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Abstract

Background: The burden of surgical diseases in low and middle-income countries (LMICs) is relatively high due to the lack of re-
sources for adequate surgical care. This affliction is significantly higher in the pediatric population as children tend to have more
complex surgical needs. This research aims to identify the prevalence of pediatric surgical diseases, the most common paediatric
surgical diseases and the operative mortality, at a single tertiary centre in Saudi Arabia. It will also help to identify the outcomes of

paediatric surgical diseases which will help to better educate the public about the most common surgical presentations in children.

Methods: A retrospective chart review was conducted at a single surgical centre in King Fahad Medical City in Riyadh over a seven-
year period (2010-2017). All patients younger than 14-years-old at presentation, with pediatric surgical diseases, were included for

analysis.

Results: Two hundred and twenty patients have been identified. The majority of patients were from the Riyadh and Al-Qassim
region. The male to female ratio was 1:0.94 respectively. The most common diagnosis was Wilms tumour (37.2%) followed by
Hirschsprung’s disease (23.3%). In total, 202 (90.6%) patients underwent one operation, with 48.4% and 12.1% undergoing second-
ary and tertiary procedures respectively. Seventy-eight (36.1%) patients were admitted to intensive care units for rehabilitation and/
or post-surgical care, of which 66.7% were admitted for less than two weeks. There were 37 (16.6%) patients with complications
following surgery, of which the majority occurred less than 30 days post- operatively (77.8%). The overall mortality and morbidity

rates were 0.9% and 10.3% respectively. Long- term development was normal in 189 (87.5%) patients.

Conclusion: This study demonstrates the spectrum of surgical conditions in a single tertiary hospital in Riyadh, which supports
children from all regions of Saudi Arabia. This gives valuable insight outcomes of common pediatric surgical diseases. Based on this
data, this article highlights the need for improved education, resource allocation and tailored outreach programmes to support chil-
dren with a limited access to surgical care. However, we recognize that the small sample size in the study limits generalization of our

results to the paediatric population of Saudi Arabia.
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Abbreviations

LMIC: Low and Middle-Income Countries; DALYS: Disability-
Adjusted Life Years; KFMC: King Fahad Medical City; ASA: Ameri-
can Society of Anesthesia; CDH: Congenital Diaphragmatic Hernia;
WHO: World Health Organisation.

Introduction

It has been estimated that 5 billion children do not have ac-
cess to safe and appropriate surgical care around the world. [1,2]
Approximately 85% of children with surgical pathologies attribute
to the current global burden of disease, with low and middle-
income countries (LMIC) bearing the greatest load. [3] Addi-
tionally, a recent study published in the Lancet has suggested
that 143 million more surgeries are needed to reduce the current
morbidity and mortality rates seen in LMICs, of which an estimated
mean of 32.9% deaths are attributed to surgical pathology. [2,4]
However, despite this growing awareness of the global burden of
surgical diseases, there is still little focus on pediatric surgical con-
ditions worldwide. Congenital anomalies and peripartum compli-
cations are two of the leading causes of mortality worldwide for
children under five years old. These anomalies are liable for
13% of disability-adjusted life years (DALYS) across the globe.
[6-8] Therefore, pediatric surgical care should be considered
an essential component of child health programs in develop-
ing countries. This research aims toidentify the prevalence of
pediatric surgical diseases, and the operative mortality, at a single

tertiary centre in Saudi Arabia.

Materials and Methods

This retrospective chart review was conducted over a seven-
year period from 2010 to 2017 at a single surgical centre in King
Fahad Medical City (KFMC) in Riyadh, Saudi Arabia. KMFC is one
of the largest, specialist medical complexes in Saudi Arabia: it
comprises of four hospitals treating over 50,000 inpatients and
600,000 outpatients annually. The site has a total capacity of
1200 beds, of which a specialised 253-bed hospital is dedicated
to paediatric patients only. All patients younger than 14-years-old
at presentation, with pediatric surgical diseases, were included for
analysis. Patients were excluded due to age at presentation and if
parents/carers signed discharge against medical advice. Emer-
gency surgical procedures due to trauma were also excluded. Data
collection was conducted following a predetermined classifica-

tion system: categorization by mechanism of injury (congenital
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or acquired); minor surgery or major surgery; specialized sur-
gery; visceral surgery; wound surgery and perioperative outcome.
A database was compiled, and patients were categorized by age,
indication, type of operation, American Society of Anesthesia (ASA)
risk classifications (numbered 1-5) and urgency of intervention.
Urgency was stratified into 3 categories: urgent, semi-elective
(operation should be performed within the next 48 hours) and

elective (non-urgent).

Statistical analyses were performed with SPSS software (Ver-
sion 22.0; 2020). Continuous variables are presented as median,
minimum, and maximum values, and categorical data is presented
as a number and percentage. The choice of endpoints was influ-
enced by the type of intervention, indication (prevention, primary
or secondary treatment), and conduct in an academic versus com-

munity setting.

Results and Discussion

Two hundred and twenty patients have been identified from
2010-2017 in Saudi Arabia. The majority of patients were from the
Riyadh and Al-Qassim region and 88.9% were of Saudi Arabian
nationality. The male to female ratio was 1:0.94 respectively. The
most common diagnosis was Wilms tumour (37.2%) followed by
Hirschsprung’s disease (23.3%) (see Table 1).

In total, 202 (90.6%) patients underwent one operation, with
48.4% and 12.1% undergoing secondary and tertiary procedures
respectively. Seventy-eight (36.1%) patients were admitted to in-
tensive care units for rehabilitation and/or post-surgical care, of
which 66.7% were admitted for less than two weeks. There were
37 (16.6%) patients with complications following surgery, of
which the majority occurred less than 30 days post-operatively
(77.8%). The overall mortality and morbidity rates were 0.9%
and 10.3% respectively. Long-term development was not delayed in
189 (87.5%) patients.

Upper gastrointestinal

Nine (4.1%) patients were diagnosed with Esophageal atresia,
with or without fistula, and one (0.5%) patient was diagnosed
with duodenal atresia (Table 2). The most common gestational age
was term (70%; range 37-42 weeks), but three patients were born
prematurely (30%; range 22-36 weeks). There were no deaths in

this subgroup of patients, however, four (40%) patients had associ-
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Characteristics Number of Cases (n%)
Region Riyadh, Qassim 118 (53.6)
Makkah, Madinah, Tabuk 27 (12.3)
Eastern Province 9 (4.1)
Jawf, Hail 29 (13.2)
Bahabh, Jizan, Asir, Najran 29 (13.2)
Non-Saudi 8(3.6)
Consanguinity 1St degree cousin 57 (31)
Distant relative 21(11.4)
None 106 (57.6)
Marked Comorbidities Diabetes Mellitus 5(2.2)
Hypertension 1(0.4)
Other 13 (5.8)
Maternal Age < 25 years 16 (13.2)
25 - 34 years 75 (62)
35 - 45 years 30 (24.8)
Gestational Age 22 - 32 weeks 10 (4.8)
33 - 36 weeks 14 (6.7)
37 - 42 weeks 184 (88)
> 42 weeks 1(0.5)
Development Normal 189 (87.5)
Delayed 27 (12.5)
Morbidity Rate 23(10.3)
Mortality Rate 2(0.9)
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Table 1: Epidemiological data of the entire cohort, between 2010 and 2017 in Saudi Arabia. Numbers are expressed as n (% of cohort).

Esophageal Atresia Duodenal Atresia
Sex Male 3(33.3) 0
Female 6 (66.7) 1(100)
Surgery Open 7 (77.8) 1(100)
Laparoscopic 2(22.2) 0
Number of Operations 1 9 (100) 1(100)
2 3(33.3) 1(100)
3 0 0
Indication for Surgery Emergency 3(33.3) 0
Urgent 2(22.2) 0
Elective 4 (44.4) 1(100)
Admission to Intensive Care 1(77.8) 1(100)
ASA Status I 0 1(100)
1l 2(22.4) 0
111 6 (66.7) 0
E 1(11.1) 0
Complications 3(33.3) 1(8.3)
Total Number of Cases 9 1

Table 2: Management of upper gastrointestinal surgical diseases. Numbers are expressed as n (% of diagnosis cohort).
Abbreviations: ASA; American Society of Anesthesiologists.
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ated morbidities and complications. Long term development was
not delayed in 80%.

Lower gastrointestinal

Fifty (23.3%) patients were diagnosed with Hirschsprung’s
disease, forty-three (20.0%) patients were diagnosed with ano-
rectal malformation and two (0.9%) patients were diagnosed with

malrotations (see Table 3). The most common gestational age was
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term (83.2%; range 37-42 weeks), but sixteen patients were born
prematurely (16.8%; range 22-36 weeks). There were no deaths
in this subgroup of patients, however, eleven (11.6%) patients had
associated morbidities. Complications occurred in twenty (21.1%)
cases. Complications and morbidity rates were highest in patients
presenting with Hirschprung’s disease. Long term development

was not delayed in 85.3%.

Anorectal Malformation | Malrotations and Volvulus Hirschprung'’s Disease
Sex Male 20 (46.5) 1(50) 32 (64)
Female 23 (53.5) 1(50) 18 (36)
Surgery Open 38 (88.4) 2 (100) 47 (94)
Laparoscopic 4(9.3) 0 3(6)
Number 1 42 (98) 2 (100) 50 (100)
of Operations 2 35 (81) 0 42 (84)
3 3(7) 0 13 (26)
Indication for Emergency 2 (4.8) 2 (100) 1(2)
Surgery Urgent 0 0 0
Elective 40 (95.2) 0 49 (98)
Admission to Intensive Care 12 (100) 1(50) 20 (40)
ASA Status [ 5(11.9) 0 12 (24)
I 32(74.4) 0 30 (60)
11 5(11.9) 2 (100) 8 (16)
E 0 0 0
Complications 1(8.3) 0 15 (30)
Total Number of Cases 43 2 50

Table 3: Management of lower gastrointestinal surgical diseases. Numbers are expressed as n (% of diagnosis cohort).

Abbreviations: ASA; American Society of Anesthesiologists.

Thoracic

Twelve (5.5%) patients were diagnosed with congenital dia-
phragmatic hernia (CDH) and two (0.9%) patients were diag-
nosed with pulmonary sequestration (see Table 4). The most com-
mon gestational age was term (85.7%; range 37-42 weeks), but
one (7.1%) patient was born prematurely and one (7.1%) patient
was born late. There was one death in the CDH group, contribut-
ing to an 8.3% mortality rate in the CDH patients identified. Com-
plications and morbidity occurred in one patient each only. Long

term development was not delayed in 35.7%.

Tumours

Eighty (36.4%) patients were diagnosed with Wilm'’s tumour
and 16 (7.27%) patients were diagnosed with Neuroblastoma.
The most common gestational age was term (83.3%; range 37-42
weeks), but three patients were born prematurely (3.1%; range

22-36 weeks). There were no deaths in this subgroup, although

52% and 9.4% had associated morbidity and complica-
tions respectively. Long term development was not delayed in
93.8%.
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Congenital Diaphragmatic Hernia Pulmonary Sequestration

Sex Male 5(41.7) 1(50)

Female 7 (58.3) 1(50)
Surgery Open 5(41.7) 0
Laparoscopic 1(8.3) 0
Number of Operations 1 6 (50) 0
2 1(8.3) 0
3 0 0
Indication for Surgery Emergency 1(8.3) 0
Urgent 1(8.3) 0
Elective 4 (66.7) 0

Admission to Intensive Care 12 (100) 1(50)
ASA Status I 0 0

1l 1(20) 2 (100)
11 4 (80) 0
E 0 0
Complications 1(8.3) 0
Total Number of Cases 12 2

Table 4: Management of thoracic surgical diseases. Numbers are expressed as n (% of diagnosis cohort). Abbreviations: ASA; American

Society of Anesthesiologists.

Wilms Tumor (Nephroblastoma) Neuroblastoma
Sex Male 37 (46.3) 11 (68.8)
Female 43 (53.8) 5(31.3)
Surgery Open 72 (90) 12 (75)
Laparoscopic 0 0
Number of Operations 1 79 (98) 10 (62.5)
2 15 (19) 3(18.7)
3 0 0
Indication for Surgery Emergency 2 (2.6) 0
Urgent 3(3.8) 0
Elective 73 (93.6) 13 (100)
Admission to Intensive Care 9(12.2) 5(33.3)
ASA Status I 5(7) 2(13.3)
Il 47 (66.2) 4 (26.7)
I 19 (26.8) 9 (60)
E 0 0
Complications 7 (8.8) 2 (12.5)
Total Number of Cases 80 16

Table 5: Management of malignant surgical diseases. Numbers are expressed as n (% of diagnosis cohort). Abbreviations: ASA: Ameri-

can Society of Anesthesiologists.
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Discussion

The World Health Organisation (WHO) defines ‘Universal
Health Coverage’ as the necessary access to healthcare for all
individuals and communities, despite financial hardships. [9,10]
Following this, the world Health Assembly (WHA68.15) de-
scribes the lack of safe surgical care as a ‘global public health
issue’ and has recognised the importance of improved surgical
resources and accessibility as part of the Universal Health Cov-
erage. [11] Recent estimates have proposed that only 3.5% of
pediatric surgical needs are being met, which implies a huge
healthcare burden and the need for improved pediatric surgi-
cal care to increase the chance of survival in these children. [12]
Approaches like structuring training programs, centralization of
care and planning for basic surgical services may reduce this
burden and improve long-term outcomes. Our research aims to
give an estimate of the most common pediatric surgical diseases
from a single surgical centre in Saudi Arabia - of which we identi-
fied Wilm’s tumour and Hirschsprung’s disease most frequently
(36.4% and 22.7% respectively). The highest complication rate
was reported in patients with Hirschprung’s disease (30.0%). The
highest mortality rate was seen in patients with CDH (8.3%) how-
ever, there was only one death in the entire cohort. This data may
be used to support public health education for the most common
surgical presentations in children, and subsequently improve pro-
visions for these children. However, larger study sizes are needed to

corroborate these findings.

The limitations of this study are mainly related to the long-
term management because patients do not always return once
their surgical procedure is completed. Furthermore, it is difficult
to attribute data based on geographic locations where accessibil-
ity to surgical care is limited. The lack of such data has made it
difficult to define an appropriate role for pediatric surgery in
Saudi Arabia, with regards to determining the necessary scope of
services, treatment and other aids needed for the management
of such patients, as well as assessing the impact of pediatric sur-

gical diseases on, both patient and carer, well-being.

Furthermore, geographical variation in common pediatric sur-
gical conditions and may provide some hints to the etiology of sev-
eral non-transmissible diseases. [13] This is important to bear in

mind with regards to quantifying the need for pediatric

surgical specialists, resource distribution and input from
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multidisciplinary teams. The majority of patients enrolled in this

study were from the Riyadh and Al- Qassim region, with patient
numbers decreasing as the distance from hospital increased. So,
whilst thismay support the current literature, it is impor-
tant to note that these findings are likely anunderrepre-
sentation and will not closely reflect the true population of the
country. To increase the external validity of these results, larger
prospective studies are needed in order to potentially reach those
communities and patients who may not have accessible healthcare
or surgical services. Further research is needed to establish the true

epidemiological data for Saudi Arabia.

Conclusion

This study demonstrates the spectrum of surgical conditions
in children in a single tertiary hospital in Riyadh, KFMC, which
receives children from all regions of Saudi Arabia. This gives
valuable evidence regarding the outcomes of common pediatric
surgical diseases. This data may be used to support public health
education for the most common surgical presentations in chil-
dren, and subsequently improve provisions for these children, par-

ticularly those with limited access to surgical care.
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