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ABSTRACT

Background: Pediatric amputations resulting from gangrene pose a significant medical challenge, especially in
resource-limited settings. In Nigeria, traditional bone setters (TBS) often serve as the first point of contact for
musculoskeletal injuries, but their practices can lead to severe complications, including gangrene. Our hospital manages
many of such cases. This study aims to explore the epidemiology, clinical presentation, and outcomes of pediatric
patients who developed gangrene requiring amputation following TBS treatment, with the goal of informing public
health strategies and improving pediatric care quality.

Methods: The study is a retrospective study which seek to extract the data from the hospital record all the patient who
underwent amputation due to gangrene after initial TBS treatment. All the case notes were retrieved and data was
extracted and analyzed using descriptive statistics. The study adhered to ethical standards and anonymized data to
protect patient confidentiality, ensuring the study's integrity.

Results: The study involved 33 pediatric patients aged 8.3 years, with a significant gender disparity. Most patients were
from the Yoruba ethnic group and practiced Islam. 87.9% of parents had no formal education. Gangrene was most
common in the left hand, and falls were the leading cause of initial injury. The average surgery time was 81.2 minutes,
with a 13-day hospital stay. Post-operative complications occurred in 43.5% of patients, with surgical site infections
(SSI) being the most common. Only 8.7% received occupational therapy.

Conclusions: The study highlights post-operative care challenges in pediatric amputations, including high
complications and limited access to services. It suggests targeted interventions, infection control, and public health
campaigns to improve outcomes. Future research should include long-term follow-up studies.

Keywords: Pediatric amputation, Traditional bone setters, Gangrene, Amputation, Surgical site infection,
Rehabilitation

INTRODUCTION

Pediatric amputations, particularly those resulting from
gangrene, represent an unfortunate severe and complex
medical challenge. Gangrene refers to the death of body
tissue due to either a lack of blood flow or a serious
bacterial infection, poses a significant threat to children's
health, especially in resource-limited settings where access
to prompt and appropriate medical care is often restricted.
The complications arising from gangrene can be life-

threatening particularly sepsis culminating into multiple
organ dysfunction syndrome and death these often-
necessitating expedient amputation.'

In many parts of the world, including Nigeria, TBS play a
crucial role in the healthcare system, especially in rural and
underserved areas. These practitioners are often the first
point of contact for patients with musculoskeletal
injuries.* However, the practices employed by TBS can
sometimes lead to adverse outcomes, including infections
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and gangrene, due to the use of non-sterile techniques,
improper handling of injuries, and lack of adequate
medical knowledge. Despite these risks, TBS remain
popular due to cultural beliefs, accessibility, and the
perceived high cost of modern medical care.*

Our hospital serves as a critical tertiary care center,
providing advanced medical education and services,
including the management of severe complications arising
from traditional bone-setting practices. This study aims to
explore the epidemiology, clinical presentation, and
outcomes of pediatric patients who developed gangrene of
the extremities and required amputation following
treatment by TBS.

This hospital is uniquely positioned to handle the severe
complications resulting from traditional bone-setting
practices. The study leverages the hospital's extensive
clinical records to provide a comprehensive analysis of
pediatric gangrene cases that necessitated amputation.

By addressing these key objectives and background
considerations, the study aims to contribute significantly
to the body of knowledge on pediatric amputations due to
gangrene and inform better clinical and public health
practices to safeguard the well-being of children in similar
contexts.

METHODS

This study is a retrospective cohort analysis conducted
over a five-year period, from January 2018 to December
2023. The research focuses on pediatric patients who had
initial treatment by TBS, developed gangrene and
subsequently earned amputation. The study was conducted
at the university college hospital (UCH) in Nigeria, a
tertiary healthcare center.

The inclusion criteria were patients between the ages of 4
months and 16 years, who sustains perceived or real
fractures of the extremities, managed by TBS with
inappropriately applied splints or plaster of Paris cast and
subsequently  developed  gangrene  necessitating
amputation in our facility. Patients with congenital
amputations or those who developed gangrene without
prior history of splinting were excluded from the study.

Data extracted from the medical records of the patients
included demographic information; clinical information;
medical management and post-operative outcomes.

The collected data were analyzed using statistical
software. Descriptive statistics were used to summarize the
demographic, clinical, and medical management data.
Categorical variables were expressed as frequencies and
percentages, while continuous variables were presented as
means and standard deviations.

Ethical approval was obtained (UI/EC/23/0697) from the
university of Ibadan/university college hospital ethical
review committee and the ethical principles of

confidentiality, beneficence, non- maleficence and
voluntariness were ensured.

Due to the retrospective nature of the study, patient consent
was waived. However, all data were anonymized to protect
patient confidentiality. The study adhered to the principles
of the declaration of Helsinki.

RESULTS

The study included 33 pediatric patients who underwent
amputation over a five-year period, with a mean age of 8.3
years, ranging from 4 months to 16 years. 69.7% of the
case resulted following traditional bone setter intervention.
There was a significant gender disparity among the
patients, with 72.7% being male and 27.3% female.
Majority of the patients belonged to the Yoruba ethnic
group (78.8%), followed by the Hausa ethnic group
(18.2%). Islam was the predominant religion practiced by
66.7% of the patients’ parents. Most parents (87.9%) had
no formal education, highlighting a critical socio-
economic factor as shown in Table 1.

Table 1: Demographic characteristics of 5 years
peadiatric amputation, (n=33).

Variables Items N l:;)rcentage
<1 3 9.1
2-5 10 30.3
6-10 6 18.2

Age group (years) 10-14 9 273
15-18 5 15.2
70-79 4 34

Mean£SD [Range] 8.3+5.2 (0.33-16.0)

Sex Male 24 72.7
Female 9 273
Yoruba 26 78.8

Tribe Hausa 6 18.2
Igbo 1 3.0

Religion Christian 11 333
Islam 22 66.7
No formal 879
education

Level of education Primary 1 3.0

of the parents Secondary

3.0

school

Tertiary 2 6.1

Despite most patients being right-handed (95.7%), the left
hand was the most common site of gangrene (43.5%),
followed by the right leg (30.4%).

The commonest cause of injury among them was fall
(60.8%) followed by pedestrian motor vehicle road traffic
accidents (30.4%). Various types of amputations were
performed which include above elbow (21.7%), below
elbow (17.4%), above knee (21.7%), below knee (21.7%)
and Ray amputation (17.4) as shown in Figure 1.
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Figure 1: Distribution of types of amputation among
participant with gangrenous site.
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Figure 2: Site of gangrene (n=23).

Table 2: Pre operative and post operative PCV and EBL among participant with gangrenous site.

Minimum
Pre-op PCV (%) 23 18
Post op PCV (%) 17 25
EBL (ml) 17 10.0

Table 3: Use of tourniquet and anaesthesia type
among participant with gangrenous site.

Maximum

40 29.5 5.9
39 333 3.5
600.0 156.8 152.3

patients received occupational therapy, which is crucial for
rehabilitation and improving long-term outcomes.

Table 4: Transfusion of blood and blood product

| Variables N Percentage (%) | among participant with gangrenous site.
Use of tourniquet
Yes 13 56.5 : Percentage
No 10 435 Variables N (%)
Total 23 100.0 Transfusion of blood
Anaesthesia type Yes 11 47.8
Facemask 1 43 No 12 52.2
GA + ETT 21.7 Blood product
GA +ETT 13 56.5 Packed cell 7 30.4
SAB 17.4 FFP 1 4.3
Total 23 100.0 Whole blood 2 8.7
None 13 56.5
The mean pre-operative packed cell volume (PCV) was
29.5%, which increased to 33.3% post-op indicating DISCUSSION

effective management of surgical blood loss (Table 2). The
average estimated blood loss during surgery was 156.8 ml,
with mean surgery time of 81.2 minutes. The average
hospital stay was 13 days, suggesting complex cases or
potential challenges in post-operative care. General
anesthesia with endotracheal intubation was the most
common type of anesthesia used (56.5%) (Table 3).
Tourniquets were employed in 56.5% of cases, and 47.8%
of patients required blood transfusions, with packed cells
being the most used blood product (Table 4).

Only 4.3% of patients had comorbidities such as sickle cell
disease. Post-op complications experienced by 43.5% with
SSI being most common complication (39.1%) followed
by phantom limb (4.3%). Additionally, only 8.7% of

The study population, with a mean age of 8.3 years,
included patients ranging from four months to 16 years. A
notable gender imbalance was observed, with nearly three-
quarters of the patients being male. This disparity might
reflect differences in exposure to risk factors or healthcare
access between genders. Males, especially in certain
cultures, are more likely to engage in activities that
increase the risk of trauma, which may lead to
complications necessitating amputations. For instance,
boys often participate in physical activities that carry a
higher risk of injury.’

The cultural landscape was predominantly Yoruba this
may be attributed to the fact that our facility is in Ibadan,
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Oyo state-Nigeria with the natives who are mostly
Muslims. Traditional bone setting practices are deeply
rooted in the cultural beliefs of many African
communities, where traditional healers are often the first
point of contact for fractures and musculoskeletal injuries.
This preference is driven by cultural beliefs, perceived
effectiveness, and accessibility compared to modern
medical facilities.®

The study found that almost 88% of parents had no formal
education. Parental education significantly influences
healthcare decisions and the quality of post-operative care.
Lower educational levels are associated with delayed
presentation to healthcare facilities, poor adherence to
medical advice, and increased reliance on traditional
healers. Educated parents are more likely to understand the
importance of early medical intervention and follow
prescribed medical regimens.” Comprehensive educational
programs targeting parents and caregivers are necessary to
improve awareness about the dangers of traditional bone
setting and importance of timely medical care.

Despite most patients being right-handed, the left hand
was the most common site of gangrene, followed by the
right leg. This unexpected finding could be due to several
factors, including injury patterns specific to this population
or the methods used by TBS. Previous studies have
suggested that TBS often use tight bandaging techniques,
which can lead to compromised blood flow and subsequent
gangrene.® Understanding the specific practices and injury
mechanisms can help develop targeted prevention
strategies.

The management of these cases is majorly amputation,
with an average surgery time of 81 minutes. General
anaesthesia with endotracheal intubation was the preferred
method, reflecting the need for comprehensive
perioperative care in these complex cases. The use of
tourniquets and the need for blood transfusions in nearly
half the cases highlight the severity of these conditions and
the challenges faced during surgery.>'® Proper
perioperative planning and management are crucial to
handle the complexities of these surgeries and minimize
complications.'!

The post-operative phase revealed significant challenges.
The average hospital stay of 13 days suggests complicated
recoveries, and over 43% of patients experienced post-
operative complications, with SSI being the most
prevalent. High infection rates point to a critical need for
enhanced infection control measures. Implementing
stricter aseptic protocols, proper wound care, and timely
use of antibiotics can mitigate these complications.'? The
findings indicate that current infection control measures
may be inadequate, necessitating an overhaul to prevent
post-operative infections.

One of the most striking findings was the severely limited
use of occupational therapy, with only 8.7% of patients
receiving this crucial rehabilitative care. This may be

explained by the fact the service is expensive and not
readily available. Considering the socioeconomic value of
the studied populations, majority could not afford the care.
Occupational therapy is essential for improving functional
outcomes and quality of life post-amputation. It helps in
the adaptation to prosthetics, development of fine motor
skills, and psychological adjustment.'® Increasing the
utilization of occupational therapy services is vital for
comprehensive post-operative management. This requires
investment in training and resources to support these
services and ensure they are accessible to all patients who
need them.

The socio-economic factors revealed by this study,
particularly the low educational levels of parents, suggest
a need for comprehensive educational programs.
Community-based health education can play a significant
role in changing perceptions about traditional bone setting
and promoting modern medical care. Public health
campaigns can raise awareness about the risks associated
with traditional bone setting and encourage timely medical
intervention for injuries.!*

The findings from this study have several implications for
clinical practice. First, targeted interventions are needed to
reduce the incidence of gangrene, particularly among male
children. Public health campaigns and educational
programs aimed at parents and caregivers can help in this
regard.

Secondly, enhancing infection control protocols is
essential to reduce post-operative complications. This
involves strict adherence to aseptic techniques, proper
wound care, and appropriate antibiotic use.

Additionally, increasing the availability and utilization of
occupational therapy services can significantly improve
rehabilitation outcomes for pediatric amputation.
Healthcare providers should also consider the cultural
context and work with community leaders to promote
awareness about the risks associated with traditional bone
setting practices.

Future research should consider long-term follow-up
studies to assess the impact on quality of life and
functional outcomes for these young patients.
Longitudinal studies can provide valuable data on the
effectiveness of different interventions and the long-term
rehabilitation needs of pediatric amputees. Additionally,
research into the specific injury patterns and practices of
TBS can help develop targeted prevention strategies.
Understanding the long-term psychological and social
impacts of amputations on children and their families is
also crucial for developing comprehensive care plans. '

CONCLUSION
The study highlights challenges in post-operative care,

including high post-operative complications and limited
access to rehabilitative services. Socio-economic factors,
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low parental education, and early medical intervention are
highlighted. To address these, healthcare providers and
policymakers should implement targeted interventions,
enhance infection control protocols, and develop public
health campaigns. It emphasizes the significance of
cultural context in pediatric amputation cases,
emphasizing the need for community leaders to raise
awareness and initiate medical treatment. Educating
patients, implementing infection control measures, and
providing occupational therapy can all improve healthcare
outcomes.
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