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Abstract Background: Anorectal malformations (ARM) are uncommon conditions and have the incidence of 1 in 4,000

to 5,000 live births. Many classifications and various operative procedures have been advocated and continuous

improvement of postoperative outcome was reported.

Objective: The aim of this study was to review our experience in management of patients with ARM including

classification, associated anomalies, surgical corrections and outcomes after definitive treatment.

Materials and Methods: A retrospective study was conducted by reviewing of medical records of the patients with

ARM treated at Queen Sirikit National Institute of Child Health between 2006 and 2012. Patients’ data were collected

including demographics, types of ARM, associated anomalies, operative procedures and results of treatment.

Wingspread classification was used to categorize types of ARM and Krickenbeck classification was used to evaluate

postoperative results.

Results: A total of 365 patients (220 males and 145 females) were treated for ARM during the study period. The

incidence of ARM at Rajavithi Hospital was 1: 2,820 live births. Over 70% of the patients were term babies with their

birth weights over 2,500 g. The levels of ARM were categorized in low, intermediate and high types in 115 (52.3%), 75

(34.1%) and 30 (13.6%) for males and 74 (51.0%), 58 (40.0%) and 4 (2.8%) for females. Persistent cloaca was noted

in 9 female patients (6.2%). Most of the patients with low anomalies were treated by cutback anoplasty. Alternative

surgical treatment for low anomalies in 31 females were anoplasty  by anal transfer and anterior sagittal anorectoplasty

(ASARP) without preliminary colostomy. The most common operative procedures for intermediate anomalies were

posterior sagittal anorectoplasty (PSARP) and ASARP. For high anomalies, PSARP and abdominoperineal pull-through

operation (APP) were the definitive procedures. Laparoscopic assisted anorectoplasty (LAARP) was performed in

seven males with intermediate and high anomalies and two cases in female with high anomalies. Nine cases with

persistent cloaca underwent posterior sagittal anorecto - urethro - vaginoplasty and seven cases survived. The most

common associated anomalies were genitourinary and cardiovascular abnormalities.Twenty-six patients (7.1%) with

ARM died in immediate postoperative period due to congenital heart diseases, sepsis, respiratory and neurological

problems. Long-term outcomes were evaluated in 335 patients with normal fecal continence between 51.7% and 71.8%,

fecal soiling or incontinence between 2.8% and 22.2%, and constipation between 24.3% and 42.9%. Patients with low

and intermediate anomalies had fecal continence approximately 70% and had long-term postoperative results better

than the patients with high anomalies.

Conclusion: Approximately 70% of low and intermediate types of ARM had normal fecal continence and low

incidence of fecal soiling. Every type of ARM was affected with constipation in a long-term period and required dietary,

medical and toilet training therapies.
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INTRODUCTION

Anorectal malformations (ARM) are congenital
abnormalities of the rectum and anus which
embryological pathology is related to dysmorpho-
genesis of the cloaca and urorectum in early fetal life1.
The anomaly may occur in isolation but many cases are
commonly associated with other anomalies. Urogenital
and musculoskeletal abnormalities are the most
common association with ARM. The incidence of ARM
was reported approximately 1 in 4,000 to 5,000 live
births2,3.  In Thailand, the incidence of ARM was 1 in
2,560 live births born at Rajavithi Hospital between
1977 and 19864.

Many classifications of ARM were proposed in
order to be the guidelines of proper management.
These classifications included International5, Wing-
spread6, Peña7 and Krickenbeck classification8. Long-
term outcomes of patients with ARM are concerned
about fecal and urinary continence. At present, the
outcomes of this disease have improved resulting from
early diagnosis, management of associated anomalies,
improved surgical techniques and meticulous
postoperative care.

The aim of this study was to review our experience
for management of patients with ARM during the
recent 7-year period. The study stressed on types of
ARM, associated anomalies, surgical procedures and
results of treatment.

MATERIALS AND METHODS

A retrospective study was conducted at
Department of Surgery, Queen Sirikit National Institute
of Child Health (QSNICH) after the proposal
(Document No.58-063) had been approved by the
Ethic Committees of the institute. Medical records of
patients with ARM treated during January 2006 and
December 2012 were reviewed. The patients who had
surgical corrections of ARM done elsewhere were
excluded from the study. Patients’ data were collected
on demographics, types of ARM, associated congenital
anomalies, operative procedures and results of
treatment. Various types of ARM were divided based
on modified Wingspread Classification5 that concerned
the relationship of the terminal rectum to the levator
ani muscle. Anomalies were grouped into high,
intermediate, low, clocal and rare lesions with separate
categories for male and female. We excluded rare

anomalies from this study because patients’ data ware
not complete for the review.

Data were analyzed using SPSS version 20 (IBM®

SPSS statistic). Correlations between categorical
variables were evaluated by Chi-square test. A p-value
of less than 0.05 was considered significant.

RESULTS

Demographic data

A total of 365 patients with ARM (220 males and
145 females) was available for the study. Male and
female ratio was 1.5 : 1.  During the study period,
39,480 neonates were born at  Rajavithi Hospital and
14 neonates were noted to have ARM9. Therefore, the
incidence of ARM at Rajavithi Hospital was 1:2,820 live
births. Gestational ages ranged from 27 to 42 weeks
(mean 37.5 ± 2.4, median 38 weeks). Birth weight
ranged from 1,060 to 4,800 g (mean 2,796.3 ± 2,850g).
Over 70% of the cases were term babies (GA > 37
weeks) with their birth weights over 2,500 g (Table1).

Types of ARM

The levels of anomalies were categorized into
low: intermediate: high types in 115 (52.3%) : 75
(34.1%) :30(13.6%) in males and  74 (51.0%) : 58
(40.0%) : 4 (2.8%) in females. Persistent cloaca was
noted in 9 female patients (6.2%).  Approximately

Table 1   Demographic data

Characteristics Cases (Percent)

Gender
Male 220 (60.3)
Female 145 (39.7)

Gestational age (weeks)
< 32 21 (5.8)
32-36 60 (16.4)
37-40 233 (63.8)
> 41 51 (14.0)

Birth weight (grams)
< 2,000 38 (10.4)
2,000-2,500 64 (17.5)
2,501-3,000 124 (34.0)
3,001-3,500 103 (28.2)
3,501-4,000 32 (8.8)
> 4,000 4 (1.1)
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Figure 1   Schematic diagram of male neonates with ARM for the classification, operative treatment and outcomes

Abbreviations : APP = abdominoperineal pull-through operation,
LAARP = laparoscopic assisted anorectoplasty,

                          PSARP = posterior sagittal anorectoplasty

Abbreviations :  APP = abdominoperineal pull-through operation, LAARP = laparoscopic assisted anorectoplasty,
                          PSARP = posterior sagittal anorectoplasty, PSARUVP = posterior sagittal anorecto-urethro-vaginoplasty,
                          TUM = total urogenital mobilization

Figure 2  Schematic diagram of female neonates with ARM for the classification, operative treatment and outcomes

-
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80% of the patients, both male and female, had fistulas
(Figure 1, 2).

Associated anomalies

Table 2 showed congenital associated anomalies
in 216 patients (59.2%) and some cases had more than
one anomaly. Genitourinary abnormalities were the
most common associated anomalies and were
significantly different in female neonates with cloaca
and high type of ARM (p < 0.05). Genitourinary
anomalies were noted in 119 cases included
hydronephrosis (43 cases), vesicoureteric reflux (33
cases), renal agenesis (22 cases), hypospadias (12 cases)
and others (8 cases). Congenital heart diseases (CHD)
were more common in intermediate and high ARM
than low ARM (p < 0.05). CHD included patent ductus
arteriosus (58 cases), atrial septum defect (53 cases),
ventricular septal defect (37 cases), tetralogy of Fallot
(14 cases) and complex heart diseases (25 cases).
Esophageal atresia was the most common alimentary
anomalies and was noted in 26 cases. Other alimentary
abnormalities were gastroesophageal reflux (8 cases),
duodenal atresia (6 cases) and malrotation of the
intestine (2 cases). Musculoskeletal anomalies were
noted in 77 cases included vertebral, radius and rib
abnormalities in 49, 19 and 6 cases, respectively.
Tethered cord syndrome was noted in 9 cases of
neurological anomalies. Four cases of persistent cloaca
had musculoskeletal anomalies, whereas tethered cord
anomalies were mostly associated with high ARM.
Chromosomal anomalies were noted in 23 cases and
included trisomy 21 (12 cases), trisomy 13 (4 cases),
Cornelia de Lange syndrome (2 cases), and
chromosome 46xx del 10 (1 case).

Operative management and immediate outcomes
Low anomalies
Cutback anoplasty was the most common

procedure for management of ARM with low anomalies,
114 cases in male and 43 cases in female (Figure 1, 2).
The other procedures for anovestibular and
anocutaneous fistula in females were anoplasty by anal
transfer (15 cases) and anterior sagittal anorectoplasty
or ASARP (16 cases).These operative procedures could
be performed within three months of life without
preliminary colostomy. The incidence of wound
infection was approximately 10%. Immediate
postoperative death (within one month) was noted in
8 cases (4.2% of all low anomalies).

Intermediate anomalies
All of the 75 males and 58 females with

intermediate anomalies underwent preliminary
colostomy within a few days after birth. Definitive
operative procedures for intermediate anomalies were
posterior sagittal anorectoplasty (PSARP) and ASARP.
Laparoscopic assisted anorectoplasty (LAARP) were
done in two males with rectobular urethral fistula
(Figure 1, 2). Eleven cases in male and 4 cases in
females were preliminarily treated colostomy without
a definitive procedure because 11 cases died after
colostomy and 4 cases lost to follow-up. Mortality rate
of all intermediate anomalies was 8.3% (11 in 133
cases).

High anomalies
Preliminary colostomy were done in all 30 males

and 4 females with high anomalies. PSARP and
abdominoperineal pull-through operation (APP) were
definitive procedures in high anomalies. Five cases of
male and two cases of female were treated by LAARP

Table 2   Associated congenital anomalies of the 365 patients with anorectal malformations

Low type Intermediate type High type Cloacal anomalies
Associated anomalies (n=189) (n=133) (n=34) (n=9)

(%) (%) (%) (%)

Genitourinary system (119) 40 (21.2) 42 (31.6) 28 (82.4) 9 (100)

Cardiovascular system (111) 33 (17.5) 56 (42.1) 19 (55.9) 3 (33.3)

Alimentary system (39) 9 (4.8) 17 (12.8) 12 (35.3) 1 (11.1)
Musculoskeletal system (77) 34 (18.0) 30 (22.6) 9 (26.5) 4 (44.4)

Neurological system (9) 0 2 (1.5) 7 (5.2) 0

Chromosomal anomalies (23) 7 (3.7) 13 (9.8) 2 (5.9) 1 (11.1)
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(Figure 1, 2).    Only colostomy was done in 2 females
without definitive treatment because of immediate
postoperative death. Mortality rate of all high anomalies
was 17.6% (6 in 34 cases).

Cloacal anomalies
All of the nine cases with persistent cloaca

underwent posterior sagittal anorecto-urethro-
vaginoplasty (PSARUVP) with total urogenital
mobilization (TUM), vaginal replacement and APP in
4, 3 and 2 cases, respectively. Two cases died after
definitive surgical correction. The mortality rate was
22.2% (2 in 9 cases).

Long-term outcomes

Of the 365 patients with ARM, 26 cases (7.1%)
succumbed after operation due to CHD, sepsis,
respiratory and neurological problems and chromo-
somal anomalies. Four cases were lost to follow-up
after preliminary colostomy without definitive
procedure.  The remaining 335 patients were available
for evaluation of bowel function. Modified Krickenbeck
classification8 for postoperative results was used to
evaluate these patients for fecal continence, soiling or
incontinence and constipation without grading of the
functions because of incomplete detailed information
in the medical records (Table 3). Voluntary bowel
movement or continence were noted in approximately
70% of low, intermediate and cloacal anomalies, while
patients with high anomalies had normal bowel
function in 51.7% (70% vs 51.7% p = 0.04). Fecal
soiling or incontinence was found in every type of
ARM, but increased incidence over 20% in high and
cloacal anomalies (p < 0.01). Constipation that required

dietary, medical and toilet training therapies was noted
over 20% in all types of ARM and also increased
incidence over 40% in high and cloacal anomalies (p
= 0.39). Follow-up period ranged from 1 to 8 years
(average 5 years 3 months).

DISCUSSION

The incidence of ARM in Thailand studied at
Rajavithi Hospital was similar between the 2 periods, 1
: 2, 560 live births in the previous study in 19884 and 1
: 2,820 live births in the present study. In addition,
associated anomalies with ARM were also similar,
compared between the previous study in 200810 and
the present study. Three major anomalies associated
with genitourinary, cardiovascular and musculoskeletal
system. In contrast, many investigators reported that
genitourinary and spinal abnormalities were the most
common anomalies association with ARM and CHD
were less common than vertebral abnormalities11-15.

At our institute, pediatric surgeons categorize
ARM based on Wingspread Classification6.  The present
study revealed the incidence of low (51.8%),
intermediate (36.4%), high (9.3%) and cloacal
anomalies (2.5%), respectively. Endo14 analyzed 1992
cases with ARM and found low (57.2%), intermediate
(10.7%), high (26%), miscellaneous (4.5%) and
unclassified anomalies (1.8%), different from our study.
Endo14 reported high type more common than
intermediate type, whereas the present study revealed
the lowest incidence in high type. We found that
anocutaneous fistula in males and anovestibular fistula
in females were the most common anomalies, similar

Table 3   Long-term postoperative outcomes of the 335 survivals based on Krickenbeck classification8*

Low type Intermediate type High type Cloacal anomalies P-value
Results (n=181) (n=118) (n=29) (n=7)

(%) (%) (%) (%)

1. Voluntary bowel movement or 130 (71.8) 83 (70.3) 15 (51.7) 5 (71.4) 0.04

continence (212)

2. Soiling or incontinence (27) 5 (2.8) 13 (11.0) 7 (24.1) 2 (28.6) < 0.01

3. Constipation (97) 44 (24.3) 37 (31.4) 12 (41.4) 3 (42.9) 0.39

*Krickenbeck classification for postoperative results
1. Voluntary bowel movement (continence); feeling of urge, capacity to verbalize, hold the bowel movement
2.  Soiling: grade 1 occasionally (once/twice per week), grade 2 everyday, no social problem, grade 3 constant, social problem
3. Constipation: grade 1 manageable by change of diet, grade 2 requires laxatives, grade 3  resistant to laxatives and diet
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to Endo’s report.
The same type of ARM could be treated by

different operative procedures and obtained different
outcomes, anovestibular fistula (low type) in female
could be treated by cutback anopasty, anal transfer
and ASARP. The intermediate and high anomalies
could be chosen PSARP, ASARP, LAARP and APP as
the surgeons prefer. The overall mortality rate in this
study was 7.1% that was similar to the report of
Bhargava16. Major causes of death included CHD,
sepsis, respiratory and neurological complications and
associated with chromosomal anomalies.

Long-term outcomes after definitive surgical
correction were focused on voluntary bowel movement
or continence, soiling or incontinence and constipation
based on Krickenbeck classificaltion8. The overall
incidence of voluntary bowel movement or continence
in the present study was 65% (233 in 335 patients). Low
and intermediate types had the continence rate
approximately 71% which were better than 51%
continence in high type. However, soiling and
constipation occurred in patients with low, intermediate
and high ARM. Rintala17 suggested that long-term
follow-up of patients with low ARM was to treat the
main functional problem, constipation, which also was
the cause of soiling.  Rintala18 reported the outcomes
of high ARM, 35% excellent, 35% good and 30% fair
and poor continence outcomes. Presence of sacral or
intraspinal anomalies affected the significant cause of
incontinence in intermediate and high ARM. From
the literature review, many articles revealed
improvement in sphincter function in terms of
decreasing quantity of soiling with increasing age of
the patients19-22.  Improvement of the overall clinical
outcome was related to successful treatment or
spontaneous resolution of constipation and the
complications of constipation including fecal impaction
and over flow soiling23. Templeton24 suggested that
patients with a poor or fair fecal continence result and
having the problems of social life should be offered a
secondary repair.

Peña classification7 has been preferable and his
operative technique, PSARP, has been generally
accepted amongst pediatric surgeons15,25,26.  PSARP
can be performed as a secondary operation for the
treatment of fecal incontinence27. The functional
outcomes of repair ARM have significantly improved
since PSARP has been advocated15,26,28,29.  In the present

study, PSARP was the most common procedure for
intermediate and high ARM. ASARP, which modified
from PSARP, was performed in some female cases with
intermediate anomalies (rectovestibular fistula).

The present study has some limitations because it
was a retrospective review. Patients’ data were obtained
from the medical records which were incomplete, in
some details such as scoring or grading of constipation
and functional bowel control.  This review could be a
baseline for future study, planning health care services
for patients with ARM.

CONCLUSION

Patients with ARM in this study were orderly
categorized into low, intermediate, high and cloacal
anomalies.  Approximately 80% of the cases had fistulas,
either perineal or genitourinary fistula. Anoplasty was
the definitive procedure for correction of low ARM,
while PSARP was the most common in intermediate
and high ARM. Mortality of the patients was affected
from congenital anomalies, especially CHD,
chromosomal anomalies, neurological and respiratory
problems. Low and intermediate ARM obtained a
good result, whereas high anomalies had a fair result
for continence. Constipation requiring toilet training,
dietary or medical treatment was found in every type of
ARM and complicated fecal impaction overflow soiling.
Long-term follow-up of these patients to manage
constipation, the main functional problem, is
warranted.
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∑’Ë∑”°“√»÷°…“ Õÿ∫—μ‘°“√≥å§«“¡º‘¥ª°μ‘¢Õß∑«“√Àπ—°·≈–‰ âμ√ß æ∫ 1 : 2,820 ∑“√°‡°‘¥¡’™’æ∑’Ë‚√ßæ¬“∫“≈√“™«‘∂’

¡“°°«à“√âÕ¬≈– 70 ¢ÕßºŸâªÉ«¬‡ªìπ∑“√°∑’Ë§≈Õ¥§√∫°”Àπ¥·≈–πÈ”Àπ—°·√°‡°‘¥¡“°°«à“ 2,500 °√—¡ √–¥—∫

§«“¡º‘¥ª°μ‘¢Õß∑«“√Àπ—°·≈–‰ âμ√ßæ∫√–¥—∫μË” √–¥—∫°≈“ß ·≈–√–¥—∫ Ÿß 115 (√âÕ¬≈– 52.3), 75 (√âÕ¬≈–

34.1) ·≈– 30 √“¬ (13.6) „π‡æ»™“¬ ·≈–æ∫ 74 (√âÕ¬≈– 51.0), 58 (√âÕ¬≈– 40.0) ·≈–  4 √“¬ (√âÕ¬≈– 2.8)

μ“¡≈”¥—∫„π‡æ»À≠‘ß  æ∫ persistent cloaca 9 √“¬ (√âÕ¬≈– 6.2) „π‡æ»À≠‘ß ‡°◊Õ∫∑—ÈßÀ¡¥¢ÕßºŸâªÉ«¬∑’Ë¡’

§«“¡º‘¥ª°μ‘√–¥—∫μË”‰¥â√—∫°“√√—°…“‚¥¬«‘∏’ cutback anoplasty °“√ºà“μ—¥¢Õß§«“¡º‘¥ª°μ‘™π‘¥μË”„π‡æ»

À≠‘ß¡’∑“ß‡≈◊Õ°Õ◊Ëπ§◊Õ anoplasty by anal transfer ·≈– anterior sagittal anorectoplasty (ASARP) „πºŸâªÉ«¬ 31

√“¬ ‚¥¬‰¡à¡’°“√∑” colostomy ‰«â°àÕπ °“√ºà“μ—¥∑’Ë∑”¡“°∑’Ë ÿ¥„πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘√–¥—∫°≈“ß§◊Õ posterior

sagittal anorectoplasty (PSARP) ·≈– (ASARP) „π‡æ»À≠‘ß   ”À√—∫°“√ºà“μ—¥·°â‰¢„π§«“¡º‘¥ª°μ‘√–¥—∫

 Ÿß§◊Õ PSARP ·≈– abdominoperineal pull-through operation (APP) °“√„™â°“√ àÕß°≈âÕß™à«¬„π°“√ºà“μ—¥

·°â‰¢∑”„πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘√–¥—∫ Ÿß   „π‡æ»™“¬ 7 √“¬  ·≈– 2 √“¬„π‡æ»À≠‘ß   ºŸâªÉ«¬‡¥Á°À≠‘ß 9 √“¬

∑’Ë¡’ persistent cloaca ‰¥â√—∫°“√ºà“μ—¥ posterior sagittal anorecto-urethro-vaginoplasty ·≈–¡’ºŸâªÉ«¬√Õ¥™’«‘μ 7

√“¬ §«“¡æ‘°“√·μà°”‡π‘¥∑’Ëæ∫√à«¡¡“°∑’Ë ÿ¥§◊Õ §«“¡º‘¥ª°μ‘¢Õß√–∫∫ ◊∫æ—π∏ÿå√à«¡°—∫∑“ß‡¥‘πªí  “«–

·≈–§«“¡æ‘°“√¢Õß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ¡’ºŸâªÉ«¬‡ ’¬™’«‘μÀ≈—ßºà“μ—¥ 26 √“¬ (√âÕ¬≈– 7.1)  “‡Àμÿ®“°

§«“¡æ‘°“√¢ÕßÀ—«„®·μà°”‡π‘¥ °“√μ‘¥‡™◊ÈÕ„π°√–· ‚≈À‘μ °“√À“¬„®º‘¥ª°μ‘·≈–ªí≠À“√–∫∫ ¡Õß·≈–ª√– “∑

º≈°“√√—°…“„π√–¬–¬“«ª√–‡¡‘π„πºŸâªÉ«¬ 335 √“¬ æ∫«à“¡’°“√∂à“¬·≈–°≈—ÈπÕÿ®®“√–‰¥â‡ªìπª°μ‘ √âÕ¬≈– 51.7-

71.8  °≈—ÈπÕÿ®®“√–‰¡à‰¥â√âÕ¬≈– 2.8-22.2 ·≈–¡’Õ“°“√∑âÕßºŸ°√âÕ¬≈– 24.3-42.9 ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘√–¥—∫

μË”·≈–√–¥—∫°≈“ß¡’º≈°“√√—°…“√–¬–¬“« À≈—ßºà“μ—¥¥’°«à“ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘√–¥—∫ Ÿß

 √ÿª: ª√–¡“≥√âÕ¬≈– 70 ¢Õß§«“¡º‘¥ª°μ‘¢Õß∑«“√Àπ—°·≈–‰ âμ√ß√–¥—∫μË”·≈–√–¥—∫°≈“ß¡’°“√

∂à“¬·≈–°≈—ÈπÕÿ®®“√–‰¥âª°μ‘·≈–¡’°“√°≈—ÈπÕÿ®®“√–‰¡à‰¥â„πÕ—μ√“μË” §«“¡º‘¥ª°μ‘¢Õß∑«“√Àπ—°·≈–‰ âμ√ß

∑ÿ°√–¥—∫„π√–¬–¬“«¡’ªí≠À“‡√◊ËÕß∑âÕßºŸ°·≈–μâÕß°“√√—°…“¥â«¬‡√◊ËÕß°“√ª√—∫Õ“À“√ ¬“√–∫“¬·≈–Ωñ°°“√∂à“¬

Õÿ®®“√–
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