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ABSTRACT

Background: Anorectal malformations (ARMs) are congenital defects requiring lifelong management, including surgeries
and bowel management strategies. Transitioning from pediatric to adult care presents challenges, especially in low- and
middle-income countries (LMICs) like South Africa, where fragmented healthcare systems complicate the process. This
study examines the management of ARM patients transitioning to adult care at a Paediatric Colorectal Clinic in South Africa,
emphasizing the need for structured transition programs.

Methods: We reviewed the demographics, anatomical anomalies, surgical interventions, and outcomes of patients aged 9 years
and older at the Johannesburg Paediatric Colorectal Clinic. Data was extracted from patient files and the clinic’s database.
Seventy patients met the inclusion criteria, and descriptive statistics were used for analysis.

Results: Of 277 ARM patients, 70 (25%) met the inclusion criteria. The majority were male (64%), with a median age of
13 years (range: 10 to 32). Common malformations included recto-vestibular fistula (15.7%) and cloaca (12.9%). A total
of 315 procedures were performed, with a mean of 4.5 operations per patient. Functional outcomes showed 89% achieved
voluntary bowel control; however, 64% of patients aged 16 or older required antegrade continence enema. Forty percent of
these patients needed ongoing nephrology and urology care.

Conclusion: The findings highlight the complexity of ARM management, underscoring the need for a structured transition
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program to ensure continuity of care. Such programs are vital in low- and middle-income countries to improve long-term

outcomes and quality of life for patients.
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INTRODUCTION The management of ARMs typically begins in infancy,
but continues through childhood, adolescence, and indeed
into adulthood, with a combination of surgical interven-
tions and bowel management strategies to establish social
continence.(6) In the early stages, the surgical management
generally involves either an initial colostomy followed by
posterior sagittal anorectoplasty (PSARP) and ostomy clo-
sure or a primary PSARP procedure. Following this, social
continence is achieved in most patients with bowel man-
agement strategies such as laxatives or washouts. In some
patients, techniques like antegrade continence enema (ACE)
are used to address long-term functional issues and maintain
social continence.(7) The primary aim of these interventions
is to restore functional anatomy and ensure the patient can
achieve social continence and lead a good quality of life.(8)

Anorectal malformations (ARMs) represent a diverse
group of congenital defects affecting the rectum and anus,
with varying degrees of complexity. These conditions result
from abnormal development during embryogenesis. They
can range from relatively simple anomalies with a good
prognosis to complex defects, which require multiple sur-
gical interventions and lifelong bowel management.(1)
ARMs are classified according to the anatomical type of
the malformation, and they may involve associated anom-
alies affecting multiple organ systems, including the gen-
itourinary, cardiac, skeletal, and spinal systems.(2,3) The
occurrence of associated anomalies has been reported to be
as high as 70% in this population of patients, further com-
plicating their management.(4,5)
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As patients with ARMs transition from paediatric to
adult care, they face unique challenges due to the chronic
and multi-system nature of their condition. This transition
period is critical because, although most individuals with
ARMs survive into adulthood, the move from paediatric to
adult services often results in fragmentation of care and a
lack of continuity, which can negatively impact both medi-
cal outcomes and quality of life.(9) A structured transition
process is essential to address these challenges, as it helps
coordinate ongoing care across multiple specialties, such as
colorectal surgery, urology, nephrology, gastroenterology,
and gynaecology.(10) Furthermore, healthcare systems in
low- and middle-income countries (LMICs) are often less
equipped to manage the long-term needs of these patients,
placing additional strain on healthcare providers and com-
plicating the process of transitioning care.(11)

Patients with ARMs typically require lifelong manage-
ment. While the severity of the condition varies, many
individuals face persistent issues with bowel and bladder
control, necessitating multiple interventions and ongoing
management well into adulthood. A significant propor-
tion of patients with the more severe forms of ARMs may
require multiple surgeries throughout their lifetime, such
as ACE procedures or urological procedures, to manage
the long-term sequelae of the condition.(12) The need for
multidisciplinary involvement becomes even more pressing
as patients transition through adolescence and into adult-
hood, where their medical and psychosocial needs may
change.

Moreover, the limited number of specialised centres for
ARMs in LMICs further complicates the transition pro-
cess. In many countries, including South Africa, paediatric
care is often provided in specialised paediatric hospitals
or paediatric wards within general hospitals. In contrast,
adult care is provided in separate adult-focused hospitals or
departments. Within South Africa, this is further compli-
cated by the dual healthcare system, where care is provided
in both public and private facilities. These divisions of care
can create a gap in continuity, especially for patients who
have chronic conditions that require long-term manage-
ment.(12) There is a growing recognition that transitioning
ARM patients from paediatric to adult care should be a
well-coordinated, patient-centered process, ensuring that
these individuals receive the appropriate medical care tai-
lored to their evolving needs as they age.

In recent years, the concept of a “transition program” has
gained attention in the healthcare community, particularly
in chronic disease management. These programs aim to
provide a structured approach to transitioning patients by
involving both paediatric and adult healthcare providers in
the process, ensuring that patients receive consistent care
across the lifespan.(6) Studies from both high-income and
LMIC settings have shown that formalised transition pro-
grams can help reduce the gaps in care, improve patient
outcomes, and enhance the quality of life for individuals
with chronic conditions like ARMs.(13,14) However,
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challenges such as resource constraints, lack of trained
personnel, and inadequate infrastructure continue to hin-
der the implementation of such programs, particularly in
resource-limited settings.(11,15)

METHODS

We conducted a review investigating the demograph-
ics, anatomical anomalies, surgical interventions, current
management strategies, and outcomes of patients aged
9 years and older with ARMs treated at the Johannesburg
Paediatric Colorectal Clinic (JPCC) at a large urban public
hospital (Chris Hani Baragwanath Academic Hospital) in
Soweto, South Africa. Although there is no consensus on
the age at which transition to adult care should occur, it has
been established that early identification of patients requir-
ing transition of care is crucial to the long-term success of
these programs.(6) In addition, identifying patients before
puberty allows the healthcare team to prepare the patient
for adolescence and the unique physical and psychosocial
challenges these patients may face. Before commence-
ment of this study, ethical clearance was obtained from the
University of the Witwatersrand Human Research Ethics
Committee (M190508). Data was extracted from patient
files and the JPCC database. Descriptive statistics were
performed in RedCap and Microsoft Excel.

RESULTS

Out of 277 patients with ARMs that were assessed at
JPCC, 70 (25%) met criteria for inclusion in the study. The
majority (63%) were male, with a median age of 13 years,
ranging from 9 to 32 years (Figure 1).

The most frequent types of malformations were
recto-vestibular  fistula  (15.7%), cloaca  (12.9%),
recto-perineal fistula (11.4%), and imperforate anus with
no fistula (11.4%) (Figure 2).

For 19 patients (27.1%), the anatomical type of ARM
remains unknown, either because it was not documented
or because the child was operated on at a different facility.
The most common associated anomalies were renal (34%),
followed by cardiac (17%) and spinal (16%) (Figure 3).

A total of 315 procedures were performed on 70 patients,
with a mean of 4.5 operations per patient (range 1 to 13).
'These operations included 61 stomas (57 colostomies, two
re-do colostomies, two ileostomies), 56 posterior sagittal
anorectoplasties, 52 stoma closures, two posterior sagit-
tal anorectal vaginal urethral plasties, 3 PSARP and total
urogenital mobilsations, two anterior sagittal transrectal
approach, 21 antegrade continence enema (ACE), six re-do
ACE, 4 Mitrofanoffs, 13 other urological procedures, 32
examination under anaesthesia (11 with calibration/dilata-
tion and 2 with stricturoplasty), and 29 cystoscopy and/or
genitoscopy. (Figure 4)

In terms of functional outcomes, 19 of the 70 patients or
their caregivers had completed a follow-up questionnaire

on bowel function. 89% (17/19) of these had voluntary
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Distribution of Age of Patients (N=70)
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Figure 1: Distribution of age of patients at JPCC requiring
transition to adult care (N=70)
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Figure 2: Distribution of anatomical types of anorectal
malformation (N=70)
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Figure 3: Distribution of associated anomalies (N=70)

bowel control. In terms of soiling, 6 (31.6%) never soiled
themselves, 10 (52.6%) occasionally soiled themselves, and
3 (15.8%) soiled themselves constantly. For constipation,
seven patients (36.8%) were not constipated, 4 (21%) man-
aged their condition with diet alone, 3 (15.8%) required
laxatives, and 5 (26.3%) needed washouts.

Of particular interest was the subgroup of patients who
were 16 years and older, as these patients should, according
to the hospital policy, be managed by adult services. A total
of 15 patients were included and are summarised in Figure
5. Amongst these patients, the mean number of operations

per patient was 7 (N=11, four missing data), 64% (7/11)
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Figure 4: Operations performed (N=70)

*PSARP: Posterior Sagittal Anorectoplasty, ACE: Antegrade
Continence Enema, EUA: Examination Under Anaesthesia, TUM:
Total Urogenital Mobilisation, ASTRA: Anterior Sagittal Transrectal
Approach, FTRB: Full Thickness Rectal Biopsy, PSARVUP: Posterior
Sagittal Anorectal Vaginal Urethral Plasty

required an ACE procedure for bowel management, one
had a permanent colostomy, one had a temporary ileos-
tomy, and one was reliant on washouts. Of these patients,
40% (6/15) required ongoing specialised care by nephrol-
ogy and urology. Other disciplines (besides adult colorectal
surgery) that need continuing management include infec-
tious diseases, gastroenterology, and genetics (Figure 5).

DISCUSSION

This study presents a comprehensive overview of patients
with anorectal malformations, particularly those requiring
transition from paediatric to adult care, managed at a pae-
diatric colorectal clinic of a large public hospital in South
Africa. Given the chronic nature of ARMs, the manage-
ment of these patients extends well beyond childhood,
posing significant challenges during the transition phase.
'The results from this cohort of patients highlight the com-
plexity of ARM management, the burden of associated
anomalies, and the operational difficulties in transitioning
patients to adult services. These findings are consistent with
the growing body of literature emphasizing the challenges
inherent in transitioning paediatric patients with chronic
conditions to adult care.(6,13)

Demographics and Types of ARMs

The distribution of anatomical malformations within this
cohort differs from the incidence in the general population.
(1,13) Notably, there was a higher proportion of cloacal
malformations (12.9%) in comparison to 2.7% reported in
a previous study in South Africa by Theron et al.(16) These
malformations often require a higher number of surgical
interventions. The fact that a significant portion of patients
(27.1%) had an unknown anatomical type underscores the
challenges in obtaining comprehensive clinical histories,
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Age Sex Type of Malformation

25 F  Vestibular fistula 4 ACE
21 M Unknown 8 ACE
32 F Vestibular fistula 7 ACE
18 M | Unknown 6
22 M | Unknown Unknown

Imperforate anus without
16 M fistula 7 ACE
18 M | Unknown 13
16 M | Bladder Neck fistula 10
24 M Unknown 10 ACE
17 M | Bulbar fistula 3 ACE
20 M Unknown Unknown
23 F  Cloaca Unknown
19 M Unknown 7 ACE
20 M Unknown Unknown
17 M | Unknown 4

No. of operations Bowel management

Washouts

Unknown

Permanent Stoma
Unknown

Unknown

Unknown

Unknown

Bladder management Additional follow-up required

Nephrology
Urology

Nephrology
Urology

Gastroenterology

Nephrology

Mitrofanoff Urology

Nephrology

Mitrofanoff Urology

Neurology
Infectious disease

Nephrology
Urology

Nephrology
Urology
Genetics

Temporary ileostomy

Figure 5: Summary of patients aged 16 years and older who still utilise paediatric services (n=15)

particularly when surgeries are conducted at different insti-
tutions or without adequate documentation. This high-
lights a gap in record-keeping, which is a known issue in
transitioning healthcare services.

Associated Anomalies

The high prevalence of associated anomalies (66%) is a nota-
ble finding. Renal malformations (34%) were the most com-
mon, followed by cardiac and spinal anomalies, which reflect
the multi-system nature of ARMs. This differs from the dis-
tribution of anomalies previously reported in the general pop-
ulation of ARMs in South Africa, where renal anomalies were
only found in 11.7% of patients.(16) Of note, this is in line
with findings from other LMIC countries, where associated
anomalies are frequently encountered and contribute to the
complexity of care.(15) The need for multidisciplinary care,
including urology, nephrology, and cardiology, is critical in
managing these patients. This multidisciplinary approach, as
highlighted in our study, is also consistent with international
guidelines, which emphasize the necessity of ongoing, inte-
grated care for these individuals.(6)

Surgical Interventions and Long-term Care

A significant number of patients in our study under-
went multiple procedures, with a mean of 4.5 operations
per patient. The fact that many patients required multiple
interventions, such as stoma formation, PSARP, ACE, and

Hartford.indd 120

urological procedures, is consistent with the findings of other
studies that have documented the long-term need for sur-
gical and non-surgical interventions in these patients.(7,10)

The high proportion (64%) of patients requiring ACE
for bowel management further emphasizes the ongoing
nature of care for these patients. As ARs patients transi-
tion into adulthood, the continuation of ACE or stoma care
becomes essential for maintaining quality of life, as volun-
tary bowel control is not always achieved in all patients. The
variability in bowel management strategies employed (lax-
atives, washouts, ACE) also highlights the individualized
nature of care and the importance of tailoring interventions
to the specific needs of each patient.(13)

Transitioning to Adult Care

The subgroup of patients aged 16 years and older pre-
sents the most pressing challenge in this study. According
to the hospital policy, these patients should transition to
adult services. However, despite being of adult age, many
of them remain under the care of paediatric surgery due to
the ongoing need for complex, multidisciplinary care and
the lack of an adult service to which they can be referred.
This phenomenon is consistent with findings from other
studies, which show that the transition from paediatric to
adult care for ARM patients is often delayed due to the
specialised nature of their care and the lack of readiness of
adult care facilities to manage such chronic conditions.(7)
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The need for a structured transition process is therefore
paramount to ensure continuity of care. As suggested by
previous studies, such programs should involve both pae-
diatric and adult healthcare providers, ensuring that adult
services are prepared for the complex, long-term needs of
these patients.(6) A successful transition can improve both
health outcomes and the overall quality of life for these
patients.

CONCLUSION

The transition to adult care for patients with ARMs is a
significant challenge, especially in resource-limited settings
like South Africa. The findings from this study highlight
the high prevalence of associated anomalies, the substantial
surgical burden, and the ongoing need for multidisciplinary
management. While patients aged 16 years and older tech-
nically meet the age criteria for adult care, many continue
to require paediatric care due to the complexity of their
condition and the fragmented nature of healthcare services.
A formalised transition program, alongside coordinated
multidisciplinary care, is essential to ensure optimal long-
term outcomes for these patients.
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