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Abstract
Introduction: Anorectal malformations are some of

Methodology: This study was done at Khartoum

the most common structural congenital malformations

North Teaching Hospital in Khartoum; Sudan. The

treated by pediatric surgeons globally. A bucket-handle

targeted population were all pediatric patients with this

deformity is a subtype of it characterized by a

deformity in our pediatric surgery department. Data

subepithelial midline raphe fistula. The etiology has

was collected using a data collection sheet filled by the

not been fully understood but it is more likely to be

in-charge surgeon in the period from (March 2016 -

multifactorial; genetic and environmental factors

March 2019).

implicated. The outcome of surgery depends on the

Results: In 72 pediatric patients with Bucket-handle

clinical presentation, early diagnosis, other associated

deformity included, 39 (54.2%) were males and 33

malformations, surgeon’s expertise and a post-

(45.8%) were females. The mean age for patients was

operative follow up care.

2.28 years and 2.3 years at the time of surgery. When it

Objectives: To analyze and evaluate pediatric patients

comes to their gestational age at time of delivery,

with Bucket-handle deformity in terms of their hospital

almost of them (82%) were born at term and about

course (insight into the pre, peri and post-operative

(16.7%) were preterm and only a small fraction (1.4%)

course).

were post-term. Ten patients (13.9%) have other

Journal of Surgery and Research

Vol. 4 No. 3 - September 2021. [ISSN 2640-1002]

363

J Surg Res 2021; 4 (3): 363-372

DOI: 10.26502/jsr.10020146

anomalies that mainly cardiac and only 3 (4.2%) have

complex or into adjacent anatomical structures. The

an associated family history of congenital anomalies.

fistula can open into the urinary system in males and in

Only 9.7% of patients were septic on admission and

the gynecological structures in females. The distance

they had a slightly longer pre-operative and post-

of the opening from where the proper location of the

operatively hospital course when compared to non-

anal opening usually determines the severity of the

septic patients. The average number of days patients

defect [1]. In Africa, congenital malformations account

stayed in hospital pre-operatively was 6.56 days and

for one third to two fifths of the operative workload of

10.72 days post-operatively. Overall, there was no

pediatric surgeons [2,3]. ARM is the commonest major

post-operative complications of urinary or fecal

structural congenital malformation presenting to

incontinence and there was no constipation in the 6

general pediatric surgeons in Africa [3]. The

months period following the surgery.

prevalence of ARM is 4/10000 with a gender

Conclusion:

distribution of around 1:1.5 females: males [4-6] and in

This study showed that all pediatric

patients with Bucket-handle deformity in our pediatric

Africa

surgery department had good surgical outcome with no

preponderance in cases of ARM ranging from 55 to

post-operative

a

71% according to majority of reports [7-13] but a few

post-operative

had shown the reverse [14-17] and a true birth

complications

relatively long

pre-operative

despite
and

having

there

is

a

slight

to

moderate

male

hospital course.

incidence of ARM is difficult to obtain because there

Recommendations: Although results were excellent

are no formal birth registries in most parts of Africa

regarding the surgery, further studies should be carried

and most reports in the literature are hospital based.

out to expand the literature regarding evaluation of

The best available population based estimates are from

pediatric patients with Bucket-handle deformity in

South Africa where the incidence of ARM has been

terms of their hospital course. More efforts need to be

reported to range from 1.79/10,000 live births in the

put to optimize pediatric patients for surgery even

Western Cape Region to 3.26/10,000 live births on the

before referring them to a specialized pediatric surgery

West Coast [7]. These figures are about the same as the

unit for the goal of minimizing the duration of their

incidence of 1 in 5,000 live births reported elsewhere

admission course.

[18]. The presence of associated malformations in
other systems is seen in 9-44% of patients in various

Keywords: Anorectal malformations; Bucket-handle

series across Africa [8,11,14,16-19,20]. Those figures

deformity; Surgery; Low resource settings and surgical

are lower than the expected and more widely

complications

documented proportion of 58-78% (21-24). The
incidence of reported anomalies is variable, but most

1. Introduction

groups agree the genitourinary anomalies (40-50%) are

Anorectal malformations (ARMs) represent a variety

most common followed by cardiovascular (30-35%),

of diagnoses often known as imperforate anus. Patients

spinal

with these diagnoses do not have a normal anal

anomalies 5-10%, and VACTERL (4-9%) anomalies

opening, but instead, they have a fistulous tract that

[25]. The treatment of children with ARM is a major

opens onto the perineum anterior to the anal muscle

aspect of the work of pediatric surgeons as colostomy
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for ARM and the definitive anorectoplasty or anoplasty

then MRI can be performed to better visualize the

are the commonest colorectal procedures they perform

spinal cord [31]. The infant’s physical examination, the

[26]. Early management is recommended in the

appearance of the perineum, and any changes that

treatment of children with ARM in order to prevent

occur over the first 24 hours of life are the factors

sepsis and other morbidities related to intestinal

determining the decision to go for immediate anoplasty

obstruction [18]. Delay in presentation of patients with

or to perform a colostomy and delay the repair [32].

ARM leads to progression of neonatal intestinal

The outcome of surgery depends on the clinical

obstruction, sepsis, aspiration pneumonia, intestinal

presentation and early diagnosis, type of malformation,

perforation, and sometimes death [12,16,27,28]. The

associated

early management is crucial with 2 main questions

perioperative facilities, expertise of the surgeon,

should be answered within the first 48 hours in life.

treatment options, good post-operative follow up. The

The first question, is there any associated anomalies?

overall mortality in children with ARM range from

And second, should the infant undergo a primary

8.97 % to 31.0% [8,13,17,33]. The mortality rate is

procedure and no protective colostomy or a protective

higher in children with associated malformations

colostomy and a definitive repair at a later date?

[8,13], those with “higher” malformations [10] and in

Presentation outside the neonatal period is widespread

the neonatal period [9]. The commonest causes of

as 19-85% of patients with ARM in Africa present

death are associated malformations and sepsis [8,13].

outside the first 4 weeks of life [29,8,11,13,14,30].

The aim of this study is to analyze and evaluate

Delay in diagnosis has been correlated with poorer

patients with anorectal malformations (Bucket-handle

outcome and a higher mortality [8]. Delayed diagnosis

deformity) in terms of their hospital course and to

beyond 24-48 hours of birth is unusual in developed

report a 3-year outcome and experience gained with

countries and furthermore, extreme delays beyond

surgical management for children diagnosed with

childhood are uncommon except in low resource

anorectal malformation (Bucket-handle deformity).

congenital

malformations,

available

settings such as in many developing countries. Some
perineal signs that may be found in patients with ARM

2. Methodology

especially in low malformations include the presence

This 3-year cross-sectional study was undertaken at the

of meconium at the perineum, a "bucket-handle"

pediatric surgery department in Khartoum North

malformation (a prominent skin tag located at the anal

Teaching Hospital, Khartoum state; Sudan between

dimple below which an instrument can be passed), and

March 2016 and March 2019 for all pediatric patients

an anal membrane (through which one can see

with

meconium) [31]. In terms of diagnostic tests done,

department. The participants were all pediatric patient

there are a variety of imaging studies that can be done

with Bucket-handle deformity in the pediatric surgery

including abdominal ultrasonography to evaluate for

department in Khartoum North Teaching Hospital the

urological anomalies and plain radiographs of the spine

period (March 2016 - March 2019). Data was collected

that can show spinal anomalies such as spina bifida

using data collection sheet (Appendix 1) by the in-

and spinal hemivertebrae and also to measure the

charge surgeon. Statistical analysis was performed

sacral ratio. If later in life, ie: after 3 months of age

using the Statistical Package for Social Science (SPSS,
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Version 23). Results were expressed as tables. The

constituting 39 patients (54.2%) when compared to

ethical approval was obtained from the local ethical

females, 33 patients (45.8%). The majority of patients

committee at Khartoum North Teaching Hospital.

involved in the study were born at home (76.4%) and
around the same percentage (77.8%) were born

3. Results

vaginally. When it comes to their gestational age at

A total of 72 children were managed for anorectal

time of delivery, almost (82%) were born at term and

malformation (Bucket-handle deformity) during the

about (16.7%) were preterm and only small fractions

period (2016-2019) were included, as expected we

(1.4%) were post-term (Table 1).

have a slightly increased number of male patients

Valid

Preterm
Term
Post-term

Frequency
12
59
1

Percent
16.7
81.9
1.4

Valid Percent
16.7
81.9
1.4

Total

72

100

100

Cumulative Percent
16.7
98.6
100

Table 1: Gestational age distribution

With regard to the associated anomalies in our

were aged between one day of age and 8 years with a

population sample, (13.9%) have other anomalies that

mean age for patients involved was 2.28 years and 2.3

were mainly cardiac and only (4.2%) have an

years at the time of surgery with a standard deviation

associated family history of congenital anomalies.

of 2.39 and 2.40 respectively. The average number for

While most patients admitted were not septic, only

the days the patients stayed in hospital pre-operatively

(9.7%) were septic on admission. Almost all patients

was 6.56 days and 10.72 days post-operatively with

have received antibiotics therapy and blood transfusion

standard deviations of 6.56 and 10.72, respectively.

throughout their hospital course and none of them

When comparing gender with regard to the age at

needed an ICU admission. Echocardiography was done

presentation, age at time of surgery, pre-and post-

for (44.4%) of patients, while chest x rays, abdominal

operative hospital stay in days there was significant

x rays, abdominal CT, abdominal ultrasound and

difference between males and females as follows:

barium studies were not done to any patient. They

Gender
Male

Female

Age
Pre-op hospital stay in days
Age at time of surgery
Post-operative hospital stay in days
Age
Pre-op hospital stay in days
Age at time of surgery
Post- operative hospital stay in days

Journal of Surgery and Research

N
39
39
39
39
33
33
33
33
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Mean
3.436
7.28
3.474
11.79
0.909
5.7
0.909
9.45

Std. Deviation
2.2337
5.568
2.2152
4.578
1.7961
3.283
1.7961
5.063
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Table 2: Shows means and standard deviations for age, pre-operative, age at time of surgery and post-operative
hospital stay in days according to being male and female

Males were older than females with regard to their age

SD= 1.864) and about 6 days in non-septic patients

at time of presentation and time of surgery and they

(M= 6.27, SD= 4.833). When it comes their post-

had a slightly longer pre-op hospital stay and post-op

operative course, septic patients stayed for a longer

hospital stay (table 2) when comparing to females.

duration averaged an approximately 12 days (M=

When comparing septic versus non-septic patients with

11.86, SD = 5.014) and around 10 days for non-septic

regard to the pre-operative hospital stay in days, we

patients (M= 10.60, SD= 4.927). Also, septic patients

noted that the average days patients stayed in the

were younger than non-septic at age of presentation

hospital if they were septic is about 9 days (M= 9.14,

and time of surgery (table 3).

Yes

No

Was the patient septic on arrival
Age
Pre-op hospital stay in days
Age at time of surgery
Post-operative hospital stay in days
Age
Pre-op hospital stay in days
Age at time of surgery
Post- operative hospital stay in days

N
7
7
7
7
65
65
65
65

Mean
0
9.14
0
11.86
2.523
6.28
2.546
10.6

Std. Deviation
0
1.864
0
5.014
2.3937
4.833
2.3926
4.927

Table 3: Shows a comparison between septic and non-septic patients with Bucket-handle deformity with regards to
their age, pre-operative, age at time of surgery and post-operative hospital stay.

4. Discussion

fully understood but it is more likely to be

Anorectal malformations (ARM) include a wide

multifactorial;

spectrum of congenital defects with variable clinical

components [18]. The outcome of surgery is dependent

presentations and outcomes, which represent a variety

on the clinical presentation and early diagnosis, type of

of diagnoses in which patients do not have a normal

malformation, associated congenital malformations,

anal opening but instead, they have a fistulous tract

available perioperative facilities, expertise of the

that opens onto the perineum anterior to the anal

surgeon, treatment options, good post-operative follow

muscle complex or into adjacent anatomical structures

up. The treatment options depend on clinical

(Illustration 1 and 2). It can be associated with urinary

presentation

or gynecological fistulas and can often present as part

perioperative care of children with complex congenital

of a genetic syndrome. These defects may be isolated

malformations. A bucket-handle deformity is a rare

or may present with other associated congenital

subtype of ARM characterized by a subepithelial

anomalies. Overall, the etiology of ARM has not been

midline raphe fistula.
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4.1 Illustration (1) (2)

Figure 1: Shows a bucket-handle deformity after surgery
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Figure 2: Shows a bucket-handle deformity before surgery

In this study, we give a view on the course of anorectal

few has shown the reverse [14,17]. We have found that

malformations (Bucket-handle deformity) patients in

4.2% of our patients have an associated family history

terms of their hospital course (pre, peri and post-

of congenital anomalies. This study has showed that

operative course) and we try to know if there is any

among 72 ARM patients included in the study, almost

gender preference in patients with Bucket-handle

(80%) were born at term and about (16.7%) were

deformity and also the complications following

preterm and only a small fraction (1.4%) were post-

surgery. There are no studies available regarding the

term. It is worth mentioning that a population-based

hospital course for patients with Bucket-handle

case-control study including all patients with ARM

deformity specifically, instead almost all studies

born in Sweden 1973-2014, has found that prematurity

published online have their focus on all types of ARM

and small for gestational age (SGA) were more

in general. Therefore, this survey is considered the first

common among ARM patients than non-ARM patients

international and national survey on this deformity in

[3]. In this study, we have found that the majority of

terms of their hospital course (pre, peri and post-

patients were born at home (76.4%) and around the

operative course) and the outcome of surgery. Of the

same percentage (77.8%) were born vaginally. With

72 pediatric patients with Bucket-handle deformity

regard to the associated anomalies in patients included,

were included, 39 (54.2%) were males and 33 (45.8%)

(13.9%) have other anomalies that were mainly

were females. There is a slight to moderate male

cardiac. Literature search showed that patients with

preponderance in cases of ARM ranging from 55- 71%

ARM have cardiac anomalies in 10 -30% of cases.

according to majority of reports in Africa [7,13] but a

Most associated anomalies will not require urgent
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treatment [34] and the initial management should

operative and post-operative hospital stay in days as

include an echocardiogram, through which the next

6.56 and 10.72 days, respectively. This long course can

step in management will be determined. The lower

be attributed to the time needed to optimize patients for

incidence of associated malformations (13.9%) in this

surgery and deal with problems aroused from late

study and in most reports from Africa can be attributed

presentation post-operatively. Early management of a

to the less accurate detection and possibly because

newborn with an anorectal anomaly is crucial. In

some children with more lethal associated defects

developing countries, presentation can be delayed and

would have never be seen at a hospital after birth at

may be associated abdominal distension, dehydration

home and subsequent demise [8,20]. For patient with

and sepsis. Initial resuscitation with intravenous fluid

ARM in general, when discussing the complications

and broad-spectrum antibiotics holds the key for the

and outcomes associated with ARMs, both short- term

final outcome in such cases. The same is true for our

and long-term issues must be assessed. With regard to

patients, as almost all patients have received antibiotics

the functional complications following the surgery for

therapy and intravenous fluid or blood transfusion

ARMs, they are often dependent on the type of lesion

throughout their hospital course (98.6%).

with lower lesions having a better functional outcome
than higher lesions. Those with lower lesions are,

5. Conclusion

however, more likely to have issues with constipation

Anorectal malformations are some of the most

that remains a significant problem following the repair

common structural congenital malformations treated

of ARM. If untreated, constipation can lead to

by pediatric surgeons globally. This study showed that

overflow incontinence and poor bowel motility

all pediatric patients with Bucket-handle deformity in

secondary

with

the pediatric surgery department at Khartoum North

constipation following treatment of an ARM should be

Teaching Hospital had good surgical outcome with no

managed medically with stool softeners or enemas

post-operative

[35]. Nonetheless, in this study and with regard to the

relatively long

post-operative complications, we report no fecal or

hospital course.

to

megacolon.

Most

patients

complications
pre-operative

despite
and

having

a

post-operative

urinary incontinence and there was no constipation in
the 6 months period following the surgery. The

6. Recommendations

delayed presentation of patients with ARM may lead to

Although results were excellent regarding the surgery,

neonatal intestinal obstruction, sepsis, aspiration

further studies should be carried out to expand the

pneumonia, intestinal perforation, and sometimes death

literature regarding evaluation of pediatric patients

[12,18,27,28,35]. In this study, we identified only

with Bucket-handle deformity in terms of their hospital

9.7% of our patients as septic on admission, and almost

course. More efforts need to be put to optimize

all 72 patients have received antibiotics therapy and

pediatric patients for surgery even before referring

blood transfusion throughout their hospital course

them to a specialized pediatric surgery unit for the goal

(98.6%). None of the 72 patients have needed an

of minimizing the duration of their admission course.

intensive care unit (ICU) admission. In term of the pre-

Further studies should be carried out regarding the

and post-hospital stay, we have means for pre-

long-term
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management of pediatric patients with anorectal

hospital of butare in Rwanda: a review of 46 operative

malformation especially bucket-handle deformity.

cases. East Central Afr J Surg 12 (2007): 110-115.
11.

Smith

AA.

Delayed

presentation

of

anorectal malformations: the possible associated
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