. One patient 

Fig. 1. Diagnostic/decision-making scheme for patients with suspected HD
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with long-segment disease (with aganglionosis extending 
to the right section of the transverse colon) underwent 
a temporary double-barrel colostomy (directly after laparo-
scopic mapping, during the same procedure). The definite 
operation in this patient was performed 3 months later 
using the Duhamel–Martin–Ikeda method. There were no 
identified complications related to the laparoscopic map-
ping procedures.

Discussion

The implementation of TEPT in the treatment of HD 
is connected with the problem of its application in children 
with long-segment HD or uncertain diagnosis concerning 
the length of aganglionic segment. A solely transanal ap-
proach technique in misdiagnosed long-segment HD disease 
can result in an unplanned open or laparoscopic intra-ab-
dominal intervention. Thus, a sensitive method for the de-
tection of the length of aganglionic segment seems necessary, 
particularly concerning the risk associated with attempts 
of transanal dissection of retroperitoneal colon sections.

A method we considered helpful to avoid the above-
mentioned problem was developed by Georgeson et al.8,9 
The author emphasized the benefits of his method – lap-
aroscopic-assisted transanal endorectal pull-through 
– such as the ability to verify the level of aganglionosis 
before endorectal dissection. We believe this is the most 
vital benefit of the method, and our observations have 
been confirmed by the reports of other authors.10,11 Before 
the introduction of laparoscopic mapping, we encountered 
problems with the identification of the transitional zone 
on the basis of contrast enema, which resulted in the need 
for an unplanned laparotomy in 2 children operated with 
TEPT for misdiagnosed long-segment HD.

Numerous authors underline the  benefits of  laparo-
scopic intra-abdominal mobilization of the aganglionic 
segment, such as avoiding overdilation of the internal anal 
sphincter during TEPT (which may lead to possible weak-
ening of the patient’s fecal continence), a more definitive 
endpoint for endorectal dissection, and greater versatility 
in fashioning the ganglionated pedicle, allowing for pull-
through operations in patients with longer aganglionic seg-
ments.9,12–14 On the other hand, some researchers currently 

Fig. 2. Technique of seromuscular biopsy of the intestine (3-mm instruments)
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question the deliberate use of laparoscopic assistance in di-
agnosed short-segment HD, because of longer operation 
time and additional incisions.15 A meta-analysis published 
by Thomson et al. (405 patients), comparing short and 
long-term outcomes following total transanal endorectal 
pull-through with laparoscopic-assisted pull-through pro-
cedures, failed to show any advantages of either of these 
approaches.16 This conclusion has been confirmed, par-
ticularly for rectosigmoid HD, in the European Reference 
Network for rare and inherited and congenital digestive 
disorders (ERNICA) guidelines.7

Limitations

In  our experience, consistent with the  observations 
of  other authors, the  use of  TEPT is  connected with 
a postoperative tendency to constipation rather than in-
continence.17 Following the use of the De la Torre tech-
nique for almost 10 years in our department, we also did 
not find any additional benefit of laparoscopic assistance 
in children with diagnosed short-segment HD. However, 
marking the precise level of innervation with seromuscular 
sutures in doubtful cases appears helpful in the determi-
nation of the level of resection of the aganglionic segment 
during transanal dissection. Laparoscopic assistance not 
only shows the level of  innervation, but also allows for 
the dissection of the aganglionic segment during the same 
surgical procedure. This makes possible to perform TEPT 
even in patients with aganglionosis involving the descend-
ing and transverse colon.

Conclusions

The  laparoscopic histological mapping of  the  colon 
and ileum is  safe and effective in  the  determination 
of the length of aganglionic segment in neonates and in-
fants with diagnosed HD, and in doubtful cases, it can be 
helpful in establishing the final mode of surgical treatment. 
Laparoscopic assistance makes one-stage treatment pos-
sible in selected patients with long-segment HD.
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