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Challenges, Constraints and Failures That are Related to
the Posterior Sagittal Anorectoplasty Approach to Anorectal
Malformations in a Low-Resource Context: An Experience from
a Sudanese Tertiary Referral Centre
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Background: Anorectal malformations (ARMs) in the sub-Saharan Africa are a common cause of neonatal referral for intestinal obstruction,
and the posterior sagittal anorectoplasty (PSARP) approach is rapidly spreading. The small number of paediatric surgeons and the low-resource
context limit children’s access to care and constrain the quality of results. A retrospective, observational study has been done on a consecutive
series of ARM cases admitted to a Sudanese tertiary paediatric surgical centre within the framework of a partnership between Italian and Sudanese
academic institutions addressed to review and upgrade the standard of care of major congenital anomalies. Materials and Methods: The authors
collected 94 ARM cases in a 3 years’ period. Conditions on referral, operative procedures, post-operative course and follow-up were recorded
and examined. Their correlations with complications and outcome were analysed. Results: The male/female ratio was 47/47. Eighty patients
presented with an untreated ARM; 66 had a divided stoma and 14 had already a PSARP procedure, followed by a poor outcome or sequelae.
In 25% of the cases, colostomy required re-doing. In 57 cases, a staged PSARP (primary or re-do) was done. Surgical-site infections occurred
in nine patients. Some patients were lost to follow-up after preliminary colostomy. Post-operative dilatation programme suffered from the
lack of systematic follow-up, and colostomy closure was possible in 46% of the cases due to problems in travelling and accessing hospital
care. Anal stenosis was frequently observed among unfollowed patients. Conclusion: Despite PSARP’s widespread adoption in Africa, the
risk of complications and failures is high. Primary management is often inappropriate, and a high rate of colostomy-related complications is
observed. Poverty and lack of transportation reduce attendance to follow-up, hampering the final results. Investments in healthcare facilities
and retention of trained health providers are needed to improve the standard of care.
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INTRODUCTION providers unable to deal with these patients properly, all
contribute in making the survival uncertain and the quality of

Anorectal malformations (ARMs) are the most common life miserable, of many children with ARMs.

congenital intestinal defects among African neonates.!'! They
represent a significant load on the paediatric surgical resources
of the sub-Saharan Area.**! A low number of trained surgeons Address for correspondence: Prof. Alessandro Calisti,
concentrated in main urban centres, lack of transport facilities Via Euclide Turba 4 - 00195, Rome, Italy.
for the people living in rural areas and local healthcare E-mail: sanca46@gmail.com

Thisis an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit

Access this article online is given and the new creations are licensed under the identical terms.

Quick Response Code: For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

E - P E Website:
T

www.aftjpaedsurg.org

Received: 02-04-2020 Revised: 09-06-2020 Accepted: 13-10-2020  Available Online: 19-12-2020

How to cite this article: Chiesa PL, Aloi A, Andriani M, Giambelli P,
Nugud FA, Osman OT, et al. Challenges, constraints and failures that
DOI: are related to the posterior sagittal anorectoplasty approach to anorectal
10.4103/ajps.AJPS_16_20 malformations in a low-resource context: An experience from a sudanese
tertiary referral centre. Afr J Paediatr Surg 2020;17:79-84.

.© 2020 African Journal of Paediatric Surgery | Published by Wolters Kluwer - Medknow




Chiesa, et al.: Low resources constrain PSARP approach to anorectal malformations

The posterior sagittal anorectoplasty (PSARP) approach to
ARMsM s diffused worldwide and can guarantee an acceptable
outcome according to the severity of anatomical derangement.
This approach is attractive for paediatric surgeons, and it is
spreading over most of the African centres. Unfortunately,
there are severe constraints to its application in a low-resource
context, which can affect the quality of results. To upgrade the
standard of care for selected paediatric surgical conditions,
including ARMSs, by close cooperation in teaching and
training, a bilateral academic partnership programme has
been established between the Pediatric Surgical Department
of the University of Chieti-Pescara, Italy, and the Gezira
National Centre of Pediatric Surgery (GNCPS)-Wad Medani,
Sudan. The GNCPS is the only tertiary referral centre in this
field outside the capital, Khartoum. It serves an area where
about ten millions of people live, with about 58% of them
in the paediatric age group. The programme is co-financed
and supported by the Italian Agency for Development
Cooperation (AICS), the GNCPS and the University of Gezira.

The present paper is the result of an observational study
conducted on all patients with ARMs admitted at the GNCPS
between October 2017 and February 2020. Italian and
Sudanese partners reviewed the current practices and result in
the management of ARMSs by PSARP approach, identifying
challenges and constraints and proposing solutions to improve
surgical treatment and nursing care of patients to achieve a
better outcome and quality of life.

MareriaLs AND MEeTHODS

We included 94 patients with different types of ARMs. Of
which, eighty (Group A) had an untouched anomaly, and
66 had a diverting colostomy. Another 14 patients (Group
B) were referred to after performing PSARP at the GNCPS,
followed by sequelae or poor functional outcome. Two of
them had a diverting colostomy. Variables recorded included
gender, age, type of anomaly, associated defects and type of
colostomy when present. Eligibility of patients in Group A to
PSARP approach was evaluated considering the type of the
anomaly and pre-operative conditions (associated defects,
presence and quality of colostomy). PSARP re-doing versus
alternative procedures were considered in Group B to ensure a
better quality of life to patients. Variables influencing PSARP
post-operative course were analysed using Fisher’s exact
test (GraphPad Prism 8.4.0 (San Diego, CA, USA)). The
quality of follow-up was examined, and the causes of low
parental compliance were also investigated. Bowel function
after colostomy closure was reported.

ResuLts

Sex distribution and age

The male/female ratio was 39/41 among the eighty cases
in Group A. The mean age at referral was 1 year and 9
months (median: 1, SD: 3.07). It ranged from 3 days of a
male neonate to 23 years of a late referred Cloaca. Among

14 children of Group B, the mean age was 6 years and 4
months (range: 2 years—10 years, median: 4, SD: 2.92). The
male/female ratio in this group was 8/6.

Table 1 reports the types of ARMs observed.

Associated abnormalities

There were four patients with Down syndrome (incidence
4.25%). One had a small interventricular defect. A left,
asymptomatic, obstructive megaureter was observed.

Colostomy

A colostomy on the left sigmoid was already present in
35/39 males and 31/41 females in Group A. Among them, there
was a 14-year-old male patient; the other 17 children (8 males
and 9 females) had been waiting from 3 to 5 years fora PSARP
procedure. About two-thirds of colostomies were done at the
GNCPS and the others in a rural/district hospital. In nine
cases (15%), stools came through the lower stoma due to
intraoperative twisting of the sigmoid loop, and in seven of
them, this caused a short distal loop. A prolapse of the distal
stoma was found in the other two cases, and one proximal stoma
was stenotic. Seven loop colostomies with faecal impaction
of the distal bowel were observed. Twenty-one stomas were
‘double-barrel’ or too close to each other to apply a bag. These
devices are not readily available in Sudan. Many families cannot
afford them and cover stomas with a rudimental bandage; the
passage of stools into the distal stoma is not prevented. In
conclusion, 38% of the colostomies observed did not satisfy
the currently recommended criteria.

Imaging

A contrast study of the distal loop was available in 47
out of 66 cases only. Poor quality of these studies was a
common problem. Loopograms at the GNCPS are usually
not supervised by a paediatric surgeon but are committed to
an X-ray unit external to the centre operated by technicians
lacking specific expertise. The loopogram confirmed a short
distal loop secondary to intraoperative sigmoid twisting, in ten
cases, and to a low sigmoid stoma in five cases. Low-pressure
injection of contrast and presence of stools or faecal debris
were responsible for missing recto-urinary fistula in males.

Table 1: Ninety-four patients with anorectal malformation
— distribution for type of anomaly (Krickenbeck
classification)

Type of ARM Number of cases
Perineal fistula 5 (4 males;1 female)
Rectobulbar fistula 34
Rectoprostatic fistula 2
Rectovesical fistula 4
Rectovestibular fistula 36

Cloaca 7

No fistula 2 (1 female; 1 male)
Rectal atresia 2 male
H-type fistula 2 female

ARM: Anorectal malformation
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Table 2: Management and outcome of 94 patients with anorectal malformations referred to the Gezira National Centre of

Pediatric Surgery

Procedures planned

Group A: 80 ARMs not operated

Group B: 14 post-PSARP
complications (2 with
colostomy)

66 with colostomy (38% unsuitable)

14 without colostomy
(1 anteriorised anus no

1 severe anal stenosis
1 prolapsed mucosa

surgery) 12 poor incontinence
17 (25%) PSARP 49 Colostomy 2 perineal 2 surgical revisions
colostomy revisions 11 fistula (prolapse and stenosis)
9 short loop (no 3 Malone
colostomy) appendicostomies
5 loop colostomy
2 prolapse 9 PSARP redo (7 after a
new colostomy)
1 stenosis
PSARP 17 13 PSARP
Procedures done Group A Group B Total
Colostomy 12/17 (revision) - 9/11 3/7 24/35
PSARP 6/17 (1 TUGM) 40/49 (1 TUGM) 7/13 4/9 (redo) 57/88
Complications 7 PSARP wound infections - 2 PSARP wound infections 9/57 (16%)
Follow-up and results
Stoma closure 3/6 18/40 3/7 2/4 26/57 (45%)
Outcome 1 poor continence 4 mucosal 1 mucosal prolapse -
prolapse

2 anal stenosis

PSARP: Posterior sagittal anorectoplasty, TUGM: Total urogenital mobilisation, ARM: Anorectal malformation

Operational plan

Table 2 shows an individual plan which was made based on
age, type of ARMs, associated diseases, type of stoma and
previous surgery. Colostomy revision was scheduled for 17
out of 66 patients in Group A (9 for a short distal loop, 5 for a
loop colostomy, 1 for stenosis and 2 for prolapse). A divided
colostomy was planned for undiverted patients except for
two recto perineal fistulas eligible for a one-stage procedure.
Female patients were never diverted before 1 year of age if
evacuation through the rectal fistula was warranted. Except
for one girl with an anteriorly displaced anus, not requiring
treatment, PSARP was scheduled for all cases in Group
A associated with total urogenital mobilisation (TUGM)
in six ‘short common-channel’ Cloaca cases. Permanent
faecal and urinary diversion and vaginal reconstruction
were planned in a long common-channel Cloaca case.
PSARP re-do was advised in 9/14 cases in Group B for an
anal misplacement associated with poor continence. Two
already had a colostomy, and seven needed a new stoma.
In three patients where PSARP re-doing was not feasible
due to severe scarring of perineum and muscular complex,
a Malone appendicostomy was planned. One prolapse and
one stenosis responded to a limited surgical treatment without
PSARP re-do. In conclusion, we scheduled 35 patients for
primary or re-do colostomy and 88 patients for a primary or
re-do PSARP.

Pre-operative nursing

Among cases which had already a colostomy, ‘double-barrel’
or too close stomas were frequently observed. There was an
associated risk of distal loop faecal contamination, and accurate
cleaning by antegrade washout was sometimes challenging
to achieve in order to prevent post-operative surgical-site
infections.

Operational activity

Twenty-five colostomies (12 re-do, 13 primaries) and 57
PSARP (4 re-do, 53 primaries) were performed (TAB II).
PSARP was associated with a TUGM in two Cloaca cases.
An abdominal perineal approach was required in two cases of
rectovesical fistula. Thirty-one patients were on the waiting list
for PSARP (5 re-dos). Twelve had colostomy already done,
but three among them were still missing readmission after 1%
years from the diversion. To minimise the risks of losses from
follow-up, we started doing colostomies 2 weeks only before
PSARP also to reduce the burden of multiple admissions on
many low-income families and many long-term, stoma-related
problems.

Paediatric surgical registrars did about 30% of the procedures
following rigorous technical rules and using a muscle stimulator,
donated to the GNCPS by the AICS and not available before.
General surgical registrars, rotating at the GNCPS, were trained
to correctly confectioning a divided colostomy before referring
cases to a paediatric surgical specialist.
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Complications

Surgical-site infections occurred after 9/57 PSARP (15.7%);
two of them after a re-do. Three wound dehiscence required
surgical revision. A secondary procedure was needed in three
boys after the urethral catheter was accidentally removed,
followed by urinary leakage. An abdominal incisional hernia
needed repair, and one death was registered after colostomy
closure due to anastomotic dehiscence and sepsis. No
significant correlations were found between perineal infections
and age, gender and type of ARM. Although infections were
more frequent among PSARP cases with a colostomy on
referral (8/47; 17%) respect to those with a colostomy done
after referral with a correct technique (1/10), the correlation
was not significant.

Follow-up and outcome

Post-PSARP dilatations by Hegar started 2 weeks after
surgery. There were no outpatient clinics for ARMs at the
GNCPS and many patients were at risk to be lost from
follow-up. Not enough time was spent warning mothers on
preventing post-operative stenosis by anal dilatations. Many
families lived too far from hospitals, and used homemade
dilators (catheters, finger) with uncertain results!® as personal
sets of dilators were not affordable. Twenty sets of plastic
Hegar sounds, supplied to the GNCPS by the AICS, could
be rented by families by payment of a minimum refundable
deposit. A nurse was appointed to distribute sets and collect
them after use, to follow mothers by telephone, to keep records
updated, to check compliance to the dilatation protocol and to
schedule colostomy closure in due time. During the period of
observation, the quality and length of post-operative follow-up
resulted in being satisfactory in about half of the 57 PSARP
cases (average time 6 months; range, 3 months—2 years).
Stoma closure after PSARP was possible only in 26/57 (47%)
cases after an average time of 3 months and 9 days (range
1-15 months). These figures reflect difficulties in contacting
and recalling families living in rural areas, with problems in
travelling and accessing hospital care. Two anal stenosis and
four prolapses required surgical management before stoma
closure. One case of poor continence was recorded in a child
with Down syndrome, and a bowel management programme
has been proposed to the family.

Discussion

Since the 1980s, the PSARP approach™ has changed the
philosophy of management for ARMs. A growing interest
for it is developing over the sub-Saharan Africa, although the
small number of paediatric surgical specialists fights to meet
the needs of the paediatric population.>”

The relevance of ARMs in Africa has been already emphasised
as figures rate them as the most frequent (57%—67%) neonatal
intestinal obstruction and the most common (up to 64%) reason
for neonatal surgical referral.[’-1%

The role played by ethnicity and genetic influences on this
higher incidence of ARMs with respect to other defects,

compared with other continents, is still debated.'''! Hidden
mortality could be speculated among neonates with more
severe malformations, leading to a relatively higher incidence
of ARMs in the sub-Saharan Africa.['! Delayed referral from
rural areas can reduce the number of male cases who can
die before an emergency colostomy is done.!"*! Girls with a
vestibular fistula may remain undiscovered until adolescence
without any sign of obstruction.” In addition, cases with
life-threatening abnormalities may be lost before referral,
keeping their incidence below the expected rate.'''*) Female
prevalence and low rate of associated anomalies registered
among our cases are consistent with these observations.
Ultrasound screening for foetal abnormalities is unknown in
Sudan. Cardiovascular or urinary abnormalities frequently
associated with ARMs are often missed and occasionally
discovered on hospital admission.

Despite the high relevance of ARMs in the sub-Saharan Africa,
an updated approach could be introduced only in recent times,
but it remains confined to major centres in urban contexts,
where few paediatric surgeons and well-equipped facilities
offer an adequate standard of care to a limited number of
patients. A strong effort is requested in terms of economic
resources, infrastructures and trained workforce to extend
the benefits of modern surgery to a more significant number
of children.!y PSARP approach may so far be constrained
even in some tertiary centres. Low-resource context hampers
strict adhesion to the recommended criteria for a correct
staged approach. A high rate of complications or failures may,
therefore, be expected.'*!*]

We divided our cases observed at the GNCPS into two
groups. The first composed of untreated ARM cases with
or without a diverting colostomy (Group A). The second
comprised cases referred to after a previous PSARP (Group
B) where we limited re-doing to those cases with a
misplaced anus, which could reasonably benefit from
surgical repositioning under electric muscular stimulation.
In both groups, the first concern was on colostomy, which
is a major medical and social problem in the sub-Saharan
Africa.?” There is a low level of acceptance for stoma
among people living in rural areas, especially when access
to definitive surgery is delayed due to poverty or lack
of tertiary facilities. Before a PSARP can be performed,
a divided stoma, following a rigorous set of rules, must
be recommended.?!! The short distance between stomas,
as frequently observed at the GNCPS, is associated with
stools entering the distal loop, leading to faecal impaction.
Although 38% of the colostomies did not strictly respect
the recommended standard, we limited re-confectioning
before PSARP to 17/66 cases only (25%) if a short distal
loop interfered with rectal mobilisation or when a prolapse
or stenosis was present or when loop stomas were found.
Pre-operative loopograms were of scarce help, in most of
the cases, due to the scarce familiarity of residents, with
imaging associated with inadequate X-ray facilities.
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Lack of supervision on residents by the very few consultants
acting at the centre could explain the poor quality of
colostomies observed at the GNCPS. Some of them were
also done in a non-specialist referring hospital. The stoma
complications seen at GNCPS (prolapse, inversion, etc.)
have been rated from 81%1% to 26%!*! in different African
series. Significant mortality, up to 25%, may be associated
with colostomy in small children.[' Stoma-related problems
can explain the favour for a ‘one-step’ PSARP approach./?*?7
According to our experience, the risk of wound-site infection
accompanying PSARP without colostomy is high. If
intravenous nutritional support is not available and nursing
care remains defective, a divided stoma is still the best practice
even in a well-resourced context. We have no reason to let our
guard down where the local context is less favourable.!¢2!]
Most of these stoma-related problems can be prevented, in
our opinion, by better surgical training instead of recurring to
‘one-step’ solutions.

Fifty-seven patients could benefit from PSARP until now. The
perineal surgical-site infection rate was lower among those
cases who had their first colostomy confectioned according
to proper technical rules, but bedside wound contamination
remains a problem at GNCPS due to a lack of bedding
sheets and poor nursing. Infection is a commonly reported
complication among African series with variable incidence
rates 0f 41%!"8 and 21%,?* and possible solutions to minimise
the risk of complications have been proposed.?! This risk is
higher among HIV-exposed cases that need strict perioperative
protocols.l*%

Post-PSARP anal dilatations and bowel management are
a critical issue for GNCPS as in many paediatric surgical
centres.[*'%] Patients may be lost from follow-up and never
come for the definitive treatment after colostomy due
to economic reasons and inadequate transport facilities.
It happened in a few of our cases. The compliance to
anal dilatations following PSARP and even after bowel
recanalisation is not always warranted, and the risk of
stenosis is high. Supplying a set of plastic Hegar dilators to
each family is a possible solution, but without community
social workers, the review of patients in their place of
residence is somewhat tricky. Since the beginning of the
present programme, only 26 patients (46%) could have
their colostomy closed to consent their final outcome being
thoroughly evaluated. Poor continence was registered in
a child with Down syndrome. PSARP approach to ARMs
requires rigorous staging, meticulous technique, electric
muscle stimulation, appropriate pre- and post-operative care
and long-term follow-up. Without these conditions, poor
outcome after PSARP is behind the corner. If incontinence
results from an unconventional approach, poor technique
and inadequate post-operative care, the statement that ‘...a
permanent colostomy is preferable to a “perineal stoma”...’,
must be kept in mind.!"®

CoNCLUSION

Lesson learned from the ongoing programme confirms
that approach to ARMs may be strongly constrained in
some sub-Saharan countries, even at a tertiary centre, but
not exclusively by lack of infrastructures and poverty.
A continuous brain drain of trained health providers reduces
the number of tutors available for postgraduate education.
In a continent like Africa where the number of surgeons is
low, training of a large number of residents is the only way
to fill the gap. Unfortunately, the expansion in the number of
trainees in an understaffed teaching context risks to keep the
quality of training below acceptable standards?®*!! and favour the
acquisition of technical skills over the aptitudes for auditing
and clinical research. We committed our academic partnership
not only to strengthen the educational resources and the
teaching activities of the GNCPS for the new specialists but
also to provide general surgical residents a basic paediatric
knowledge. The number of pediatric surgical residents is
increasing in Sudan to cope with the largely unmet needs of
the country, but brain drain curtails the number of specialists
towards better job opportunities abroad. As far as resources for
children’s surgery in Africa remain low, an alternative can be
offered by trained general surgeons delivering primary surgical
care for neonates and children in rural and district hospitals
and providing a safe referral to specialist centres.?? As far as
trained nursing staff is concerned, a scarce interaction with
physicians and low wages results in scarce motivation and a
lack of self-recognition. In this context, academic international
partnerships may play a key role, but without more attention to
the recruitment, motivation and retention of trained healthcare
professionals, few can be done to improve performance and
upgrade the standard of care.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Moore SW, Alexander A, Sidler D, Alves J, Hadley GP, Numanoglu A,
et al. The spectrum of anorectal malformations in Africa. Pediatr Surg
Int 2008;24:677-83.

2. Poenaru D. The burden of pediatric surgical disease in low-resource
settings: Discovering it, measuring it, and addressing it. J Pediatr Surg
2016;51:216-20.

3. Ameh EA, Seyi-Olajide JO, Sholadoye TT. Neonatal surgical care:
A review of the burden, progress and challenges in sub-Saharan Africa.
Paediatr Int Child Health 2015;35:243-51.

4. Lawal TA. Overview of anorectal malformations in Africa. Front Surg
2019;6:7.

5. Pefia A, Devries PA. Posterior sagittal anorectoplasty: Important
technical considerations and new applications. J Pediatr Surg
1982;17:796-811.

6. Jumbi T, Kuria K, Osawa F, Shahbal S. The effectiveness of digital anal
dilatation in preventing anal strictures after anorectal malformation
repair. J Pediatr Surg 2019;54:2178-81.

7. Calisti A, Belay K, Mazzoni G, Fiocca G, Retrosi G, Olivieri C.
Promoting major pediatric surgical care in a low-income country:

W A fiican Journal of Paediatric Surgery | Volume 17 | Issues 3 & 4 | July-December 2020




20.

Chiesa, et al.: Low resources constrain PSARP approach to anorectal malformations

A 4-year experience in Eritrea. World J Surg 2011;35:760-6.
Tenge-Kuremu R, Kituyi P, Tenge C, Kerubo J. Neonatal surgical
emergencies at Moi teaching and referral hospital in Eldoret-Kenya.
East Central Afr J Surg 2007;12:36-9.

Ademuyiwa AO, Sowande OA, Ijaduola TK, Adejuyigbe O.
Determinants of mortality in neonatal intestinal obstruction in Ile Ife,
Nigeria. Afr J Paediatr Surg 2009;6:11-3.

. Mohammed M, Amezene T, Tamirat M. Intestinal obstruction in early

neonatal period: A 3-year review of admitted cases from a Tertiary
Hospital in Ethiopia. Ethiop J Health Sci 2017;27:393-400.

. Moore SW, Sidler D, Hadley GP. Anorectal malformations in Africa.

S Afr J Surg 2005;43:174-5.

. Wright NJ, Global PaedSurg Research Collaboration. Management

and outcomes of gastrointestinal congenital anomalies in low, middle
and high income countries: Protocol for a multicentre, international,
prospective cohort study. BMJ Open 2019;9:¢030452.

. Beudeker N, Broadis E, Borgstein E, Heij HA. The hidden mortality of

imperforate anus. Afr J Paediatr Surg 2013;10:302-6.

. Adejuyigbe O, Abubakar AM, Sowande OA, Olayinka OS, Uba AF.

Experience with anorectal malformations in Ile-Ife, Nigeria. Pediatr
Surg Int 2004;20:855-8.

. Meara JG, Leather AJ, Hagander L, Alkire BC, Alonso N, Ameh EA,

et al. Global Surgery 2030: Evidence and solutions for achieving health,
welfare, and economic development. Surgery 2015;158:3-6.

. Poenaru D, Borgstein E, Numanoglu A, Azzie G. Caring for children

with colorectal disease in the context of limited resources. Semin
Pediatr Surg 2010;19:118-27.

. Lukong CS,Ameh EA, Mshelbwala PM, Jabo BA, Gomna A, Akiniyi OT,

et al. Management of anorectal malformation: Changing trend over two
decades in Zaria, Nigeria. Afr J Paediatr Surg 2011;8:19-22.

. Mfinanga RJ, Massenga A, Mashuda F, Gilyoma JM, Chalya PL. Clinical

profile and outcome of surgical management of anorectal malformations
at a tertiary care hospital in Tanzania. J Health Res 2018;20:1-11.

. Gama M. Tadesse A. Management of anorectal malformation:

Experience from Ethiopia. Ann Afr Surg 2018;15:1-4
Muzira A, Kakembo N, Kisa P, Langer M, Sekabira J, Ozgediz D, et al.
The socioeconomic impact of a pediatric ostomy in Uganda: A pilot

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

study. Pediatr Surg Int 2018;34:457-66.

Pena A, Migotto-Krieger M, Levitt MA. Colostomy in anorectal
malformations: A procedure with serious but preventable complications.
J Pediatr Surg 2006;41:748-56.

Massenga A, Chibwae A, Nuri AA, Bugimbi M, Munisi YK,
Mfinanga R, ef al. Indications for and complications of intestinal stomas
in the children and adults at a tertiary care hospital in a resource-limited
setting: A Tanzanian experience. BMC Gastroenterol 2019;19:157.
Chirdan LB, Uba FA, Ameh EA, Mshelbwala PM. Colostomy for high
anorectal malformation: An evaluation of morbidity and mortality in a
developing country. Pediatr Surg Int 2008;24:407-10.

Osifo O, Osagie T, Udefiagbon E. Outcome of primary posterior
sagittal Ano rectoplasty of high anorectal malformation in well selected
neonates. Nigerian J Clin Prac. 2014;17:1-5.

Osagie T, Aisien E, Osifo O. Outcomes of posterior sagittal Ano
rectoplasty for high anorectal malformation in Benin city, Nigeria.
J West Afr College Surg 2016;6:16-9.

Elhalaby EA. Primary repair of high and intermediate anorectal
malformations in the neonates. Ann Pediatr Surg 2006;2:117-22.
Adeniran JO, Abdur-Rahman L. One-stage correction of intermediate
imperforate anus in males. Pediatr Surg Int 2005;21:88-90.

Makanga M, Ntirenganya F, Kakande I. Anorectal malformations at
University Teaching Hospital of Butare in Rwanda: A review of 46
operative cases. East Cent Afr J Surg 2007;12:110-5.

Olivieri C, Belay K, Coletta R, Retrosi G, Molle P, Calisti A. Preventing
posterior sagittal anoplasty ‘cripples’ in areas with limited medical
resources: A few modifications to surgical approach in anorectal
malformations. Afr J Paediatr Surg 2012;9:223-6.

Gabler TD, Loveland J, Theron A, Westgarth-Taylor C. Anorectal
malformations and the impact of HIV on surgical outcome. S Afr Med J
2018;108:947-52.

Bekele A, Kotisso B, Shiferaw S, Seyoum N. The gap between surgical
resident and faculty surgeons concerning operating theatre teaching:
Report from Addis Ababa, Ethiopia. East Cent Afr J Surg 2013;18:1-6.
Clarke DL, Aldous C. Surgical outreach in rural South Africa: Are we
managing to impart surgical skills? S Afr Med J 2013;104:57-60.

African Journal of Paediatric Surgery | Volume 17 | Issues 3 & 4 | July-December 2020 -




