
Neonatal colon perforation due to anorectal malformations: 
Can it be avoided?

Wei-Dong Tong, Kirk A Ludwig

Wei-Dong Tong, Gastric and Colorectal Division, Department 
of Surgery, Daping Hospital, Third Military Medical University, 
Chongqing 400042, China
Kirk A Ludwig, Division of Colorectal Surgery, Department of 
Surgery, Medical College of Wisconsin, Milwaukee, WI 53226, 
United States
Author contributions: Tong WD collected the materials and 
wrote the manuscript; Ludwig KA supervised the publication of 
this commentary. 
Supported by The National Natural Science Foundation of 
China, No. 81270461/ H0307; Ministry of Education of China, 
No. 201200356; and Third Military Medical University, No. 
2011XHG08
Correspondence to: Wei-Dong Tong, MD, PhD, Gastric and 
Colorectal Division, Department of Surgery, Daping Hospital, 
Third Military Medical University, No. 10 Changjiang Zhi Lu, 
Daping, Chongqing 400042, China. tongweidong@gmail.com
Telephone: +86-23-68757957  Fax: +86-23-68813806
Received: February 19, 2013    Revised: April 10, 2013
Accepted: April 17, 2013
Published online: July 7, 2013

Abstract
Anorectal malformations (ARM) are common anomalies 
in neonates. Diagnostic and therapeutic delays in the 
management of ARM may lead to colonic perforation, 
and even death. Physical examination of the perineum 
is often sufficient to diagnose ARM in neonates. Not-
withstanding, delayed diagnosis of ARM has become 
increasingly familiar to surgeons, as evidenced by the 
number of recent publications on this topic in the lit-
erature. In this commentary, we discuss spontaneous 
colonic perforation due to delayed diagnosis of ARM 
in neonates, and highlight the importance of early 
diagnosis in assuring good outcomes with surgical 
management. At this point, a thorough examination of 
the perineum during the initial newborn assessment 
is mandatory, particularly in those patients presenting 
with abdominal signs or symptoms.
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Core tip: Anorectal malformations (ARM) are common 
anomalies observed in neonates. The delay in diagnos-
ing a neonate with ARM results in significant complica-
tions, occasionally life-threatening morbidity, such as 
colon perforations. However, delayed diagnosis of ARM 
seems not the unique factor leading to colonic perfora-
tion, deficiency of musculature in the gut wall may also 
contribute. Colonic perforation due to ARM may not be 
avoided completely; however, early diagnosis is essential 
in assuring better outcomes with surgical management.
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COMMENTARY ON HOT TOPICS
We have read with great interest the recent article by Ka-
padnis et al describing a 2.5 kg neonate presenting after 
72 h with sigmoid colon perforation due to anorectal 
malformation (ARM). Delayed diagnosis of  ARM has 
become increasingly familiar to surgeons, as evidenced 
by the number of  recent publications on this topic in the 
literature[1,2]. Despite the recommendations for peri-natal 
assessment[3], the overall incidence of  a delayed diagnosis 
has recently been reported to be as high as 21.2%[2]. The 
delay in diagnosing a neonate with ARM results in signifi-
cant complications, occasionally life-threatening morbid-
ity, such as colon perforations. Spontaneous perforation 
of  the colon is estimated to occur in 2% of  neonates 
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with ARM, and the incidence rises to 9.5% when the 
diagnosis is delayed[2]. Thus, it seems crucial to diagnose 
and treat ARM early to avoid colon perforation. 

ARMs are common anomalies observed in neonates[4]. 
The reported incidence ranges between 1:3300 and 1:5000 
live births. In Western countries , there is a male prepon-
derance with 55%-70% of  the patients in larger series be-
ing males[6]. They vary in severity from mild anal stenosis 
to complete caudal regression. These disorders usually 
require surgical intervention in the neonatal period and 
postoperative follow-up to obtain and maintain fecal and 
urinary continence. Diagnostic and therapeutic delays 
in the management of  ARM may lead to complications 
such as sepsis, aspiration, abdominal distension, colonic 
perforation, respiratory embarrassment, electrolyte imbal-
ance, and even death. The diagnosis of  ARM is usually 
made at birth or shortly thereafter physical examination. 
Standardized national and international guidelines recom-
mend a routine physical examination of  all newborns 
within the first 48 h of  life[3,5]. It has been reported that 
the median age at diagnosis of  perforation in ARM cases 
was 48 h[6]. Generally, delayed diagnosis of  ARM is de-
fined as a diagnosis made after the first 48 h[2]. Undoubt-
edly, the necessity to diagnose ARM in a timely manner 
is reliant on a comprehensive neonatal examination 
performed by a pediatrician or pediatric trainee with suf-
ficient experience. Furthermore, neonatal examination of  
all newborns should be made within the first 48 h of  life. 
Increasing the awareness among pediatricians of  the chal-
lenges and complications due to delayed ARM diagnosis 
may be the important first step. Additional training to ad-
equately diagnose ARM, or change current guidelines to 
explicitly rule out ARM is also required. Some researchers 
believe that a higher incidence of  associated anomalies 
may promote earlier diagnosis of  the ARM[2], whereas 
others failed to confirm this hypothesis[7]. Wilson et al[7] 
believed that the only significant predictor of  delayed di-
agnosis of  ARM was a failure to receive a comprehensive 
neonatal examination within 48 h, reiterating that timely 
diagnosis of  ARM is best achieved by adequate clinical 
examination.

However, colonic perforations cannot be simply at-
tributed to the delayed diagnosis or treatment of  ARM, 
because there are a few case reports of  bowel rupture oc-
curring during intrauterine life[8]. Based on their research 
and review of  the literature, Raveenthiran[6] summarized 

two distinct patterns of  perforations involving four differ-
ent sites and recommended management (Table 1). Ap-
proximately 88% of  perforations are of  type 1, whereas 
only 12% are of  type 2. Among the type 1 perforations, 
60% occur in the rectum and sigmoid colon[6]. This differ-
ence suggests that the mechanism of  perforation could be 
different for the two types. A higher ratio of  rectosigmoid 
perforation in ARM implies an embryologic origin. As 
ARM is a developmental field defect, the tail end of  the 
gut can be expected to have deficiency of  musculature. 
The downstream obstruction leads to increased intralumi-
nal pressure, and this, along with the muscular deficiency, 
is probably responsible for more frequent rupture of  the 
rectum in ARM. Mathur et al[9] reported five perforations 
(6.5%) among 77 cases of  ARM with congenital pouch 
colon (CPC). A high incidence of  bowel perforation in 
CPC also favors the muscular deficiency theory. At this 
point, delayed diagnosis of  ARM seems not the unique 
factor leading to colonic perforation.

Despite the fact that not all colonic perforations are 
the result of  delayed diagnosis of  ARM, the majority are, 
and early diagnosis is essential so that surgical manage-
ment can commence to achieve better outcomes. At this 
point, a thorough examination of  the perineum during 
the initial newborn assessment is mandatory, particularly 
in those patients presenting with abdominal signs or 
symptoms.
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  Type of perforation Frequency1 Description Recommended management

  Type 1 Perforation occurring before relief of obstruction
     Type 1a 16%    Involving cecum or proximal ascending colon    Cecostomy + distal colostomy 
     Type 1b   8%    Involving transverse colon including the 2 flexures    Exteriorization of perforation (as colostomy)
     Type 1c 60%    Involving distal sigmoid or rectum    Closure of perforation + proximal colostomy
     Type 1d   4%    Other sites such as vagina in cloaca    Closure of perforation + proximal colostomy
  Type 2 12% Perforation occurring in the postoperative period Exteriorization of the perforation site

Table 1  Classification of intestinal perforations complicated with anorectal malformations  (n  = 25)

1Calculated by combining the 17 cases reported in the literature and the authors’ series.
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