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Introduction

Total colonic aganglionosis (TCA) is an unusual form of 
Hirschsprung’s disease with clinical, histologic, and genetic 
differences and is even extra complex to identify and handle.1

The incidence of TCA is one in every 500,000 live births, and is 
present in 4% – 5% of the patients with Hirschsprung’s disease.2 
The mortality rate for this group of patients is reported to be 23% 
– 65% in different studies.3 Patients with extended small intestinal 
disease have farthest morbidity. All these children require long-
term parenteral nutrition support, and the mortality rate is excep-
tionally high (in some reports 50%). Various operations have been 
established for treatment of TCA. There is no current agreement 
on a superior operative procedure.4 Longer length of retained colon 
adversely affects these children’s ability to defecate and increases 

the incidence of postoperative enterocolitis.5 The aim of this study 
was to evaluate the results of State’s pull-through (resection of all 
agaglionic bowel and ileo-proctostomy with long posterior rectal 
myotomy in TCA  and severe dysmotility disorders).

Patients and Methods

In this retrospective study, we evaluated 13 female patients with 
TCA within 20 years (December 1992 through March 2012) in 

consisted of 10 TCA, one intestinal neuronal dysplasia (IND), 
and two chronic intestinal pseudo- obstruction syndrome (CIP). 
All patients underwent total colectomy, resection of part of the 
involved small intestine, and rectal anastomosis in one layer with 
4/0 vicryl with long posterior rectal myotomy. All patients had 
preoperative barium enema and rectal biopsy for diagnosis. Lev-
eling ileostomy was performed in 12 patients and mid-jejunosto-
my was done in one. In two of the 13 children, proximal diverting 

patients, trans-rectal myotomy was needed two weeks after the 
initial operation. Clinical data including age at operation, sex, as-
sociated congenital anomalies, symptoms at presentation, diag-

Abstract
Background: Total colonic aganglionosis (TCA) is present in 4% – 5% of the patients with Hirschsprung’s disease and has a high surgical 
mortality rate between 13% – 23%. Diagnosis and treatment of TCA is still a major challenge for pediatric surgeons. Many techniques with 

ileo-proctostomy with long posterior rectal myotomy in TCA  and severe dysmotility disorders.
Methods: In this retrospective study, 13 patients with TCA were evaluated from1992 through 2012 in two pediatric surgery centers, which 
consisted of 10 TCA, one intestinal neuronal dysplasia (IND), and two chronic intestinal pseudo- obstruction syndrome (CIP). All patients 
underwent total colectomy, resection of part of the involved small intestine, and rectal anastomosis in one layer with 4/0 vicryl with long 
posterior rectal myotomy. All patients had preoperative barium enema and rectal biopsy for diagnosis. Leveling ileostomy was performed 

operation. In three patients, trans-rectal myotomy was needed two weeks after the initial operation.
Results:

-
onosis to mid- jejunum, one had IND, and two had ganglionicbowel bowel with clinical presentation of CIP. The follow- up period was from 

(Leopromid).
Conclusion:

Keywords: Hirschsprung’s disease, state’s pull-through, total colonic aganglionosis

Cite this article as: Khaleghnejad Tabari A, Foroutan H, Banani A, Mohajerzadeh L, Ruozrokh M, Mirshemirani AR. State’s pull-through for total colonic agangli-
onosis and GI dismotility. Arch Iran Med. 2013; 16(5): 277 – 280.

Original Article

 1Pediatric Surgery Research Center, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran. 2Department of Pediatric Surgery, 
Mother and Child Hospital, Shiraz University of Medical Sciences, Shiraz, Iran.

Ahmad Khaleghnejad Tabari MD, Pedi-
atric Surgery Research Center, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran. Telfax: +982122908181, 
E-mail: khalegh@ams.ac.ir.
Accepted for publication: 28 December 2012

State’s Pull-through for Total Colonic Aganglionosis and 
GI Dismotility

1, Hamid Foroutan MD2, Abbas Banani MD2, Leily Mohajerzadeh MD1, Mohsen Ruozrokh MD1, 
Alireza Mirshemirani MD1



Archives of Iranian Medicine, Volume 16, Number 5, May 2013278

nostic modalities, and operative details were collected. Early and 
late functional results (including growth and development, stool 
frequency, fecal soiling or incontinence, and enterocolitis) were 
evaluated during follow- up.

Results

Thirteen female patients with the age ranging from six months to 

underwent State’s pull- through (Figure 1) due to TCA. Nine pa-
tients presented as neonatal intestinal obstruction with delayed 
passage of meconium after birth who underwent laparotomy and 
multiple biopsies and ileostomy, of whom one had IND. Two pa-
tients with TCA were diagnosed after one year with severe consti-
pation and abdominal distension and several episodes of intestinal 
obstruction. In10 patients, rectal biopsy reported no ganglion cells 
of which one had extended aganglionosis to the distal jejunum 
and one had IND. Two patients with clinical presentation of CIP, 
who have had several negative laparotomies, had ganglionic bow-
el in rectal biopsy but with myopathy.

The follow- up period was from six months to 10 years. There 

of diarrhea and severe dehydration which needed hospitalization. 
One patient with mid-jejunum aganglionosis had severe failure to 
thrive and needed repeated hospitalization for parenteral nutrition. 
There was no mortality in our patients. All had acceptable bowel 
function following the operation (two to six times a day). In the 

toilet training, and had voluntary bowel movement with little or 
no medication (Leopromid).

Discussion

diagnose. The diagnosis is generally made at the time of lapa-
rotomy for intestinal obstruction or perforation or while a leveling 

colostomy for Hirschsprung’s disease is being established.6,7 The 
proximal level of aganglionosis is the terminal ileum in 75% of 
cases, the mid-ileum in 20%, and the jejunum in 5 %.8 Several 
surgical techniques have been planned for TCA (Figure 2). In 

disease.9
by Martin, which included a longer portion of remnant aganglion-
ic rectum and left colon to assist the absorption of electrolytes and 
water.10 Marquez, et al. reported procto-colectomy with a J-pouch 
ileo-anal anastomosis and laparoscopic pull- through procedure 

tions, but they had a short- term follow-up.4 Kottmeier, et al. in 
1981 reported a technique in which he used a side to side anas-
tomosis between aganglionic terminal ileum to upper ganglionic 
ileum as a pouch for better absorptive property of aganglionic il-
eum.11 Seiichi, et al. in 1987 and Kimura, et al.  in 1981compared 
Martin extended Duhamel procedure with segmental colon patch 
in TCA , and believed that preserving of colon patch is much bet-
ter than entire aganglionic colon.12,13 In 1989 Bergmeijer, et al. re-
ported Rehbein procedure in six patients with TCA, which results 
were acceptable by  total colectomy and ileo-rectal anastomosis. 
In their follow- up, the patients had diarrhea in short time that 
resolved one year after surgery and they advocated this procedure 
for treatment of TCA.14 Heinen, et al. in 2004 performed laparo-
scopic colectomy in TCA. Laparascopic dissection of the retro-
rectal space had satisfactory results.15 Basnet and Shan in 2006 
published papers in PUBMED and MEDLINE about TCA.  They 
found improvement in diagnosis, treatment, and survival of these 
patients in recent years.16 Hashish, et al. reviewed 24 patients with 
TCA from 1998 through 2009. All patients underwent straight en-
dorectal pull-through, in which risk of recurrent entrocolitis and 

fer from different degrees of soiling.17 But in our study, there was 
no such complications. In newer investigations in 2009, Bischoff, 
et al. analyzed 27 patients with TCA, and reported that a direct 
ileo-rectal anastomosis is more suitable than any form of pouch or 
patches such as Martin, Duhamel, or Kimura procedures.18 In our 

Figure 1. 
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study, the patients had good outcomes. The overall mortality after 
treatment of TCA was zero; however, it should be noted that this 
mortality rate encompasses only those who survived to receive a 

high as 53% and has been improved by appropriate and early di-

and electrolytes.19 Enterocolitis is a well-known complication in 
TCA and its reported rate is from 22% to 75%.19,20 The length of 
the retained aganglionic colon has been correlated with higher 
rates of enterocolitis; however, this was not observed in the series 
reviewed by Escobar, et al.21–26  In our study, only one patient had 
several episodes of enterocolitis that needed admission.

The average number of bowel movements usually improves 
with time. It was also observed in our study; it was noticed that 
the patients had gradual improvement in their bowel movements 
over time. These patients have loose stools for about one to two 
years after surgery, after which the stool consistency returns to 
near normal. Escobar, et al. found that 81% of the patients with 
TCA were continent at long follow- up.20 No operative technique 
for the treatment of TCA was found to be superior with respect 
to preoperative outcomes. All procedures were comparable with 
respect to mortality, morbidity, rate of enterocolitis, and functional 

mortality of TCA, whereas the morbidity is still high. Operative 
approach to TCA should be based on the surgeon’s familiarity and 
expertise and the overall center’s experience.

Based on our experience, State’s pull-through is recommended 
in all patients with TCA and severe dysmotility problems of the 
colon. This technique does not need to stapler and can be per-
formed easily and very rapidly, and avoids the complications and 
disadvantages of removal of the rectum and has satisfactory re-
sults.
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