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ABSTRACT

Background: Infectious diseases have always been the limelight of global health with very
little focus on childhood surgical conditions even though children constitute about half of the
population in Low- and Middle-Income Countries (LMICs). A significant proportion of the

burden of global disease can be reduced by surgical intervention.

Methods: A retrospective cross-sectional descriptive study analysing theatre logbook data as

at the Chris Hani Baragwanath Academic Hospital (CHBAH) over a one-year period (2017).

Results: There were 1699 operative general paediatric surgical procedures of which 61.7%
were elective and 38.3% emergencies. Of these, surgeries for congenital anomalies were

performed in almost all the subspecialties.

Conclusion: There is a high operative paediatric surgical burden at the Chris Hani
Baragwanath Academic Hospital. Congenital anomalies are ranked one of the five leading
causes of under-five mortality thus operative interventions will significantly reduce under-five
mortality. Therefore, the role of Paediatric Surgical care as an essential component of global

health cannot be under rated.

Keywords: Paediatric Surgical Diseases, congenital anomalies, operative burden, South

Africa, Global Surgery



INTRODUCTION

Africa constitutes less than one-fifth of the world’s population yet contributes 25% of the
global burden of disease.! While children under the age of 15 years make up 26% of the world’s
population, they make up 43% of the population in sub-Saharan Africa. Furthermore, it is
estimated that the population of many African countries will at least double by 2050, with
Africa’s youth rising to 35% of the world youth total by then.! Surgical conditions account for
6-12% of all paediatric visits and contribute to up a third of all childhood mortalities.?
According to Bickler’s group about 90% of children living in low- and middle-income
countries (LMIC) will have a surgically treatable condition by the age of 15 years, and, if not
treated, it can cause severe morbidity and mortality.? Surgical conditions thus play a significant
role in the overall burden of paediatric disease in LMICs. Recently, Butler’s group used
population data from four LMICs and concluded that there is a high burden of unmet surgical
need, with almost 20% of children requiring surgery and 62% of those children having at least

one unmet surgical need.*

Despite its importance, little attention is given to paediatric surgical care in LMICs. Until
recently, paediatric surgical care was ‘the neglected stepchild of global health’ and, as it was
not considered an essential service, excluded in many funded programs both nationally and
internationally.’ Paediatric surgical care is generally seen as an expensive specialty due to the
peculiar surgical conditions, distinct anaesthetic challenges and unique perioperative needs.
Moreover, the care of these children could be lifelong and require frequent follow up until

adulthood.

There is a significant volume of operative procedures globally with an estimation of 312.9
million operations in 2012.° Due to the socioeconomic conditions in resource constrained
LMICs, differences exist between LMICs and high-income countries in the patterns of disease
and the practice of paediatric surgical care.’ Despite the perceived burden of paediatric surgical
diseases in LMICs countries, there is scarce epidemiological data making it difficult to assess

the actual surgical burden of the paediatric population.’

In a review of the paediatric surgical workforce in South Africa in 2017, Dell found that there
were only 5.55 paediatric surgeons per one million population under 14 years of age, with an
average age of 39.5 years and 55% male.® These figures fell far below developed countries such
as the United States of America (USA) of one paediatric surgeon to approximately one hundred

and eight thousand children as at 2006.*



South Africa is one of the pioneers of the practice of paediatric surgery in Africa. Nevertheless,
a dearth of specialist paediatric surgeons in South Africa is a major obstacle in the effective
delivery of paediatric surgical care. In 2018, Dell reported 0.80 paediatric surgeons per million
total populations in South Africa, with four provinces in the country not having one, compared
to 8.20 paediatric surgeons per million total populations in the USA.® This falls short of the

one paediatric surgeon per 500 000 population recommended internationally.’

The Chris Hani Baragwanath Academic Hospital (CHBAH) in Soweto, Johannesburg, is
making giant strides in the provision of paediatric surgical services in the State public sector.
It is the biggest hospital in the southern hemisphere and fourth largest in the world. Its main
catchment area is in Soweto serving a local population of over three million people.!° CHBAH

also acts as a major referral centre for the Gauteng Province and neighbouring provinces.

The Paediatric Surgical Unit of CHBAH is a highly specialised, managing complex cases.
There are two theatres dedicated to the paediatric surgical unit at the CHBAH (a neonatal

theatre and a general paediatric theatre).

Elective operative procedures are performed four times a week at the neonatal theatre and three
times a week at the general paediatric theatre. Emergency surgery is performed anytime of the
day and week, pending availability of an anaesthetist. The large population CHBAH serves
coupled with multiple referrals and limited resources makes theatre days very busy with many

cold (elective) cases waiting.

Few studies, if any, have investigated the burden of operative paediatric surgical procedures in
South Africa. Therefore, this study aimed to look at the scope of operative paediatric surgical
procedures at CHBAH, and reports on the number and nature of elective and emergency

procedures over a 12-month study period.



METHODS

Operative data over a 12-month study period from January 2017 to December 2017 were
retrospectively collected from theatre logbooks at the Paediatric Surgical Unit of the CHBAH.
Demographic details (name, age, sex) and clinical data (name of operation, nature of operation)
are recorded into the logbook by the theatre nurse. These books are subsequently kept in theatre

and audited at the end of the year.

To ensure accuracy and avoid missing data points, data was cross referenced with the monthly
statistics of the Unit as well as operative logbooks of colleague paediatric surgical registrars.
Since all registrars are supposed to log every operative procedure they are involved in, cross

referencing will help in filling in any missing data from the logbooks.

As per the admission age cut-off of the CHBAH Paediatric Surgical Unit, all patients 10 years
old and younger were included in our study. Burn operative procedures were excluded from
the study cohort because burns are managed by plastic surgeons in other hospitals in South

Africa such as the Red Cross Memorial Children’s Hospital.

Demographic and clinical data (such as date of procedure, age, gender, nature of procedure and
nature of procedure) were extracted unto a data collection sheet. Data collected was captured
into a Microsoft Excel (2016) spreadsheet and subsequently imported into, and analysed using,

STATA version 15.0 (StataCorp) Descriptive data was generated from the analysis.

Ethical approval was obtained for this retrospective, cross-sectional, descriptive study from the
Human Research Ethics Committee (Medical) of the University of the Witwatersrand
(Certificate number M180406).



RESULTS

The demographic and clinical characteristics of the study cohort are shown in Table 1. A total
of 1699 procedures were performed over the one-year study period. The median age for the
study cohort was 1 year with an interquartile range (IQR) of 0-4 years and a male: female ratio

of 1.5:1. Most of the procedures were performed in children under 5 years (76.6%).

Table 1 Demographic and clinical characteristics of paediatric surgical patients,
CHBAH, 2017 (n=1699)

Parameters All procedures Paediatric Surgical Procedures
Elective Emergency

Surgery type, n (%) 1699 (100) 1049 (61.7) 650 (38.3)
Age, years (IQR) 1.0 (0.0 —4.0) 2.0 (0.0-4.0) 1.0 (0.0 —4.0)

Age groups, n (%)

<28 days 246 (14.5) 48 (4.6) 198 (30.5)

28 days — 12 months 446 (26.3) 322 (30.7) 125 (19.2)

1 year — 5 years 609 (35.8) 434 (41.4) 174 (26.8)

5—10 years 398 (23.4) 245 (23.4) 153 (23.5)

Male sex, n (%) 1029 (60.6) 676 (64.4) 353 (54.3)

Abbreviation: IQR, interquartile range;

Procedures performed

Out of the 1699 procedures performed, 1049 (61.7%) were elective procedures and 650
(38.3%) were emergencies procedures. Of the elective procedures, inguinal herniotomy was
the most frequent procedure performed (27.8%), followed by diagnostic or therapeutic

gastroscopy at 17.9% (Figure 1).

Incision and drainage of abscesses (22.4%) was the most frequent emergency procedure

performed, followed by rigid oesophagoscopy (15.9%) (Figure 2).



Closure of colostomy - 28 (2.7%)
Cystoscopy - 30(2.9%)
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Umbilical hernia repair _ 49 (4.7%)
Port Insertion _ 63(6.0%)
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Abbreviations: PSARP, Posterior Sagittal Anorectoplasty

Figure 1. Ten most common elective paediatric surgical procedures

Closure of gastroschsis - 18 (12.8%)
Laparatomy + jejenal atresia repair _ 23 (3.5%)
Laparatomy for intussuception _ 28 (4.3%)
Dedridement — 29 (4.5%)
Divided colostomy — 32 (4.9%)
Laparatomy for complicated NEC _ 34 (5.2%)
Relook Laparotomy _ 48 (7.4%)
Appendicectomy _ 52 (8.0%)
Rigid oesophagoscopy — 68 (10.5%)
Incision and Drianage _ 96 (14.8%)
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Figure 2. Ten most common emergency paediatric surgical procedures



Paediatric surgical procedures by gender
Inguinal herniotomy was the most common procedure performed in males (14.1%), (Figure 3),
whereas gastroscopy was the most common procedure performed in females (30.2%), (Figure

4).

Rigid oesophagoscopy 36(3.5%)
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Figure 3: Five commonest procedures in males
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Figure 4: Five commonest procedures in females



Paediatric surgical procedures by age

A laparotomy for complicated necrotising enterocolitis (25.2%) and divided colostomy

(25.2%) were the most common procedures performed in neonates. Inguinal herniotomy was

frequently performed in children under one year old. Appendicectomy was the most common

procedure performed in the older age group (Syears — 10years).

Table 2. Most common paediatric surgical procedures by age group

Age group Commonest procedure n (%)
<28 days Laparotomy for complicated NEC and divided colostomy 60 (3.5)
28 days - 12 months Inguinal herniotomy 77 (4.5)
1 year - 5 years Gastroscopy (diagnostic/therapeutic) 51(3)
5 years - 10 years Appendicectomy 46 (2.7)

Abbreviation: NEC, necrotising enterocolitis.

Procedure by Subspecialty

Gastrointestinal tract (GIT) surgery was the most common procedure performed in this study

(49.5%), followed by general paediatric surgical cases (26.0%) (figure 5). Procedures less

frequently performed were for oncological and hepatobiliary conditions.
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Figure 5 Most common paediatric surgical procedures per subspecialty

Table 3 shows the paediatric surgical procedures per subspecialty. Most (14.1%) of GIT
cases were gastroscopy (diagnostic/therapeutic). Inguinal herniotomy was the most prevalent
(35.7%) general cases. About two-thirds (61.2%) of vascular procedures were port insertion.

More than half of HBP procedures were Kasai portoenterostomy.



Table 3. Most common paediatric surgical procedures per subspecialty category

Category n (%) of all procedures % of category
Key procedure
GIT 841 (49.5)
Gastroscopy 119 (7.0) 14.1
(diagnostic/therapeutic)
Rigid oesophagoscopy 69(4.1) 8.0
Appendicectomy 53(3.1) 6.3
Relook laparotomy 48(2.8) 5.7
Divided colostomy 39(2.3) 4.6
General 442 (26.0)
Inguinal herniotomy 158 (9.3) 35.7
Incision and drainage. 96 (5.7) 21.7
Umbilical hernia repair 49(28.9) 11.1
Debridement 29(1.7) 6.6
Excision biopsy 26(1.5) 5.9
Urogenital 218 (12.8)
Orchidopexy 44 (2.6) 20.2
Circumcision 36 (2.1) 16.5
Cystoscopy 30(1.8) 13.8
Hypospadias repair 20(1.2) 9.2
Cauterisation of genital warts 18(1.1) 8.3
Vascular 103 (6.1)
Port insertion 63 (3.7) 61.2
Port removal 32 (1.9) 31.1
Above knee amputation 4(0.2) 3.9
Quinton line insertion 2(0.1) 1.9
Thoracic 41 (2.4)
OA/TOF repair 17 (1.0) 41.5
Rigid bronchoscopy 10 (0.6) 24 .4
Repair of CDH 3(0.2) 7.3
Aortopexy 2(0.1) 4.9
Laryngoscopy+ removal of 2(0.1) 4.9
coin
Oncology 28 (1.7)
Nephrectomy 7 (0.4) 25

10



Excision of sacrococcygeal 4(0.2)

teratoma
Excision of adrenal mass 2(0.1)
Right orchidectomy 2(0.1)
HPB 26 (1.5)
Kasai portoenterostomy 15 (0.9)
Open liver biopsy 5(0.3)
OTC + liver biopsy 5(0.3)

14.3

7.1
7.1

57.7
19.2
19.2

Abbreviations: CDH, congenital diaphragmatic hernia; GIT, gastrointestinal tract; HPB,

hepatopancreatobiliary; OA/TOF, oesophageal Atresia with tracheooesophageal fistula; OTC, on table

cholangiography
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DISCUSSION AND CONCLUSION

There is scarcity in the literature on paediatric surgical conditions in sub-Saharan Africa with
even more scanty data on operative paediatric surgical conditions®. South Africa is no
exception even though it houses the largest hospital in the southern hemisphere. This study

gives a good insight to the scope of operative paediatric surgical conditions at the CHBAH. of

Our cohort of 1699 surgeries performed during our 12-month study period confirms the high
demand of paediatric surgical care.'> The male preponderance in the study is in keeping with

other literature. >'3

Children living in Africa are affected by a broad spectrum of surgical conditions categorized
under injuries, congenital anomalies, surgical infections and tumour.® In sub-Saharan Africa,
the bulk of paediatric surgical admissions needing surgical intervention were due to injuries,
congenital anomalies and infections.'* In our audit, the common diagnostic categories needing
intervention were mainly congenital anomalies, surgical infections and tumours. Trauma was
not that common because most of them are usually managed conservatively without needing
operative intervention.!> !¢ In this study, congenital anomalies ranked top in almost all the sub-
specialties of paediatric surgical procedures. This finding is in keeping with available data and
our study therefore supports the view that congenital anomalies make up most paediatric
surgical procedures in sub-Saharan Africa.>> This is not surprising since globally, congenital
anomalies took 14th position in the overall burden of diseases with DALYs of 52 billion.!’
Common congenital anomalies operated on as elective cases were inguinal hernias, umbilical
hernias and undescended testes. The latter is in keeping with a study by Abantanga and
Amaning in 2002 that reported on elective paediatric surgical admissions at a referral center in

Kumasi, Ghana.'®

In a study on the scope of emergency paediatric surgical cases seen at a teaching hospital in
Tanzania over a one-year period,' the authors reported that of the 414 paediatric operative
procedures performed, 74% were elective and 26% were emergency procedures, and the two
most common emergency procedures were for bowel obstruction and peritonitis. From our
study, emergency operative procedures accounted for 38.3% of the total procedures performed
and, in contrast to the above-mentioned study, our two most common procedures were incision

& drainage for abscesses and rigid oesophagoscopy for ingested foreign body material.

Neonatal surgery has the likelihood of being a cost effective health intervention considering

the fact that these conditions have no alternative form of management but surgical.>° During

12



the era of the Millennium Development Goals, there was a significant global reduction in
mortality for children under five years old with neonatal mortality however lagging behind 2!
22The third Sustainable Development Goal (SDG) aims to “end preventable deaths of newborns
and children under 5 years of age, with all countries aiming to reduce neonatal mortality to at
least as low as 12 per 1000 live births and under-5 mortality to at least as low as 25 per 1000
live births by 2030.”>* The actual burden of neonatal surgical diseases in Africa is not known.
A survey in Africa however revealed that neonatal surgical diseases contribute to about 10 to
20% of the workload of paediatric surgeons in this region.?’ This is confirmed in our study
where 14% of the surgeries performed in the cohort were due to neonatal conditions. The little
literature available shows that the workload of neonatal surgery in major referral centers in
sub—Saharan Africa has very little variation.>* In a study by Ameh looking at Neonatal Surgery
in Africa, fifty percent of the 626 neonatal procedures performed at the Jos University Teaching
hospital in Nigeria over a 10-year period (January 2001-December 2010) were emergency
procedures.?® In the same study, 40% of the 516 neonatal surgeries performed over a 10-year
period at the Ahmadu Bellow University Teaching Hospital also in Nigeria were emergency
procedures.?> The difference in proportions is quite wide in our study with 80.5% of the 246
procedures performed during the study year. There are so many reasons for this increased
number. The spectrum of cases in their study was similar to the common neonatal conditions
operated on in our study. Congenital anomalies still ranked top in these conditions. A major
limitation of our study is its retrospective nature. Some of the information may not have been

reported and even if recorded there is the issue of reporting bias.

Our study gives a good perspective on the scope of operative paediatric surgical conditions in
Johannesburg. Most of the procedures performed were for congenital anomalies. This is not
surprising because congenital anomalies are one of the leading causes of under 5 mortality
globally thus contributing significantly to the burden of paediatric surgical diseases. Children
with congenital anomalies such as jejunal atresia and anorectal malformations are still alive
due to the procedures they had. It is therefore imperative to strengthen paediatric surgical

services especially in LMICs to achieve the third Sustainable Development Goal.

In conclusion, even though the practice of Paediatric Surgery is advancing globally, there is

still a deficiency in paediatric surgical care in LMICs carrying a significant burden of disease,

13



especially in children. Even though the disease burden may be similar across sub-Saharan
Africa, the scope of paediatric surgery may be different between institutions, as well as from

one country to the next country.

Further research needs to be done in other teaching hospitals in Johannesburg and South Africa
to better determine the operative paediatric surgical burden nationally. This will form a basis
of good evidence to policy makers and Non-Governmental Organizations (NGOs) on the need

to include paediatric surgery in funded programs.

There is also the need for other researchers and clinicians in LMICs to look at the scope of
paediatric surgical conditions in each region and explore the barriers to providing effective and

efficient paediatric surgical care.

Financial Support and Sponsorship

None

Conflicts of interest
None

Presentations

None

14



REFERENCES

1.

Population Reference Bureau, (2018) Africa’s Youthful Population: Risk or
Opportunity? — Population Reference Bureau. [online] Available at:

https://www.prb.org/africasyouthfulpopulation/ [Accessed 13™ May, 2019].

Bickler SW, Telfer ML, Sanno-Duanda B. Need for paediatric surgery care in an urban

area of The Gambia. Trop Doct 2003; 33: 91-4 pmid: 12680542.

Bickler SW, Rode H. Surgical services for children in developing countries. Bulletin of

the World Health Organization. 2002;80(10):829-35

Butler, E.K., Tran, T.M., Nagarajan, N., et al. Epidemiology of pediatric surgical needs
in low-income countries. PLoS One 2017;12:¢0170968. DOI:
10.1371/journal.pone.0170968

Bickler SW, Sanno-Daunda B. Epidemiology of paediatric surgical admissions to a
government referral hospital in the Gambia. Bulletin of world health organization.
2000; 78(11):1330-1336.

Weiser et al. Estimate of the global volume of surgery in 2012: an assessment
supporting improved health outcomes. Lancet. 2015 Apr 27;385 Suppl 2:S11. doi:
10.1016/S0140-6736(15)60806-6. Epub 2015 Apr 26.

Weiser, T.G., Regenbogen, S.E., Thompson et al. An estimation of the global volume
of surgery: a modelling strategy based on available data. Lancet 2008; 372: 139-44.
DOIL: 10.1016/S0140-6736(08)60878-8 pmid: 18582931. DOI: 10.1016/S0140-
736(08)60878-8

Dell A, et al, Pediatric surgeon density in South Africa, J Pediatr Surg (2018),
https://doi.org/10.1016/j.jpedsurg.2017.11.067

Royal College of Surgeons of England. Surgical workforce. Available from:

https://www.rcseng.ac.uk/surgeons/surgical-standards/docs/201 1-surgical-

workforcecensus- report; 2011.

15


https://doi.org/10.1016/j.jpedsurg.2017.11.067
https://www.rcseng.ac.uk/surgeons/surgical-standards/docs/2011-surgical-workforcecensus-
https://www.rcseng.ac.uk/surgeons/surgical-standards/docs/2011-surgical-workforcecensus-

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

Gauteng Province. Hospitals: Chris Hani Baragwanath Academic Hospital. [Online]
Available at https://www.chrishanibaragwanathhospital.co.za (Accessed on 15" July,

2018).

. Statistics South Africa. 2018. Mid-year population estimates, 2018. Statistical Release

P0302

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.

Paingha J. A, Isesoma G. Pattern of paediatric surgical admissions in a tertiary hospital
in a semi- urban community in the Niger Delta: a three- year review. International

Journal of Tropical Disease and Health. 2014; 4(1): 45-51.

Bickler, S.W. Out of Africa: insights from a prospective pediatric surgery database. J
Pediatr Surg. 2018;53:12-20 DOI: https://doi.org/10.1016/j.jpedsurg.2017.10.009

Rance CH, Singh SJ, Kimble R. Blunt abdominal trauma in children. J Paediatr Child
Health. 2000;36:213-215. [Google Scholar]

Velmahos GC, Zacharias N, Emhoff TA, Feeney JM, Hurst JM, Crookes BA, et al.
Management of the most severely injured spleen. Arch Surg. 2010;145:456—460

Boyle B, Addor MC, Arriola L, Barisic I, Bianchi F, Csaky-Szunyogh M, de Walle
HEK, Dias CM, Draper E, Gatt M, et al. 2018. Estimating global burden of disease due
to congenital anomaly: an analysis of European data. Arch Dis Child Fetal Neonatal Ed

103: F22-F28

Abatanga AF, Amaning EP. Pediatric elective surgical conditions as seen at a referral

hospital in Kumasi, Ghana. ANZ J Surg 2002; 72: 890-892.

Mhando, S., Young, B. and Lakhoo, K., (2008) The scope of emergency paediatric
surgery in Tanzania. Pediatric surgery international, 242, pp.219-222.

16


https://www.chrishanibaragwanathhospital.co.za/
https://doi.org/10.1016/j.jpedsurg.2017.10.009

20.

21.

22.

23.

24.

25.

You D, Jones G,Wardlaw T. Levels and trends in childmortality. UNICEF Bulletin;
2011.

Rajaratnam JK, Marcus JR, Flaxman AD, et al. Neonatal, postneonatal, childhood, and
under-5 mortality for 187 countries, 1970-2010: a systematic analysis of progress

towards Millennium Development Goal 4. Lancet 2010;375(9730):1988-2008.
UN General Assembly, Transforming our world : the 2030 Agenda for Sustainable
Development, 21 October 2015, A/RES/70/1, available at:

https://www.refworld.org/docid/57b6e3e44.html [accessed 13 June 2019]

Chirdan LB, Ameh EA, Abantanga FA, et al. Challenges of training and delivery of
pediatric surgical services in Africa. J Pediatr Surg 2010;45:610-8.

L.B. Chirdan, P.J. Ngiloi, E.A. Elhalaby Neonatal surgery in Africa Semin Pediatr Surg,
21 (2) (2012), pp. 151-159

Ameh EA, Dogo PM, Nmadu PT. Emergency neonatal surgery in a developing country.
Pediatr Surg Int 2001;17:448-51.

17



APPENDIX A: APPROVED PROTOCOL

Operative logbook data as a proxy for the scope of operative general paediatric surgical

diseases in South Africa - The Johannesburg Experience.

Name: Dr Maame Tekyiwa Botchway
Student number: 1596010
Contact details: 072-528-5776 (cell)

maametekyiwa@hotmail.com

Degree: MMED Paediatric Surgery

Supervisors:

1) Dr Andrew Grieve

Qualifications: MBBCh, MMED, FC PAED SURG (SA)
2) Dr Deirdré Kruger

Qualifications: BSc, PGCert HEd, PhD (UK)

18



INTRODUCTION/BACKGROUND

Africa makes up less than one-fifth of the world’s population but carries 25% of the global
burden of disease (Population Reference Bureau, 2018). The latter may be attributed to poverty,
illiteracy, civil conflicts and poor leadership. Moreover, the life expectancy at birth in South
Africa is 62.9 years, compared to 71.4 years globally (WHO, 2015). Where children under the
age of 15 years make up 26% of the world’s population, they make up 43% of the population
in sub-Saharan Africa. Furthermore, it is estimated that the population of many African
countries will at least double by 2050, with Africa’s youth rising to 35% of the world youth
total by then (Population Reference Bureau, 2018). Findings from the 2013 Global Burden of
Disease Study (Kyu, Pinho et al. 2016), showed that among children and adolescents the
leading causes of death for countries in sub-Saharan Africa were diarrheal diseases, HIV/AIDS
and malaria.
It has long been suggested that surgical conditions play a crucial role in the overall burden of
disease in children in developing countries (Loeffler, 1988), but only recently has the global
burden of paediatric surgical disease received growing awareness (Poenaru 2016). Generally,
paediatric surgery is poorly defined in many developing countries with vast differences in the
practices of paediatric surgery between developing and developed countries (Bickler & Rhode,
2002). There has been a reduction in morbidity and mortality through great advances in
operative techniques, anesthetic skills, and medical advancement over time. (Raval et al, 2011,
Bruny et al, 2013).

Nevertheless, the global burden of disease in children is striking with close to 90% of children
residing in low-income and middle-income countries (LMIC) having a surgically treatable
condition by 15 years of age (Weiser et al, 2008). Bickler’s group (Bickler et al., 2001) noted
that only 50% of children who suffered a surgically treatable condition benefited from surgical
care, thus resulting in a massive unoperated population experiencing persistent morbidity and
often mortality due to inadequate access to surgical health care. Recently, Butler’s group used
population data from four LMIC countries to estimate the paediatric surgical needs and
concluded that there is a high burden of unmet surgical need, where almost 20% of children
required surgery yet 62% of those children had at least one unmet surgical need (Butler, Tran
et al. 2017). Furthermore, the authors reiterated the large deficiency in trained paediatric
surgeons with many countries lacking any.

In an earlier study from Sierra Leone, the lack of infrastructure and other resources for
paediatric surgery contributed to the gap in provision of surgical care (Kushner, Groen et al.

2012). Similarly, upon assessment of the capacity of paediatric surgery in 10 countries in West
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Africa, Okoye’s group reported that half of the teaching hospitals they looked at couldn’t boast
of having at least two qualified paediatric surgeons. They therefore concluded that most
hospitals in West Africa could not effectively provide paediatric surgical care services (Okoye

etal., 2015).

Chirdan et al. (2010) investigated how delivery and training challenges affected Paediatric
Surgical Units in Africa. According to them, Africa lacks paediatric surgeons in comparison to
other parts of the globe. Likewise, in a study by El Hallaby (2012), the authors reported that
even South Africa, which is more developed and advanced than other LMICs, was severely
short of paediatric surgical specialists with only 37 qualified paediatric surgeons at the time, 3
of which were not in active service and 4 of which were out of the country practicing elsewhere.
In review of the paediatric surgical work force in low and middle-income countries,
Krishnaswami’s group published results showing that as at 2015, there were 0.65 paediatric
surgeons per million total population in South Africa as compared to 3.92 paediatric surgeons
per million total population in the USA. This deluge of paediatric surgeons results in general
adult surgeons operating on children based on adult treatment concepts not suited to children.

South Africa is one of the pioneers of the practice of Paediatric Surgery in Aftrica. In the 1920°s
the first paediatric surgeons in South Africa from the Hospital for Sick Children in London
landed in South Africa (Cywes et al, 2003). The premier unit for paediatric surgery was seen
in Cape Town at the Groote Schuur Hospital during the late 1940’s. This later led to the
establishment of the Red Cross Children’s hospital which continues to be the only functional
children’s hospital in Southern Africa. Many organizations both national and regional have
promoted the practice of paediatric surgery. An example of such an organization is the Pan
African Paediatric Surgical Association (PAPSA) which was formed in 1994. Many African
surgeons have championed the development of the practice of Paediatric Surgery locally. The

last few decades have also seen many Africans training in paediatric surgery.

The Chris Hani Baragwanath Academic Hospital (CHBAH) is one of the hospitals in South
Africa that has seen significant growth and advancement in the practice of Paediatric Surgery
over the years. It is the largest hospital in Africa and third largest in the world. It serves a local
population of over three million people with its main catchment population being in Soweto
(Gauteng Province, n.d) and is a referral center for Gauteng and other neighbouring provinces
for Paediatric surgery. As an academic hospital, it is focused on patient care, research and

training.
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Despite all this, paediatric surgery as a discipline in Africa is relatively new and still
challenged with infrastructure and other resources. Most of the scarce research available looks
mainly at the challenges and barriers to effective paediatric surgical care. The Paediatric
Surgical Unit of the Chris Hani Baragwanath Hospital is one of the highly specialized units in
the country and manages various types of cases. Complex surgeries ranging from colorectal to
hepatobiliary are performed. Due to its large coverage area and multiple referrals coupled with
the limited resources, theatres days are always busy and overbooked with many cold cases on
the waiting list. Limited data, if any, have looked at the paediatric surgical work load that South
Africa is burdened with and therefore this project aims to look at the demographics of the
paediatric population receiving surgery and the scope of operative paediatric surgical

procedures in South African, despite the limited resources.

RESEARCH QUESTION

* What is the scope of general paediatric surgical diseases in a high-volume center in
Johannesburg, South Africa?

AIM

» To analyze the theatre logbook data as a proxy for the scope of general paediatric surgical
diseases at the Chris Hani Baragwanath Academic Hospital (CHBAH).

OBJECTIVES

From the theatre logbook at CHBAH, the objectives of this study are:

* To determine the total numbers of general paediatric surgical procedures performed over
a 12-month period and specify the number of emergency and elective procedures.

* To report the most common paediatric surgical procedures performed and determine the
frequency of all procedures.

* To determine whether any specific surgical procedures are more common depending on

age and gender.

METHODOLOGY

Study Design

A retrospective study will be undertaken by reviewing theatre logbooks of general paediatric
surgical cases performed from 1st January 2017 to 31st December 2017. Theatre logbooks will
give a good account of all procedures performed since it is mandatory for all procedures

performed to be recorded. I will however cross reference with the monthly morbidity and
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mortality presentations as theatre log books may not always give the exact surgeries performed
and their indication.

Setting

The study site will be at the Paediatric Surgical Department of the Chris Hani Baragwanath
Academic Hospital (CHBAH).

Study Population

. Children (birth to 10 years)

. Operated on by general paediatric surgeons at CHBAH.

Inclusion criteria: All paediatric cases (birth to 10 years) performed in 2017 by paediatric
surgeons will be included in the study.

Exclusion criteria: Burn operative procedures will be excluded. This is because burns are
generally operated on by plastic surgeons in other provinces and countries.

Measuring Instrument

Data collected from theatre logbooks will be compiled unto a data sheet as attached.

Data Collection

For each procedure, data will be collected on a datasheet (attached) and captured in MS Excel.
Data will then be grouped according to age (e.g. < 30 days old, 1 to 6 months, 6 months to 1
year, and system involved. Frequency of procedures will be classified as rare (less than 20),
less common (20 to 50) and very common (more than 50).

Data Analysis

The data spreadsheet will be imported into the STATISTICA suite of analytic software.
Descriptive statistics will be used to report on the type and number of procedures performed
and an ANOVA or non-parametric Kruskal-Wallis test will be used, as appropriate, to

determine changes in procedure type by seasons.

ETHICS

A copy of the research proposal will be submitted to the management team of the CHBAH
seeking permission to use hospital data. An ethics application will be submitted to the Human
Research Ethics Committee (Medical) of the University of Witwatersrand for approval and the

study will only commence once ethical clearance has been obtained.
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TIMING

2017 2018

May- | July- | Sept- | Mar April | May- | July- | Sept- | Nov-
June | Aug Nov 2018 | June | Aug Oct Dec

Project idea X

Literature Review X

Preparing Protocol X

Protocol Deadline X

Protocol Assessment X

Ethics Application X

Collecting data X X

Data Analysis X

Writing up-thesis X

Writing up-paper X

FUNDING
Research will be funded by the researcher and will be mainly for stationary, photocopying and

printing.

PROBLEMS

Some cases booked on the list may have been cancelled for various reasons. Also, because of
the limited amount of theatre space, there is a long waiting list. All these add up to the operative

burden and will be discussed during the write up.
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APPENDIX B: DATA COLLECTION SHEET

UNIQUE | AGE | SEX DATE OF PROCEDURE | TYPE OF PROCEDURE NAME OF PROCEDURE
CASE
NUMBER

26



APPENDIX C: ETHICS CLEARANCE

R14uE Dr M Boichway

HUMAMN RESEARCH ETHI':S COMMITTEE (MEDICAL)
CLEARANC
MAME: Dr M Bolchay
[Principal investigatar)
DEPARTMENT: School of Cinical Madiging
Department of Surgery

Chiris Hani Baragwanath Acadeeni: Haspilal

PROJECT TITLE: DCiperative loghook dala 88 8 proxy Tor the cperalve
burden of paediainc surgical dissases in South Adrioa -
the Johannasbung aspsrianis

DATE CONSIDERED: 04082018

DECISION: Approwed uncorcktianally
COMDITIONS:
SUPERVISOR, Cws A Grieve and I:H(n.gqr
AFFROVED BY: k i': gl _
Professor CB Penny, c:npl.r@hn. HREL {Midical)
DATE OF A : QE2018 e Ty

This elodrafee cantificalo s valid for S yasms from date of spproval. Extension may be appled for.

DECLARATION OF INVESTIGATORS

To be oompided in deplealn asd ONE COPY retumad da the Rmssarch Offce Sacseisry o Ind foos, PRils  Tolie
Bakiing, Forkiows, Uisivirsity of e Wisaslenrnd, Johannastuy

WWUWMMMINIW“HI TR A -ﬂm—d’hurgqﬂlmmmmmm;mm

e ensare Aanoe with these condilions. Sheuld any from e masarch profocol s

approesg, anmiun-mnnimwwmmmmwlm
cacticabon wil be one pEar OAET [T dali of Govened risshng wher the Ty was infaly sevirwnd, In this cans, e shicy
ey initialy resviewsd bn Apel o will Iirakane b des i e month of Spcl sach yeer. Unreposies changas in Hhe application
many imeakdpie e Claranos gies by e HREC jeskzah

Frincipal nvesagalor Sgnadura Gae

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL EROUIRIES

27



Bowhway et al. Annals of Pediainic Surgesy (0200 16:44
hitpsdoiong/ 10011 86/s43 158- 030000 52-w

APPENDIX D: PUBLISHED ARTICLE

Annals of Pediatric Surgery

ORIGINAL RESEARCH

Open Access

The scope of operative general paediatric m@_
surgical diseases in South Africa—the Chris
Hani Baragwanath experience

Maame Tekyiwa Botchway" (@, Deirdre Kruger, Chares Adjel Manful® and Andrew Grieve

Abstract

procedurs over a 12-maonth study period.
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esmntial component of global health cannot be underatad.

Background: Infacfious disess: have always been the lime light of global health with very little foous on childhood
surgical conditions despite the fact that children comstitute about half of the population in LMICs A significant peoportion of
the burden of global disese can be reduced by aurgical ntenention. South Africa is one of the pioneas of the prdice of
paediatric surgery in Africa with a great burden of paediatric surgical condiion=

Few studies, T any, have investigated the burden of operative peediatric sugical proceduses in South Africa Therdore thi
retrspedtive sudy aimed to look at the scope of operative paediatric surgical procedures at the Chiis Hani Baragwanath
Academic Hospital {ZHBAH) based in Johannesburg, South Affica, and reports on the numbers of elective and emengancy

Results: Thare wera 1699 opaative general paediatric sugical procedures of which 61.7% wer doctives and 383 wae
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Conchsion: There is a high opsratie paediatic surgical burdean at the (HEAH. The role of peediatic sugital care asan

Keywords: Pasdiatric surgical diseasss, Congenital anomalies, Oparative burden, South Afica, Global surgery

Baduground

Africa conatitutes less than one fitth of the worlds popula-
tion yet contributes 25% of the global burden of disease
[1]. Where children under the age of 15 years make up
26% of the worlds population, they make up 43% of the
popubition in sub-Saharan Africa. Furthermaore, it ks est-
rmated that the population of many African countries will
at least double by 2050, with Africa’s youth rising to 35%
of the world youth total by then [1]. Sumgical conditions ac-
count for 6-12% of all paediatric vists and contribute to
up a third of all childhood mortaliies [2). According to
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Bickler's group, about 9% of children living in low- and
riddle-income countries (LMICs) will have a surgical
treatable condition by the age of 15 years [2] and, if not
treated, can cause severe maorbidity and mortality [3]. Sur-
gical conditions thus play a dgnificant mle in the overall
burden of paediatric disease in LMICs. Recently, Butler's
group uwsed population data from four LMICs and con-
duded that there is a high burden of unmet surgical need,
with almost 20% of children requiring surgery and 62% of
those children having at least one unmet surgical need [4].
Irrespective of its importance, little attention is given to
paediatric surgical care in LMICs. Until recently, paediatric
surgical care was seen a5 “the neglected gtep child of global
health’ and, as it was not considered an essential service,
exduded in many funded programmes both nationally and
internationally [3]. Paediatric surgical care is generally seen
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a5 an expensive specialty due to the peculiar surgical condi-
tions, distinct ansesthetic challenges and unique periopera-
tive needs. Moreover, the care of these children could be
lifelong and require fequent follow-ups untl sdulthood.

There & a significant volume of operative procedures
globally with an estimation of 3129 milllon operabons
in 2012 [5]. Due to the socioeconomic conditions in
mespurce-constrained LMICs, differences exist between
developing and developed countries in the patterns of
disease and practice of paediatric surgical care [3]. Des-
pite the perceived burden of paediatric surgical diseases
in developing countries, there is scarce epidemiological
data, making it difficult to assess the actual surgical bur-
den of the paediatric population [6].

In a review of the surgleal workforce in South Africa
in 2017, Dell published results showing that there were
only 555 paediatric surgeons per one million popultion
under 14vyears of age, with an average age of 39.5 years
and 55% male (Dell, 2017). This only left a workforce of
only thity giving a ratio of one spechlist to every two
million population. These figures &1l far below devel-
oped countries such as the United States of America
(UsA) of one pasdiatric surgeon to approximately one
hundred and eight thousand children as at 2006 (Palley
et al. 2009 ).

South Africa b one of the ploneers of the practice of
peediatric surgery in Africa. Nevertheless, a dearth of spe-
dalist paediatric surgeons in South Africa is a major obs-
tacle in the effective delivery of paediatric surgical care. In
2015, Del mported 0.80 pasdiatric surgeors per million
total population in South Africa, with four provinces in
the country not having one, compared to 820 paediatric
surgeons per milion total population in the USA [7]. This
falk short of the ane paediatric surgeon per S00,000 popu-
lation recommended intemationally [£].

The Chris Hani Baragwanath Academic Hospital
{CHEAH) in Soweto, Johannesburg, is one of the in-
stitutions in sub-Saharan Africa making giant strides
in the proviion of paediatric surgical services in the
State sector. It i the biggest hospital in the Southern
Hemisphere and the fourth largest in the world Its
main catchment area k in Soweto serving a local
population of over three million people [9]. CHBAH
also acts as a major referral centre for the Gauteng
Province and neighbouring provinces. The Paediatric
Surgical Unit of the CHBAH is a highly spedalized
ong mamaging complex cases from hepatobiliary to
colorectal pathologies. There are two theatres dedi-
cated to the paediatric surgical unit at the CHEAH (a
neonatal theatre and a general paediatric theatre).
Elective operative procedures are performed four
times a week at the neonatal theatre and three times
a week at the general paediatric theatre. Emergency
surgeries are performed any time of the day and week
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on availability of an anaesthetist. The large population
it serves coupled with multiple referralk and limited
resources makes theatre days wvery busy with many
cold cases walting.

Few studies, if any, have investigated the burden of op-
erative pasdiatric surgical procedures in South Africa.
Themefore, this study aimed to look at the scope of op-
erative paediatic surgical procedures at the CHBEAH
based in Johannesburg, South Africa, and reparts onc

» The numbers of elective and emergency procedures
over the 12-month study period

» The most commaon procedures performed with
mespect to age, gender and subspecialty

Methods

Ethical approval was obtained for this cross-sectional, de-
scriptive study from the Human Research Ethics Commit-
tee (Ethics Certificate number M180M(6). Operative data
over a 12-month sudy period from 1& Januwary 2017 to
st December 2017 were retrospectively collected from
theatre logbooks at the Paediatric Surgical Unit of the
CHEAH

In order to ensure accumcy and avold missing data
points, data was cross-referenced with the monthly sta-
tistics of the Unit as well as operative logbooks of other
paediatric surgical registrars. As per the admission age
cut-off of the CHEAH Paediatric Surgical Unit, all pa-
tients l0veas old and wounger were included in our
study. Burn operative procedures were exduded from
the study cohort because bums are maraged by plastic
surgenns in other hospitals and countries.

Demographic and clinical data were recorded and in-
duded the date of the procedure, age, gender, mature
and type of the procedure performed. Data collected was
captured unto an excel sheet and subsequently impaorted
and analysed using STATA wersion 150. Data was

Table 1 Demaogmphic and clinical ¢ hamoreriics in peediamc
sungical patients

Pam meeters | Paed atric surgial procedures
proced Bective Emergency
1, mrries (3 1G99 (1009 1049 (61.7%) G50 (38 5%
Age, years JOR) 10 00-40  204{00-40) 10 00—
Age groups, n )
< Mdays 2614508 48 (450 198 (3059
Hdwys-12months 446 (A3 322 (30 T 125 (19.2%)
1-5 years 609 (BEEN) 434 {41.4%) 174 (6. 5%)
510 pmars BOE 2R A0 245 (234%) 153 (23.59%)

Male gender, n (%) 1009 E0EM)  ETE e 4%) 55 {5 10
Ablradatioe MR irnew e mnge
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subsequenty grouped according to age (eg. < 30 days
old, 1 to 6 months, & months to | year) and system in-
volved Descriptive data was generated from the analysis.

Results

The demographic and clinical characteristics of the
study cohort are shown in Table 1. A total of 1699 pro-
cedures were performed over the l-yvear study period.
The median age for the study cohort was | vear with an

interquartile range (IQR) of 0—4vears and a male to
fernale ratio of 1.5:1. The majority of the procedures
were performed in children under 5 years (76.6% ).

Out of the 1699 procedures performed, 1049 (61.7%)
were elective procedures and 6530 (38.3%) were emer-
gency procedures. Of the dective procedures, inguinal
herniotomy was the most frequent procedure performed
at I7.5%, followed by diagnostic or therapeutic gastros-
copy at 17.9% (Fig. 1). From Fig. 2, inckion and drainage

] 20

Fg. 2 Most mmmon smergen oy pasdiatic sungical procedures

Closure of gastroschsis - 18 {12 &%)
Laparatamy + jejenal atresla repair _ 23 [3.5%|
Laparatomy for imbassuception _ 28 (4.3%)
pedrdoment | [N 22«55
Dhwded colostormy _ 32 (403
Laparatorny for complicated NEC _ 34 {5.2%)
Aeloak Laparot ooy _ AR (7.4%]
Appendicectormy _ 57 (B.0%)
Rigid oesophagoscooy _ 6 {1I5%)
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a0 &0 8O 1 120

30



Botchway et al. Annals of Pediainic Surgery (20204 16:44

Page 4 of 8

Bl csaphaguscomy

Crohidopesy

aciaien and Driragy

Gastrescopy | Diagnosic/therapeusic)

Inguinal hernsamy

o

sl

Appendicectomy

Egid oesophagosoopy

Fort Insertian

acision and Drainage

Gastroscopy |Diagnostic/therapeatic)

o

Al £ B 100 b ] 140 160

a: Bar Chart Showing the Distributien of Procedures for Males

b: Bar Chart Showing the Distribution of Procedures for Females

Fig. 3 a Ay chart showing the distibuton of poosdues for males b By chart showng e detibution of paoosd ures for females

B [1,5%)

44 (4.53%]

25 )

55 [5.1%)

5 [14.1%]

B0 [a.5%)

YRR

B4 [5.1%)

51 (7.6%)

4 [,55)

A i = 0 Bl o

of abscesses (X24%) was the most frequent emergency
procedure pedormed, followed by rigid oesophagoscopy
(15.9%).

Paediatrc surgical procedures by gender

From Fig. 3, inguinal hemiotomy was the most common
procedure performed in males (14.1%, Fig. 3a), whereas
gastroscopy was the most common procedure pedformed
in fernales (30.2%, Fig. 3b).

Paediatric surgical procedures by age

As evidenced in Table 2, both lapamotomy for compli-
cated necrotizing enterocolits (25.2%) and divided col-
ostomy  (25.2%) were the most common procedures
performed in neonates. Inguinal herniotomy was fre-
quently performed in children under 1 vear old.

Appendicectomy was the most common procedure per-
formed in the older age group.

Procedure by subspedialty

As shown in Fig. 4, gastrointestinal tract (GIT) surgeries
were the most common procedures performed in this
study (49.5%), followed by general paediatric surgical

Table 2 Mos comman peed i surgical procedures by age

aroup

Age group Commonest proaedure n ]

< I8 days Lagmmimmy for compliceted MEC a0 |5
and disided minsiomy

Hda-12mants  Ingunal hemoomy 77 (45%)

1-5 years Grstmsmpy (diagnostcitherapeustic] 51 )

S 10years Appendicscinmy 4 | 2T

Al adating: NED relbiion 2 ire] Svdans Sl
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cases (26.0%). The least performed surgeries were onco-
logical and hepatobiliary procedures.

Table 3 shows the paediatric surgical procedures per
subspecialty. The majority (14.1%) of GIT cases wem
gastroecopy [diagnostic themapeutic). Inguinal hemiot-
omy was the most prevalent (35.7%) general cases.
About two thirds (61.2%) of vascular procedures were
port insertion. More than half of HEP procedures were
Kasal portosnterostonmy.

Discussion

There is scarcity in the literature on paediatric surgical
conditions in sub-Saharan Africa with even more scanty
data on operative paediatric surgical conditions [4]. South
Africa i no exception despite the fct that it houss the
largest hospital in the Southern Hemisphere. This study
gives a good insight to the scope of operative paediatric
surgcal conditions at the CHEAH. The Paedistric Surgical
Unit of the CHEAH is a busy unit providing paediatric
surgical services round the clodk. [t extends its coverage
not only to the Gauteng Province but also to other neigh-
bouring provinees and other mations in Africa. The unit
manages generl paediatric surgical conditions, paediatric
trauma and complex and highly specialized paediatrc sur-
gical conditions. Even though the age cut-off for the Unit
i l0vears, there are some children above this number
who are maraged in the Unit, most of which are colorec-
tal, urology and oncology cases.

The mid-year population of South Africa as at 2018
was 57.7 million with 158 milion of the population be-
ing O—4years [10]. The population of Soweto, a major
drainage area of CHBAH, k& 1.2 million [10]. As per the

department’s statistics, a total of 8516 children visited
the outpatient department of the Paedistec Surgical
Unit of the CHEAH in 2018 This together with our co-
hort of 1699 surgeries performed during our 1 2—-month
study period confirms the high demand of paediatric
surgical care in LMICs [11]. The male preponderance in
the study is in keeping with other literature [12, 13].

Children living in Africa are affected by a broad
spectiim of surgleal conditions categorized under injur-
ies, congenital anomalies, surgical infections and tu-
mours [12]. In sub-Saharan Africa, the bulk of paediatric
surgical admissions needing surgical intervention were
due to injuries, congenital anomalies and infections [14].
In our audit, the common diagnostic categories needing
intervention were mainly congenital anormalies, surgical
infections and tumours. Trauma was not that common
because most of them are usually managed conserva-
tively without needing operative intervention [15, 16]. In
this study, congenital anomalies ranked top in almost all
the subspecialties of paediatric surgical procedures. This
finding is in keeping with available data [3, 12], and our
study therefore supports the view that congenital anom-
alies make up the majority of pasdiatric surgical proce-
dures in sub-Saharan Africa [12]. This is not surprising
considering the fact that globally, congenital anomalies
took 14th position in the overall burden of diseases with
DALYs of 52 billion [17]. Common congenital anomalies
operated on as ective cases were inguinal hernias, wmbil-
ical hernias and undescended testes The latter is in keep-
ing with a study by Abantanga and Amaning in 2002 that
reported on elective pasediatric surgical admissions at a re-
ferral centre in Kumasi, Ghana [18].
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In a study on the scope of emergency paediatric
surgical cases seen at a teaching hospital in Tanzania
over a 1-year period [19], the authors reported that of
the 414 paediatric operative procedures performed,
74% were eéective and 26% were emergency proce-
dures, and the two most common emergency proce-
dures were for bowel obstruction and peritonitis.
From our study, emergency operative procedures
accounted for 38.3% of the total procedures per-
formed and, in contrast to the abovementioned study,
our two most common procedures were inckion and
drainage for abscesses and rigid oesophagoscopy for
ingested foreign body material.

During the em of the Millennium Development
Goak, there was a significant global reduction in
mortality for children under 5 years old with neonatal
mortality however lagging behind [20, 21). The third
sustainable development goal aims to ‘end preventable
deaths of newborns and children under 5 years of
age, with all countries aiming to reduce neonatal
mortality to at least as low as 12 per 1000 live births
and under-5 mortality to at least as low as 25 per
1000 live births by 2030° [22]. Meonatal surgery has
the likelihood of being a cost-effective health inter-
vention considering the fact that these conditions
have no alternative form of management but surgleal.
The actual burden of neomatal surgical diseases in Af-
rica is not known., A surey in Africa however re-
vealed that neonatal surgical diseases contribute to
about 10 to 20% of the workload of paediatric sur-
geons in this region [23]. This is confirmed in our
study where 14% of the surgeries performed in the
eohort were due to neonatal conditions. The little lit-
erature available shows that the workload of neonatal
surgery in major referral centres in sub-Saharan Af-
rica has very little variation [24]. In a study by Ameh
looking at Meonatal Surgery in Africa, 50% of the 626
neonatal procedures performed at the Jos University
Teaching hospital in Migeria over a 10-year perod
(fanuary 2001-December 2010) were emergency pro-
cedures [25]. In the same study, 40% of the 516 neo-
natal surgeries performed over a 10-year period at the
Ahmadu Bellow Unbrersity Teaching Hospital also in
Migeria were emergency procedures [25]. The differ-
ence in proportons k& guite wide in our study with
80.5% of the 246 procedures performed during the
study vear. There are so many reasons for this in-
creased number. The variation of cases in their study
was however similar to the common neonatal condi-
tions operated on in our study. Congenital anomalies
still mnked top in these conditions.

A limitation of our study & the retrospective study de-
sign, and as a result, some information may not have
been recorded.
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Conclusion

Our study gives a good perspective on the scope of op-
erative paediatric surgical conditions in Johannesburg.
Maost of the procedures performed were for congenital
anomalies. This is not suprising considering the fact
that congenital anomalies are one of the leading causes
of under 5 mortality globally, thus contibuting signifi-
canitly to the burden of paediatric surgical diseases. It is
therefore imperative to strengthen paediatric surgical
services espedally in LMICs in order to achieve the third
Sustainable Development Gaal.

In conclusion, despite the fact that the practce of
Paediatric Surgery is advancing gobally, there is still a
deficiency in pasdiatric surgical care in LMICs camying
a significant burden of disease, espedally in children.
Even though the disease burden may be similar across
sub-Sabaran Africa, the scope of pasdistric surgery may
be different between institutions, a5 well & from one
country to the next country.

Further mesearch needs to be done in other teaching
hespitals in Johannesburg and South Africa as a whole
to better determine the operative paediatric surgical bur-
den mationally. This will form a basis of good evidence
to policy makers and non-governmental organizations
(NGOs) on the need to indude paediatric surgery in
funded programmes.

There is ako the need for other researchers and clini-
dans in LMICs to look at the scope of paediatric surgi-
cal conditions in each region and explore the barriers to
providing effective and efficient paediatric surgical care.
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