
Volume 1: January 2024 

ISSN: 3006-564X

Kenya Society of Plastic and Reconstructive Surgery

of 
Plastic and 

Reconstructive Surgery

Pan Africa Journal

PAN-AFRICAN JOURNAL OF

Volume 1: August 2024ISSN: 3006-564X

KENYA SOCIETY OF PLASTIC, RECONSTRUCTIVE & AESTHETIC SURGEONS

Issue Editor 
Dr. Adegu William

Plastic
Reconstructive

Aesthetic Surgery
and



About Us

Pan African Journal of Plastic and Reconstructive and Aesthetic Surgery is a quarterly journal published by the Kenya 
Society of plastic and reconstructive surgery.

Editorial Panel

Editor–in–Chief	 F.W. Nang’ole, MBCHB, MMED, FELLOW EBOPRAS, PHD, PROFESSOR	 Kenya

Senior Editors	 S.O. KHAINGA, MBCHB, MMED, W.H.O. FELLOW, PLASTIC SURGERY, 		
	 CERT. MICROVASCULAR, SURGERY, FCS, COSESCA, PROFESSOR	 Kenya

	 K. Wanjeri, MBCHB, MMED, 	 Kenya

Members:	 S.S. Selahle, MBChB. MMed (Plast Surg), FC (Plast	 South Africa  

	 K. Segwapa, MBChB, MMed (Plast Surg)	  South Africa

	 B. Wabwire, MBChB, MMed (Plast Surg)	 Kenya

	 P. Oduor, MBChB, MMed (Plast Surg), FCS ECSA	 Kenya

	 D. Odhiambo, MBChB, MMed (Plast Surg	 Kenya

	 W. Adegu, MBChB, MMed (Plast Surg	 Kenya

Editorial Manager:  K. Khatete	 Kenya

Editorial Assistant:  K. Olive	 Kenya

Design and Layout:  EL- DADY VENTURES, Email: eldadyventures@gmail.com

ABOUT THE JOURNAL 

Sponsoring Organisation: KSPRAS 

PEER REVIEW 

All manuscripts submitted to the Journal are first scrutinized by the editorial Panel for suitability of publication 
within the scope of the journal and for manuscript preparation in line with the journal’s guidelines. Successful 
manuscripts are then sent to a minimum of two independent assessors for peer review in a blinded manner. 
Assessors reports must concur for the panel to make a decision concerning acceptance or rejection of a 
manuscript. The review process takes between three to six weeks. 

Pan African Journal of Plastic Reconstructive and Aesthetic Surgery (PAJPRAS ) is an OPEN ACCESS 
JOURNAL.

PUBLISHING SCHEDULING 

The journal publishes quarterly 

For Subscription enquiries and all other matters relating to the Journal including manuscripts, adverts booking 
and sponsorship should be addressed to: Prof Ferdinand W. Nang’ole (PhD)

Editor -in-Chief,

Pan African Journal of Plastic Surgery (PAJPRAS )

Kenya Society of Plastic and Reconstructive Surgery

P. O. Box, 19571-00202 Nairobi

Telephone number: 254 724 888 666

Email address: info@panafricanjournal.co.ke

Website: www.panafricanjournal.co.ke

Contact person and his title- Prof Nangole Editor-in-chief

Physical details: Menelik Medical Center



August 2024	 PANAFRICAN JOURNAL OF PLASTIC RECONSTRUCTIVE AND AESTHETIC SURGERY.	   iii

CONTENTS

Editorial: Letter to the editor- in- chief, Pan African Journal of Plastic Reconstructive and 
Aesthetic Surgery (PAJPRAS)

W. Adegu, J. Wanjeri, B. Wabwire,  S. Nyakiongora S. Khainga and F. Nang’ole ....................................................1

Blood group and Human Leucocyte Antigen sub-type as determinants to keloid formation and 
Recurrence in Keloid Patients

F. W. Nangole, J. Ogeng’o, G. Agak, K. Ouyang and A. Omu...................................................................................3

Healthcare Workers’ Knowledge and satisfaction regarding wound care services and practices 
in selected hospitals across Kenya

D. M. Nyairo, C. Nyabuto, K. F. Maroa and F. W Nangole.....................................................................................10

Psychosocial impact of wounds in Kenya	

W. Mwigereri, C. Odero, Mugo Peter and F. W. Nangole........................................................................................14

Wound burden in a resource constrained setting

J. Esiru, B. Wabwire, Kiriga F. Maroa and F. W. Nang’olé.......................................................................................18

Treatment outcomes of extralesional and intralesional of keloid excision followed by postexcision 
superficial radiotherapy: A comparative study

F. W. Nang’ole, K. Ouyang, O. Anzala, J. Ogeng’o and G. W Agak........................................................................22

Complex abdominal wall reconstruction using mesh and free flap: A rare case report & literature 
review	

W. Adegu, D. Nyairo, J. Ogechi, G. Musila, S. Khainga, B. Wabwire and F.W. Nang’ole......................................27

Limberg flap for forehead reconstruction: Case report	

S. Gichuru, A. Malungo and S. Khainga...................................................................................................................31



August 2024	 PANAFRICAN JOURNAL OF PLASTIC RECONSTRUCTIVE AND AESTHETIC SURGERY.	   iv	SMILE TRAIN
PROGRAMS IN AFRICA

Follow us @SmileTrainAfrica
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In Africa, Smile Train provides free 
cleft surgeries and comprehensive 
cleft care across 42, countries 
with 230 active partners and 390+ 
treatment centers. Since 2002, 
Smile Train’s local medical partners 
have provided more than 170,000 
life-changing cleft surgeries across 
the continent.

IN AFRICA
• Two-year-old Zena, from Mozambique, was our milestone 

100,000th patient in 2018.

• Our Comprehensive Cleft Care services include: 
psychosocial support, nutrition, surgery, speech therapy, 
orthodontics, ENT, and dental care.

• We elevate local medical capacity, raising the safety 
and quality of surgical and anesthesia care by offering 
curriculum-based educational scholarship programs, 
including multi-year courses in plastic surgery, pediatric 
surgery, a Post-Fellowship Cleft Certification, and the 
Anesthesia Fellowship and Pediatric Anesthesia Training 
in Africa (PATA). Our short-term courses include SAFE 
Paeds and SAFE Paeds Cleft.

• Smile Train is certified by the American Heart Association 
(AHA) as an international training center for Basic Life 
Support and Pediatric Advanced Life Support.

• Our bespoke Nursing Care Saves Lives course, launched 
in East Africa in 2012, has trained 1,000+ nurses across 
the continent and beyond.

• Other trainings we offer include: cleft palate speech 
therapy, cleft orthodontics, nutrition training (through 
a curriculum developed in collaboration with SPOON 
Foundation), the Surgical Instrument Repair Technician 
Training, and the Central Sterilization Certification (via 
the Safe Surgery Initiative).

• We offer mentorships to journalists in healthcare 
reporting, and have instituted the Cleft Awareness 
Media (CAMA) Awards.

• We leverage strategic and innovative partnerships at  
the local and international levels to anchor advocacy, 
the capacity of our partners and programs to strengthen 
surgical systems, and research infrastructure on global 
health priorities and policy.

 - Art Impact 4 Health with the World Health 
Organization (WHO), which brings art and culture to 
the medical environment and advances the UN goal 
of Universal Health Coverage.

 - Kids Operating Room (KidsOR), to supply state- 
of-the-art pediatric surgery infrastructure and 
expertise across Africa, while deploying innovative 
renewable solar surgery solutions. Together, we have 
installed 40 pediatric operating theaters in more  
than 20 countries since 2020. 

 - Lifebox, for distributing pulse oximeters and 
capnography devices. 

 - Haleon Nigeria, for activating the Cleft Helpline in 
Nigeria (toll free line +2348007645364).

 - Nigeria’s Federal Ministry of Health, for helping us 
implement a National Surgical Obstetric Anesthesia 
Nursing Plan (NSOANP) and establish the country’s 
first Cleft Registry.

 - Ghana’s Ministry of Health, for partnering with us  
to establish a first-of-its-kind Cleft Leadership  
Center in Africa.

OUR KEY EDUCATION AND TRAINING 
PARTNERS INCLUDE: 

 - College of Anaesthesiologists for East, 
Central and Southern Africa (CANECSA)

 - College of Surgeons of East, Central and 
Southern Africa (COSECSA)

 - College of Medicine  
of Southern Africa (CMSA)

 - West African College  
of Surgeons (WACS)

 - University of Nairobi
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LETTER TO THE EDITOR- IN- CHIEF, PAN AFRICAN JOURNAL OF PLASTIC 
RECONSTRUCTIVE AND AESTHETIC SURGERY (PAJPRAS )

We would like to take this opportunity to express our 
sincere congratulations on the launch of PAJPRAS 
journal. We are thrilled to hear about the maiden 
of this new scientific journal and the potential it 
offers to further research in our field of plastics, 
reconstruction and aesthetic surgery (PAJPRAS), as 
committed scholars and members of the academic 
community. We applaud you and your assemblage 
for taking on this project, and we’re excited to see 
what the PAJPRAS journal will bring to our field.

We ruminate that it’s indispensable to underscore the 
significance of ‘letter to the editor’ as a fundamental 
part of scholarly discourse as PAJPRAS journal 
sets out on its journey(1,2). ‘Letter to the editor’ 
provides a requisite platform on which readers 
can interact with published articles via asking 
questions, asserting criticisms, as well as offering 
further insights or viewpoints on the research that is 
being presented. Additionally, ‘letters to the editor’ 
emboldens critical thinking and open discussion, 
which in turn advances knowledge in the academic 
community in addition to fostering debate (3)
to elicit how well this form of communication is 
being utilized. All letters to the editor published 
in; Clinical Otolaryngology, The Laryngoscope, 
The European Archives of Otorhinolarygnology 
and The Journal of Laryngology and Otology, for 
the year 2012, were examined and the individual 
journal guidelines for submission of letters were 
noted. Seventeen different countries produced a 
total of 92 letters for the year 2012. The majority 
of letters originated from Otolaryngology/Head 
and Neck departments (78  %. It is exceedingly 
recommended that you proactively seek out and 
accept letters to the editor, as they significantly 
contribute to the scholarly conversation within 
PAJPRAS journal.

As we delight in the inauguration of the PAJPRAS 
Journal, we must also be mindful of the teething 
glitches that might crop up in the early going. 
Predatory journals are a captain threat to the integrity 
of scholarly publishing, and their proliferation is one 
such challenge(4,5). A number of unethical practices 
are frequently used by predatory journals, comprising 
the publication of meagre or plagiarized content, 
disingenuous marketing strategies, as well as lack 
of peer review. Furthermore, such journals take 
advantage of the publish-or-perish mentality that 
permeates academia and prey on researchers who 
want to publish their work fast and without adequate 
review(5,6). To safeguard the integrity of scholarly 
publishing and the credibility of our research, it is our 
prime responsibility as responsible scholars to be on 
the lookout for and steer clear of predatory journals.

Apart from journals that engage in predatory 
behavior, the phenomenon of perished articles poses 
a challenge to the academic community. The term 
“perished articles” describes works that have been 
withdrawn or amended as a result of wrongdoing, 
mistakes, or other problems that jeopardize their 
reliability or validity(7). Because they damage the 
credibility of scientific publications and the public’s 
faith in research findings, retractions and corrections 
can have detrimental effects on researchers. To stop 
the spread of outdated articles and preserve the 
credibility of academic publishing, editors, reviewers, 
and writers must all abide by strict guidelines for 
research conduct and publication ethics.

We suggest several strategies that the PAJPRAS  
Journal can put into practice to decline the impact 
of predatory journals as well as perished articles. 
To guarantee the caliber and integrity of published 
research, austere peer review procedures ought 
to be established(2,8). This includes assessing the 
work’s scientific merit, carefully vetting submitted 
manuscripts for originality, validity, ethical 
compliance as well as asking competent reviewers 
for their input. Secondly, in order to foster trust 
and accountability among scholars, open editorial 
policies and practices need be instituted. This take 
account of clearly outlining the journal’s peer review 
process, publication criteria, and conflict of interest 
policies, as well as providing guidance on identifying 
and avoiding predatory journals(6). Thirdly, it is 
imperative to carry out continuous education and 
awareness campaigns to empower scholars, writers, 
and readers to successfully negotiate the intricate 
world of scholarly publishing. This involves offering 
materials, seminars, and training courses on research 
integrity, publication ethics, and responsible research 
practices.

Finally, we would like to register that you and 
your team have our complete untiring support 
and encouragement, even as you work through 
the opportunities and difficulties that come with 
PAJPRAS Journal. Through preferment of ethical 
publishing practices, exacting adherence to academic 
standards, as well as open discourse, PAJPRAS 
Journal has the potential to emerge as a leader in 
our field. We are eager to observe how PAJPRAS 
Journal will contribute to knowledge advancement 
and intellectual dialogue in our community and 
Africa at large.

Authors: Adegu William. University of Nairobi, 
Joseph Wanjeri, University of Nairobi, Benjamin 
Wabwire, Kenyatta National Hospital, Sarah 
Nyakiongora, Kenyatta University teaching and 
Referral Hospital, Stanley Khainga University of 
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INTRODUCTION

Pathogenesis of keloid disease is still not well 
established.  Keloid occurrence has generally been 
classified as sporadic, in individuals with no known 
members of the family with keloids or familial where 
members of a given family have positive history of 
the disease. Familial keloids have been shown to 
contribute to about 50 per cent of keloids indicating 
a strong inheritance pattern (1).

A number of pedigree studies have demonstrated 
keloids to either have an autosomal dominant or 
recessive mode of inheritance (2-3). Other studies 

have suggested X linked mode of inheritance (4). 
HLA studies have demonstrated association between 
sub-types such as HLA DRB*16 and keloid formation 
(5). Majority of these studies have however been 
done in populations with low keloid prevalence with 
non in Africa, a keloid endemic zone.An association 
between ABO blood grouping and keloids have also 
been documented by a number of authors (6). 

Keloids have high recurrence rates irrespective of 
the treatment modalities provided (7-8). Whether 
patients’ genetic factors influence keloid recurrence 
has not been demonstrated.   We undertook this study 
to demonstrate any significant differences between 
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BLOOD GROUP AND HUMAN LEUCOCYTE ANTIGEN SUB-TYPE AS 
DETERMINANTS TO KELOID FORMATION AND RECURRENCE IN KELOID 

PATIENTS

F. W. NANGOLE, J. OGENG’O, G. AGAK, K. OUYANG and A. OMU

ABSTRACT

Background: The role of genetic factors in keloid is affirmed by the fact that keloids 
have been shown to occur among members of the same family. 
Objective: To determine whether there is any association between patients’ blood 
group and HLA sub-types to keloids and keloid recurrence. 
Design: A prospective longitudinal study
Setting: The Kenyatta National Hospital between August 2018 and July 2020. 
Subjects/Participants: Patients with keloids and a control of patients managed for other 
surgical conditions with no keloids. Blood was taken from each patient and analyzed 
for blood group and HLA sub-types using the sequence specific primer geno-typing. 
Data captured were summarized and analyzed using students T-test and Bonferroni 
correction. Probability values significance was at 0.05.
Results: A total of 90 patients with keloids and 59 in a control group were followed 
up in the study. The male to female ratio of the patients was 1:2. The most common 
blood group for both groups was blood group O at 51.3% and 49.2%, followed by blood 
group A and B respectively. Patients with keloids had a significantly higher   positive 
alleles of HLADQA1*01 and HLADQB1*06. There was also an association between 
blood group A and keloid recurrence. 
Conclusion: This study demonstrates that there is significant difference in some HLA 
sub-types and blood groups among patients who form keloids and non-keloid forming 
patients an indication of the possible role patient’s genetics and immune could play 
in keloid pathogenesis and severity. 

Key words: Blood group, Human Leucocyte Antigen, keloid, Recurrence



August 2024	 PANAFRICAN JOURNAL OF PLASTIC RECONSTRUCTIVE AND AESTHETIC SURGERY.	   4	

various blood groups and HLA sub-types in patients 
with keloids and those without and to determine 
whether they could influence keloid recurrence. 

MATERIALS AND METHODS

Study Design: A prospective longitudinal study

 Study Setting: The Study was carried out at the 
Kenyatta National Hospital between August 2018 
and July 2020. 

Study Subject/Participants: Patients with keloids 
attending plastic surgical clinic were systematic 
randomly sampled into the study. A control group 
of healthy patients seeking aesthetic services with 
no keloids nor family history of keloids were also 
recruited for the study. 

Data Collection and Sampling procedures: Patients 
with keloids in the study had history and physical 
examination taken. The mean surface area of keloids 
was measured by the grid iron technique.  Pain and 
pruritus scores were determined using their respective 
visual analogue scores.  Surgical excision of the 
keloids was done by a senior plastic surgeon followed 
by post excision superficial radiotherapy within 24 
hours of surgery. Peri-operative management of the 
patients was similar for all patients. Recurrence was 
determined as either keloid regrowth or worsening 
pain and or pruritus at one year of follow up. 

From each patient and the control group blood was 
taken and analyzed for blood groups and HLA sub-
types. HLA typing was done using sequence specific 
primer geno-typing (SSP). DNA extraction was done 
using Qiapen extraction kitTM. PCR master mix 
preparation was done by adding commercial kit 
from OlerrupTM. PCR master Mix was aliquoted 
into 96 well plates containing Primer Mixes. PCR 
amplification was done using QiaxelTM automated 
machine which uses a commercial cartridge. 
Interpretation was done by SSP-typing HLA allele 
software. 

Data Analysis: Data captured were summarized 
and analysed using students T-test and Bonferrini 
correction to compare means. Probability values 
significance was at 0.05.

ETHICAL CONSIDERATION

This study was approved by the local ethics 
and research committee; KNH/UON/ERC 
(P611/07/2018). Informed consent was sort from all    
patients to participate in the study.  For the minors 

informed consent was taken from the parents or 
legally acceptable representatives.   

RESULTS

 A total of 90 patients with 104 keloids and a control 
group of 59 patients were followed up during the 
study.  The male to female ratio was 1:2 with 60 
females and 30 male patients.For the control group 
the male to female ratio was 1:2 with 39 female and 
20 male patients.The age range was 15 to 65 years 
with a mean age of 29.5 and a median age of 20 -25 
years.   The age range for control patients was 15.5 to 
64 years with mean age of 29.7 years and a median age 
of 20-25 years.  There was no statistical significance 
difference between the keloids group and the control 
group (Table 1). The anatomical location of the keloids 
were as follows; ears (n=47), abdomen (n=10), cheek 
(n=15), upper limb (n=5), back (n=13), chest and neck 
(n=13) and scalp (n=1).

Table 1: Age of patients with keloids and the control 
group

Age of  
presentation 
(years)

 Keloid group Control 
group	

10-15 3 2
15-20 19 10
20-25 18 14
25-30 15 12
30-35 12 8
35-40 10 6
40-45 7 4
45-50 4 3
> 50 2 2
Total 90 59

All 90 patients and 59 controls had their blood taken 
for blood groups while 80 of the 90 patients had their 
blood taken for HLA studies. Eighteen patients of the 
80 had keloid recurrence (KR) while 62 did not have 
any form of recurrence (NKR).    

The most common blood group for patients with 
Keloids and the control  group was blood group O at 
51.3% and 49.2% (P-value 0.552),   followed by blood 
group A and B respectively. There was no statistical 
significance difference in the blood groups of patients 
who formed keloids and the control group (Table2).
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Comparison between blood groups  in patients with 
KR and NKR patients demonstrated that keloid 
patients with blood group A were more prone  to 
recurrence compared  to the other blood groups 

(p-value <0.011) while patient with  blood group B 
were least likely to have keloid recurrence (p-value 
<0.001) (Table 3).

Table 2: Blood group types for patients with keloids and those without

Blood group Total Count Keloids N = 90 Control N = 59

P-Value % %

O 75 51.3 49.2 0.552

A 45 31.3               28.8 0.480

B 23 13.7 18.6 0.175

AB 6 3.7  3.4 0.932

Table 3: Comparison of blood groups in patients with keloids recurrence (KR) and those without (NKR).

Blood group Total Count Non Recurrent N = 71 Recurrent N = 19 P-Value

 % %
O 45 50.0 55.6 0.124
A 28 29.0               38.9 0.011
B 13 17.7 0 <0.001
AB 4 3.3 5.50 0.516

 Out of   90 patients with keloids who were followed 
up in the study 80 patients had their blood analysed 
for HLA. Of the 80 patients 18 had keloid recurrence 
(KR)and 62 had no recurrence (NKR).Comparison 
of the HLA sub-types between the control group 

and patients who had keloids showed significance 
differences in the alleles of HLA DQA1*01, DQB1*05, 
DQB1*06, and DRB1*15 all in favour of patients who 
had keloids (P Value  <0.05)(Table 4). 
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Table 4: HLA sub-types comparison between patients with keloids and normal controls

Allele Keloids N = 80 Control N = 59

P-Value

Bonferroni 
correction 

P-valueAllele +ve

 (%)

Allele –ve

N (%)

Allele +ve

N (%)

Allele –ve

N (%)
DQA1*01 83.8             16.2 44.1 55.9 <0.0001 0.0004
DQA1*02 5.0 95.0 13.6 91.5 0.129
DQA1*03 8.8 91.3 13.6 86.4 0.415
DQA1*04 7.5 92.5 5.1 94.9 0.733
DQA1*05 51.3 48.7 47.5 52.5 0.732
DQA1*06 6.3 93.7 6.8 93.2 1
DQB1*01 3.8 96.2 1.7 98.3 0.637
DQB1*02 10.0 90.0 8.5 91.5 1
DQB1*03 22.5 77.5 23.7 76.3 1
DQB1*04 20.0 80.0 20.3 79.7 1
DQB1*05 55.0 45.0 30.5 69.5 0.006
DQB1*06 55 45 0 100 <0.0001
DQB1*07 1.3 98.7 0 100 1
DRB1*01 20.0 80.0 27.1 72.9 0.415
DRB1*02 2.5 97.5 5.1 94.9 0.650
DRB1*03 23.8 76.2 25.4 74.6 0.844
DRB1*04 11.3 88.7 6.8 93.2 0.557
DRB1*05 6.3 93.7 5.1 94.9 1
DRB1*06 3.8 96.2 0 100 0.086
DRB1*07 6.3 93.7 13.6 86.4 0.155
DRB1*08 7.5 92.5 6.8 93.2 1
DRB1*09 1.3 98.7 3.4 96.6 0.574
DRB1*10 2.5 97.5 0 100 0.508
DRB1*11 16.3 83.7 15.3 84.7 1
DRB1*12 3.8 96.3 3.4 96.4 1
DRB1*13 12.5 87.5 13.6 86.4 1
DRB1*14 6.3 93.7 6.8 93.2 1
DRB1*15 52.5 47.5 22. 78.0 0.004
DRB1*16 1.3               98.7 3.4 96.6 0.574

 

Bonferreni correction revealed HLA DQA1*01 and   
HLADQB1*06 to be   significantly different from 
the control. Analysis of HLA sub-types between 
patients who had keloids recurrence (KR) and those 

without (NKR), revealed DQBI*06 to be elevated in 
the keloid recurrent group. (P value <0.05) Bonferreni 
correction however revealed that the difference was 
not of statistical significance. (Table 5).
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Table5:  HLA sub-types analysis between patients with keloid recurrence (KR) and those without (NKR) revealed 
statistical significance difference with HLA allele DQB1*06

Allele

Non Recurrent Keloids 
(NKR) N = 62

 Keloid recurrent (KR)

N = 18 P-Value

Bonferroni 
correction 
P-value

Allele +ve

N (%)

Allele –ve

N (%)

Allele +ve

N (%)

Allele –ve

N (%)
DQA1*01 80.6 19.4 94.4 5.6 0.278 0.0006
DQA1*02 4.8 95.2 5.6 94.4 1
DQA1*03 11.3 88.7 0 100 0.340
DQA1*04 8.1 91.9 5.6 94.4 1
DQA1*05 48.4 51.6 61.1 38.9 0.426
DQA1*06 4.8 95.2 11.1 88.9 0.313
DQB1*01 4.8 95.2 0 100 1
DQB1*02 8.1 91.9 16.7 83.3 0.370
DQB1*03 22.6 77.4 22.2 77.8 1
DQB1*04 17.7 82.3 27.8 72.2 0.338
DQB1*05 58.1 41.9 44.4 55.6 0.421
DQB1*06          48.4 51.6 77.8 22.2 0.033
DQB1*07 0 100 5.6 94.4 0.225
DRB1*01 21.0 79.0 16.7 83.3 1
DRB1*02 1.6 98.4 5.6 94.4 0.402
DRB1*03 22.6        77.4 27.8 72.2 0.754
DRB1*04 9.7 90.3 16.7 83.3 0.413
DRB1*05 6.5 93.5 5.6 94.4 1
DRB1*06 4.8 95.2 0 100 1
DRB1*07 6.5 93.5 5.6 94.4 1
DRB1*08 6.5         93.5 11.1 88.9 0.612
DRB1*09 0 100 5.6 94.4 0.225
DRB1*10 1.6 98.4 5.6 94.4 0.402
DRB1*11 14.5 85.5 22.2 77.8 0.475
DRB1*12 4.8 95.2 0 100 1
DRB1*13 14.5 85.5 5.6 94.4 0.442
DRB1*14 6.5 93.5 5.6 94.4 1
DRB1*15 58.8 45.2 44.4 55.6 0.593
DRB1*16 1.6 98.4 0 100 1

DISCUSSION

The influence of genetic factors in keloid formation 
could be extrapolated from the facts that keloids 
seem to portray a distinct pattern of inheritance and 
a strong familial tendency (1-3). Though not unique 
to keloids, genetic factor has been shown to have 
an influence on various disease processes whether 
infective, benign or malignant in origin. Most studied 
and easily applied genetic variants have been the ABO 
and the HLA systems probably due to the fact that 
they are routinely used during blood transfusions as 
well as tissue typing and organ transplants. Our study 

noted some significant associations between these 
two genetic systems of the body and keloid patients.

The role and influence of ABO blood groups in the 
pathogenesis and outcome of keloid management 
has been established before. Ramma kishnan et al in 
India found blood group A to be significantly higher 
in patients with keloids than in the normal population 
(9).These findings were similar to those of Shaheen et 
al. in a Syrian study who found blood group A to be 
significantly more common in patients with keloids 
than in the normal cohort (6). However, Abbas Moure 
Toure in Togo, like in our study demonstrated no 
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statistical significance difference   with blood groups 
in patents with keloids and a control population of 
patients who presented with other dermatological 
conditions (10). Our study on the other hand found 
keloid patients with blood group A to be more prone to 
keloid recurrence compared to the other blood group 
with blood group B being less prone to recurrence. 

Human leucocyte Antigen (HLA), key genes 
responsible for the development of the cellular 
immune system, have been shown to play a critical 
role in not only autoimmune conditions but also in 
benign and malignant conditions. Mutations on some 
of the alleles are thought to be responsible for the 
development of a number of autoimmunedisorders 
such as celiac disease, ankylosing, spondylisthesis 
and rheumatoid arthritis (11-12). Even closer to 
keloids sclerotic skin conditions such as sarcoidosis 
and systemic sclerosis have also been shown to have 
associations with particular alleles (13).Though 
keloids disease are not classified as autoimmune 
disease several studies have shown an association 
between some alleles and the disease   bringing to the 
fore possibilities that the immune system could play a 
critical role in keloid formation.Wen-Sheng Lu found 
DQB1*0501, B*07-DRB1*15, DQB1*0503-DRB1*15 
(P<0.05) to be associated with keloid formation 
among Chinese Ham patients cohorts (14).  Another 
study by Brown et al found an association between 
HLA DRB1*15 and keloid formation in a patient 
cohort of Caucasians (15). However, in a study   in 
the Caribbean with Brown et al no association was 
demonstrated between HLA DRB*15 alleles and 
keloid patients of African descent (16). In our study 
we demonstrated HLA alleles DQA*01, DQB1*05, 
DQB1*06 and DRB1*15 to be significantly associated 
with keloid patients (P value <0.05).After Bonferroni 
corrections alleles DQA1*01 and DQB1*06 were still 
significantly associated with keloid formation. Even 
further Allele DQB1*06 were found to be significantly 
associated with keloid recurrence (P value <0.05). 
This was however found to be insignificant after 
Bonferroni correction. 

CONCLUSION

Keloid patho-physiology from our study findings 
seem to be influenced by the genetic composition of 
the patients. Patients with blood group A are more 
prone to keloid recurrence a possible indication of 
the disease severity in this group of patients.  While 
a number of HLA sub-types were identified to be 
significantly associated with keloid disease in our 
cohort, HLA DQA1*01 and DQB1*06 seem to be 
more associated with the disease.  The association 
between several type 2 alleles and keloid formation 
in our study and other studies strongly suggest an 
immunological aspect in keloid formation akin to 
auto inflammatory diseases.
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HEALTHCARE WORKERS’ KNOWLEDGE AND SATISFACTION REGARDING 
WOUND CARE SERVICES AND PRACTICES IN SELECTED HOSPITALS ACROSS 

KENYA

D. M. NYAIRO, C. NYABUTO, K. F. MAROA and F. W NANGOLE

ABSTRACT

Background: Wounds are a significant burden in Kenya, with limited knowledge 
on their prevalence and management. Timely care for acute wounds, including 
debridement and dressing, is essential, to prevent their development into chronic 
wounds. Managing chronic wounds is more expensive but follows a similar approach, 
guided by the DIME principle. 
Objective: To assess knowledge of healthcare workers engaged in wound management 
regarding various wound care options and to gauge their satisfaction levels with the 
existing wound care services offered across different facilities. 
Design: A multicenter cross-sectional survey was carried out over a period of 2 weeks.
Setting:  Selected regional hospitals in Kenya. Healthcare providers across the select 
hospitals completed a wound care study questionnaire. 
Subjects/Participants: Healthcare practitioners involved in wound care in all cadres 
from nursing students, nurses, clinical officers, medical officers, surgical residents 
and others.
Results: One hundred and twenty three (123) healthcare practitioners, mainly nurses 
(82.2%), participated. Most were aged 20-30 and 31-40 (41% and 39% respectively). 
Females represented 67% of respondents. A significant majority lacked familiarity 
with modern wound care practices like maggot therapy (88.3%) and vacuum-assisted 
closure (VAC) dressings (60.4%). Overall, high satisfaction was reported with the 
multidisciplinary team (73.8%), wound care supplies (59.4%), and preventive practices 
(62.4% for complications and 66.4% for infections).
Conclusion: Our study revealed deficiencies in wound care training, with over half 
lacking specialized training, also reflected in even more healthcare workers lacking 
knowledge on modern wound care practices. However, most practitioners display 
above-average basic understanding, which can be built on with provision of specialized 
training. 

Key words: Acute wounds, Chronic wounds, Wound care 

INTRODUCTION

Wounds impose a significant and often 
underappreciated burden to the healthcare system 
and the society as a whole (1). The wound burden 
in Kenya is heavy, and the epidemiological pattern 
points to majority of the wounds being acute, caused 

by trauma (38.6%), most of which were being managed 
as inpatients (68%) (2), which translates to a higher 
economic burden. To the individual, living with a 
wound can have a detrimental multifaceted effect 
on psychological, social, and overall well-being (3). 
In their treatment, knowledge on the prevalence, 
common types and management strategies is 
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necessary. There is however a dearth of knowledge 
on the same in our setting.

Wound care is a common procedure in Kenyan 
healthcare facilities, and timely management of 
acute wounds is crucial for proper healing. Poor 
management of acute wounds often leads to them 
becoming chronic wounds. Managing chronic 
wounds effectively is intricate, and to optimize patient 
outcomes, it’s advised that individuals engaged 
in their care possess the requisite knowledge and 
expertise.  The approach to managing chronic wounds 
is somewhat similar to that of acute wounds, with a 
focus on identifying the underlying cause in addition 
to use of advanced and modern wound care strategies. 
The DIME principle (Debridement, Infection and 
Inflammation control, Moisture balance, and Edge 
preparation) guides their management (4). 

Various factors, including healthcare workers’ 
knowledge and practices, hospital management 
systems, and patient factors like BMI, metabolic 
health, and financial situations, can influence wound 
healing(5,6). Data on these factors is limited in our 
context, but it’s crucial for policy and planning, 
given the increasing elderly population and the 
prevalence of lifestyle diseases, which suggest a 
growing healthcare burden (7). The satisfaction of 
healthcare workers on wound care is crucial as they 
are the point people managing these conditions. A 
satisfied workforce will translate in better outcomes 
for both acute and chronic wounds(7). This study 
therefore aimed to find out   knowledge on advanced 
wound care management among various healthcare 
providers. 

 
MATERIALS AND METHODS

Study Design: A multicenter, cross sectional survey 
was carried out over a period of 2 weeks.

Study Setting: Six regional referral hospitals across 
the Republic of Kenya. 

Study Subjects/Participants: A questionnaire was 
administered to healthcare practitioners involved 
in wound care in all cadres from nursing students, 
nurses, clinical officers, medical officers, surgical 
residents and others. 

Data Sampling: For each of the 7 assessment 
questions, 1 point was assigned for a correct response 
and no point for an incorrect response. The maximum 
possible score was 7 points and the minimum score 

was 0 points; the total score for each practitioner was 
expressed as a percentage. 

Data Collection: To reduce bias and inter-examiner 
variability, 2 groups of research volunteers, each 
comprising 2 medical students were sought for the 
study. Prior to data collection, they were supervised 
by an official of the Wound Care Society of Kenya; 
WCSK for a day, before commencement of the data 
collection.

Data Analysis: Data from the questionnaires was 
coded and input into SPSS (IBM version 21). Means, 
modes and medians were calculated. Student T 
test was used to analyze gender differences on the 
prevalence, types of wounds as well as management. 
Further, one way ANOVA was used to analyze 
hospital differences on the same variables. Analyzed 
data were presented in figures and tables.

ETHICAL CONSIDERATION

Ethical approval was obtained from the Kenyatta 
National Hospital /University of Nairobi Ethics and 
Research committee.  An informed consent was also 
sought from all participants. Information obtained 
from the study was treated with confidentiality and 
only for purposes related to the study.

RESULTS

A total of 123 healthcare practitioners participated, 
with the majority being nurses (82.2%) and smaller 
percentages represented by surgical residents 
(7.9%), nursing students (5%), clinical officers (5%), 
and medical officers (2%). The average age of the 
participants was 34.76, with most falling into the 
20-30 years and 31-40 years age groups (41% and 
39% respectively). Females comprised 67% of the 
respondents, and males made up 31%. 

Table 1: Demographic characteristics of practitioners

Variables Count

(n=143)

%

Cadre Nurse 83 82.2%
Resident 8 7.9%
Nursing student 5 5.0%
Clinical officer 3 3.0%
Medical officer 2 2.0%
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Age 
groups

20-30 years 41 41.0%
31-40 years 39 39.0%
41-50 years 10 10.0%
Above 50 years 9 9.0%
Below 20 years 1 1.0%

Gender Female 69 67.0%
Male 32 31.1%
Prefer not to say 2 1.9%

Practitioners had varying experiences with 
wound dressing techniques: 62.9% were skilled in 
compression dressings, but lacked experience in 
maggot therapy (88.3%) and vacuum-assisted closure 
(VAC) dressings (60.4%). Basic hygiene satisfaction 
varied: 48.6% were satisfied, 15.9% dissatisfied, and 
35.6% neutral. 

A detailed overview of specific wound care services 
provided in facilities is outlined in table 4 below.

Table 2: Knowledge of modern wound care techniques

Technique %
Maggot 
Therapy

 Has experience 11 11.7%
No experience 83 88.3%

VAC Dressing Has experience 38 39.6%
No experience 58 60.4%

Compression 
Dressings

Has experience 61 62.9%
No experience 36 37.1%

Satisfaction with wound care services provided in 
facilities

Practitioners generally expressed satisfaction with 
wound care services: 73.8% were satisfied with the 
multidisciplinary team, 59.4% with supplies, 52.5% 
with mobility aids, 62% with equipment, 73% with 
competencies, 62.4% with practices to prevent 
complications, and 66.4% with practices to prevent 
infections.

Figure 1: Practitioners’ Satisfaction with Wound Care Services

DISCUSSION

The state of wound care practices, knowledge and 
the perspectives of healthcare practitioners towards 
wound care in Kenya have largely been unstudied. 
This study was conducted to evaluate the healthcare 
practitioners’ understanding of wound care practices 
and their satisfaction with the same. A semi-systematic 
review conducted by Welsh et al 2018 looking at 
wound care evidence, knowledge and education 
amongst nurses found a clear deficit in knowledge 
in a number of areas pertaining to wound care 

(e.g. pressure ulcer grading, awareness of clinical 
guidelines/protocols, dressing selection etc.)(8). 

Similarly, a study in Lagos Nigeria by Oseni et al 
found that majority of the participants in their study 
were deficient in knowledge and practice of wound 
assessment tools and documentation (9). Our study 
demonstrated similar findings, with a majority of 
the respondents having little to no experience/ 
knowledge of some of the modern wound care 
practices such as maggot therapy (88.3%), vacuum 
assisted closure VAC (60.4%) .
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More than half of the practitioners had no specialized 
training in offering wound care beyond the training 
received in the course of the medical curriculum 
training. 

The centers selected for the study were also involved 
in training of these healthcare providers and these 
findings highlight the need to incorporate specialized 
training programs in the curriculums(10). McCluskey 
et al found that a large number of nurses rated their 
competence in relation to wound assessment on the 
lower end of the scale but they noted significant 
enhancement once they updated their knowledge(11). 
Tegegne et al  in a study in Ethiopia  found that 
knowledge and practice on wound care were 
determined by education and  training, among other 
factors(12),  these findings were also demonstrated 
by Ferreira et al in their study, citing that training was 
needed to improve of nurses’ knowledge(10)

The knowledge scores varied between cadres with 
medical officers and residents demonstrating a better 
understanding of wound care than nurses. This 
observation may be attributed to the different levels 
of training; most nurses sampled cited a diploma as 
their highest level of training while residents are at 
the post-graduate level. 

Overall, the health practitioners reported facilities 
across the country provided a favorable environment 
for provision of wound care services and practitioners 
were satisfied with the wound care services provided 
in their facilities of practice. The practitioners affirmed 
the availability of wound care supplies and appliances 
to aid in movement; their availability was satisfactory 
to aid efficient delivery of services. 

CONCLUSION

In conclusion, the study demonstrated that there 
was a knowledge gap in healthcare providers 
regarding advanced and modern wound management 
practices, which can be attributed in part to the lack 
of specialized wound care training.

However, despite the absence of specific wound care 
training, most practitioners exhibited above-average 
basic knowledge of wound care procedures, which 
could serve as a starting point for enhancing their 
wound care skills. The majority of practitioners 
expressed satisfaction with the available wound care 
services. However, this satisfaction can be further 
improved by equipping healthcare workers with the 
necessary specialized knowledge.
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PSYCHOSOCIAL IMPACT OF WOUNDS IN KENYA

W. MWIGERERI, C. ODERO, P. MUGO and F. W. NANGOLE

ABSTRACT

Background: Wounds have a psychological and social impact on patients, often affecting 
their quality of life. The psychological effects of wounds include increased levels of 
anxiety, low self-esteem, frustration, depression, fatigue, and sleep deprivation due to 
associated pain. Social well being is undermined by physical limitations that deprives 
social interactions and a negative self-image associated with wounds. Psychosocial 
stress harms the patient’s overall well being and delays wound healing. 
Objective:  The aim of this study was to determine the psychosocial impact wounds 
impose on patients in Kenya.
Design: A cross-sectional study
Setting: The study was conducted across six hospitals in Kenya over a period of two 
weeks.
Subjects/participants: The study included patients of all ages who presented to the 
hospitals with wounds, and who gave informed consent; and excluded patients who 
declined to participate or could not give informed consent. The participants completed 
a comprehensive questionnaire capturing the wound details: Focusing on Etiology, 
Duration, Wound Care Experience, and Psychosocial Implications.
Results: The study recruited 500 patients; 55.8% were male, 44% were female, and 0.2% 
preferred not to disclose their gender. The mean age of the patients was 35.0 years, 
ranging from 0 to 94 years. More than 50% of the participants expressed anxiety, fears 
related to the wound never healing, limb amputation, loss of income, and inability to 
perform daily activities. Participants reported limitations in their ability to perform 
daily activities, including nutrition (21.1%), bathing (45.6%), dressing (38.7%), and use 
of the toilet (30.8%), sleep (37.8%), and recreation (51.9%). Socially, 30.7% of participants 
experienced stigma due to wounds.  
Pain during dressing sessions was a source of stress, as 71.6% of the participants 
reported moderate to severe pain. In 71.7% of cases, no analgesia was administered 
before dressing. 
Conclusion: Wounds can have a significant impact on the overall well being of patients, 
affecting their psychological and social health. In addition to attending to the physical 
aspects of care, effective wound management should encompass strategies to address 
these psychosocial effects. This may involve providing counseling services and 
integrating supportive social networks into the patient’s care plan.

INTRODUCTION

Wounds impose a considerable physical, psychological, 
economic, and social burden on patients and society 
at large. While standard clinical care practices often 
seek to address the physical aspects of wound 
care, the psychosocial impact of wounds is often 
overlooked, to the detriment of the patient’s quality 

of life (1). McKenzie highlighted the shortcomings of 
the term “wound care” which often reduces wound 
management to a mechanical process focused on the 
defect instead of the patient (2). While both acute 
and chronic wounds impose a burden on patients, 
chronic wounds, because of prolonged duration, 
pose a heavier burden and have been the subject of 
most studies investigating the psychosocial impact of 
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wounds (1).  The psychosocial well being of individuals 
with wounds often stems from impairments in their 
physical health and sub-optimal clinical outcomes 
(3). Notably, pain associated with wounds causes 
distress while compounding psychological distress 
by causing sleep disturbance and limiting movement. 
Lack of sleep is common among patients with chronic 
wounds due to pain and anxiety; sleep deprivation, 
in turn, leads to fatigue and reduced productivity (4). 
Additionally, psychological well being is affected by 
an individual’s loss of economic independence due 
to a wound. Wounds are generally associated with 
limitations in physical activities, which often affect 
an individual’s productivity. The consequent loss of 
a source of income not only creates psychological 
distress through anxiety and depression but also 
affects their ability to access wound care services (4). 

Individuals with wounds experience social isolation. 
One of the major causes of social isolation is limitations 
in physical movement. Wound dressings and pain 
often limit an individual’s mobility, thus prohibiting 
them from attending social engagements (5). Secondly, 
wounds represent a defect in an individual and hurt 
their self-esteem. The foul odor of certain wounds 
can discourage individuals from engaging in social 
interactions. Additionally, wounds affect the social 
well being of patients by limiting their independence, 
forcing them to depend on other individuals to 
perform activities of daily living and financial support 
for those without a source of income. Increased 
dependence on others not only heightens the feelings 
of being a burden to others but also lowers their 
self-esteem, precipitates a sense of frustration, and 
increases anxiety levels (6). 

Addressing the psychological well being of patients 
is essential to wound healing. Psychological 
stress can hinder wound healing through various 
pathways. One mechanism involves the activation 
of the immune system and subsequent release of 
pro-inflammatory cytokines during the initial phases 
of wound repair (7). Additional pathways include 
sustained elevation of glucocorticoids, heightened 
catecholamine production, and reduced levels of 
oxytocin. (8). Social support is an equally important 
pillar of wound management. This premise is 
supported by evidence from a review by Parkler et al., 
where patients living alone were observed to be at a 
higher risk of developing leg ulcers (9). Furthermore, 
a group of patients who received a social model of 
care had significantly better improvement in pain 
and ulcer healing compared to patients who received 
individual care at home (9). Postulated mechanism 
by which social well-being promotes wound healing 
is by buffering against stress. Experimental animal 
studies attributed better wound healing outcomes 
among social individuals to high oxytocin levels and 
subsequent reductions in cortisol levels (10).  The 

importance of psychosocial factors in comprehensive 
wound management informed the need to study the 
psychosocial impact of wounds in the Kenyan context. 
This study on the psychosocial impact of wounds is 
part of a more extensive study on the prevalence of 
wounds and their management in Kenyan hospitals. 

MATERIALS AND METHODS

Study Design: Cross-sectional descriptive study

Study Setting: The study was conducted across six 
hospitals in Kenya.

Study Subjects/Participants: The study participants 
included patients with wounds in outpatient and 
outpatient settings. 

Sampling procedure: Purposive sampling was used, 
and all patients who presented to the hospital with a 
wound were included irrespective of gender or age.

SELECTION CRITERIA

Inclusion Criteria

All patients, irrespective of age or gender, who gave 
consent to participate were included in the study.

Exclusion Criteria

Patients who declined to participate in the study or 
could not provide consent were excluded.

Data Collection: Data was gathered using 
questionnaires.

Data Analysis: Data was entered into and analyzed 
using Statistical Package for Social Sciences (SPSS Version 
25, IBM, US). 

Ethical Consideration 

Ethical approval was granted the Kenyatta National 
Hospital /University of Nairobi Ethics and Standards 
Committee. Prior to data collection, approval was 
received from the respective hospital administration. 
A written informed consent was signed by all 
participants. Information obtained from the study 
was treated with confidentiality and used only for 
purposes related to the study.

RESULTS

Demographics

The study was conducted across six hospitals in 
Kenya. 500 patients were evaluated; 55.8% were 
male, 44% were female, and 0.2% preferred not to 
disclose their gender.

The mean age of the patients was 35.0 years, with 
a range from 0 to 94 years. The age categories were 
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≤5 years (8.5%), 6 to 18 years (9.3%), 19 to 60 years 
(72.1%), and above 60 years (10%). The majority 
of patients were inpatients (68%), while 32% were 
outpatient clinic attendees.

Fears about the wound 

The data revealed that a significant percentage of 
patients had concerns and fears regarding their 
wounds. Approximately 57.5% of patients expressed 
fear that their wounds may never heal, while 43.4% 
were concerned about their inability to perform 
daily duties due to the wound. In addition, 52.4% of 
patients expressed fears of losing their job or income 
as a result of the wound, and 69.5% had concerns 
about the possibility of amputation. 

Social and Lifestyle Effects

Socially, stigma was reported by 30.7% of patients, 
indicating that they felt stigmatized due to their 
wounds. 

A variable number of participants reported limitations 
in their ability to perform daily activities, including 
nutrition (21.1%), bathing (45.6%), dressing (38.7%), 
and use of the toilet (30.8%), sleep (37.8%), and 
recreation (51.9%).

Wound Pain

Wound pain was assessed in three categories: dressing 
pain, interval pain, and background pain. The results 
are summarized in Table 1 below.

Table 1: Pain Severity 

Count   %
Dressing Pain Milds 140 28.5%

Moderate 212 43.1%
Severe 140 28.5%

Interval Pain Mild 274 55.6%
Moderate 142 28.8%
Severe 77 15.6%

Background 
Pain

Mild 300 60.9%
Moderate 133 27.0%
Severe 60 12.2%

Among the patients, 43.9% reported receiving regular 
or ongoing analgesia for pain management, while 
56.1% did not receive such treatment. In terms of 
pre-dressing analgesia, 28.3% of patients received it 
specifically before wound dressing, while the majority 
(71.7%) did not receive pre-dressing analgesia. These 
findings indicate that a significant portion of patients 
were not receiving regular or ongoing analgesia, and 
a substantial number did not receive pre-dressing 
analgesia specifically.

DISCUSSION

The study affirmed that wounds hurt the patients’ 
psychosocial well-being. Psychologically, patients 
admitted to anxiety regarding their prognosis and 
the impact of the wounds on their lives. The study 
participants acknowledged experiencing pain, which 
was often undertreated, and their ability to perform 
activities of daily living was limited. Socially, some 
participants were stigmatized on account of having 
wounds, while others did not. More than half of 
the study participants experienced anxiety over 
the impact of their wounds on their daily lives. In 
particular, they worried about their prognosis, the 
possibility of the wounds never healing or limb 
amputation, as well as the impact the wounds would 
have on their independence, such as their ability 
to perform daily duties and maintain a source of 
income. The findings are comparable to observations 
made by Olsson & Friman; their review of nursing 
documentation revealed that patients were anxious 
over the possibility of limb amputation or wounds 
never healing (11). To varying degrees, the study 
participants acknowledged that wounds limit their 
ability to perform daily activities such as nutrition, 
recreation, and personal hygiene practices such as 
bathing and using a toilet. Similar observations were 
made by Ebbeskog and Ekman, who attributed the 
limitations to the exacerbation of pain. Furthermore, 
the need to keep wound dressings clean and dry 
and protect the wound from damage limits the ease 
of performing daily activities (12). Pain was a cause 
of concern to the psychosocial well-being of this 
study’s participants. While more than half of the 
participants reported experiencing moderate to severe 
interval pain and dressing pain, no form of analgesia 
was administered in more than 50% of cases before 
dressing sessions or as an ongoing form. Overall, 
pain management was inadequate and may have 
contributed to psychological distress. In a study that 
involved patients with chronic wounds, Upton et al. 
observed that acute pain during dressing sessions 
contributed to a state of chronic stress that delayed 
wound healing (13)with a mean age of 71.7 ± 14.6 
years. The sample included 18 male (42%. Although 
pain is a common feature of wounds, adequate 
management is essential for psychological well-being 
to alleviate stress and anxiety and for timely wound 
healing.

CONCLUSION

Wounds hurt the psychosocial well-being of patients. 
In addition to addressing the patient’s physical needs, 
comprehensive wound care should acknowledge 
the psychosocial consequences of wounds and 
address them. Wound care providers should offer 
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patient education and counseling to alleviate anxiety. 
Furthermore, comprehensive assessment and 
management of pain should be practiced to further 
minimize stress. The social well-being of wound 
patients should be promoted through measures such 
as integrating family members into the wound care 
process. 
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ABSTRACT

Background: Wounds pose a significant yet often underappreciated burden to an 
individual, the healthcare system and society. There is dearth of data on wound disease 
burden in many resources constrained countries which greatly impact management 
strategy. 
Objective: To assess clinical presentation, wound characteristics and wound disease 
burden in Kenya.
Design: A multi-center cross-sectional study 
Setting: Eight selected hospital each in one county per province in Kenya selected by 
convenient sampling and purposive sampling for respondents. 
Subjects/Participants: Patient history and physical examination was recorded by pre-
trained wound assessment health provider for those who presented with wounds and 
questionnaires for patients and healthcare professionals to assess cause, types, wound 
profile and age of patients. 
Results: Trauma was the leading cause of wounds contributing to 55 % of wounds with 
post-surgical wound sepsis up to 10 %. The Mean age of presentation was 35 years. 
The most common site of wounds were   the lower limbs. The majority of wounds 
presented with features of inflammation. 
Conclusion: Trauma is a leading cause of wounds in our environment with the majority 
progressing to chronic wounds probably as a consequence of improper management. 
We recommend multi-sectorial interventions to reduce trauma injuries and to train 
wound care professionals.

Key Words: Wounds, epidemiology, Constrained, Chronic

INTRODUCTION

A wound is defined as a breach in the epithelium 
or integrity of tissue causing loss of the protective 
lining, thus predisposing to infection. Wounds pose 
a significant, yet underappreciated burden to an 
individual, healthcare system and the society at 
large. Knowledge on wound prevalence, common 
wounds and patient characteristics is vital in setting 
up strategies for management in healthcare systems.

Traditionally, wounds have been classified as acute 
or chronic. Acute wounds being either traumatic or 
surgical and can further be classified as either tidy or 
untidy or as lacerations, puncture wounds, abrasions, 
bruises or contusions (1). Surgical wounds on the other 
hand are those resulting from surgical intervention in 

management of surgical conditions. They are further 
classified as clean, clean contaminated, contaminated 
and dirty (2, 3). Chronic wound defined as that has 
failed to proceed through an orderly and timely 
reparative process to produce anatomic and functional 
integrity within a period of three  months or that 
has proceeded through the repair process without 
establishing a sustained, anatomic and functional 
result, a wound that has failed to reduce in size by 
30 to 40% in a month is likely to be chronic (4, 5). 
The common types of chronic wounds traditionally 
include diabetic wounds, vascular ulcers, pressure 
ulcers as well as malignant wounds and sickle cell 
ulcers.

In the developed world, chronic wounds are mostly 
due to traditional causes and are mainly seen in 



August 2024	 PANAFRICAN JOURNAL OF PLASTIC RECONSTRUCTIVE AND AESTHETIC SURGERY.	   19

the elderly population. In the United States for 
example, 3% of the population over 65 years of age 
have chronic wounds and overall, 2% of the total 
population are estimated to be affected by chronic 
wounds (1). A 2016 report from Wales estimated a 
6% prevalence of chronic wounds (1). There is no 
prevalence study in Kenya and still very few in the 
sub-Saharan Africa. Studies done in South Africa 
and Nigeria have shown wounds to constitute to 
up to 30-42% of hospital admissions every year (7, 
8). Our preliminary literature search suggests no 
reliable estimates at present on the total prevalence 
and categories of   in our setting. There is also a lack 
of knowledge on wound disease spectrum as well as 
management strategies.

 Knowledge about prevalence and incidence of chronic 
wounds in relation to population characteristics is 
important for informing healthcare planning and 
resource allocation (9).

MATERIALS AND METHODS

Study Design: This was a descriptive cross-sectional 
multi-center study.  

Study Setting: The research was conducted in a total 
of eight hospitals with at least one hospital in each 
of the former provinces of Kenya. 

Sampling Procedure: In each hospital, purposive 
sampling was used and all patients with a wound, 
who gave consent were recruited. 

Data Collection: Data on the number of patients 
with wounds visiting the hospital was taken over 
24 hours to get the point prevalence. History and 
physical examination was conducted on each patient 
recruited and further information gathered from the 
health care providers. Information    captured included 
wound aetiology, duration, anatomical location and 
clinical characteristics.: Excluded from the study were 
patients   in critical conditions. 

Data Analysis: Data was coded and entered into 
SPSS (IBM version 21). Means, modes and medians 
were analyzed   using Student T test.

Ethical Consideration

Ethical approval was received from Kenyatta National 
Hospital/ University of Nairobi ethics and review 
board.

RESULTS

The majority of patients were in an inpatient setting (68%), 
while 32% were reviewed in outpatients. 55.8% of the 
patients were male, 44% female and 0.2% preferred not 
to disclose their gender.

The age range was between 0 to 90 years with a mean of 
35.0 years. Most patients, (72.1%) were between 19 to 60 

years, those below the age of 5 years (8.5%), 6 to 18 years 
(9.3%) and above 60 years (10%).  

About one third of patients had co-morbidities, hypertension 
(12.2%), diabetes mellitus (10.4%), HIV (3.3%) and cancer 
(6.1%) as the most common co-morbidities. Trauma was a 
major contributor to wound disease, responsible for 54.8%, 
of which 16.2% was due to burns trauma and 9.8% due to 
post-surgical wound sepsis.

The most affected sites were the lower limbs (63%), (Figure 
1, 2). Other frequently reported wound sites included the 
upper limbs (12.3%), abdomen (9.1%), face (7.7%), chest 
(4.9%) and other parts.

Wounds dimensions assessed in terms of length, width, and 
depth showed great variation, with majority of the wounds 
on the lower limbs having a length of 1-10 cm (70.9%) 
and a width of 1-10 cm (87.4%) (Figure 1). In terms of 
depth, the most common category was 1-5 cm (59.6%), 
followed by depth of less than 1 cm (35.0%).

In our assessment of wounds, we also found 62.5% were 
clean, as per the CDC classification.

A sizable portion of 22.7% were categorized as dirty, 
indicating presence of debris or other contaminants, while 
a smaller percentage (7.1%) were found to be smelly, 
suggesting potential presence of infection.

Our analysis of tissue types found in the wound bed as 
well as type of exudate in the wounds, revealed results 
summarized in (Table 1)

Table 1: Tissue types.

Tissue Type Proportion (%)
Granulation (red color) 42.1
Slough (Yellow-Green) 24.6
Epithelializing (pink color) 15.2
Necrotic (black) 9.6
Hyper granulation 5.3

Table 1-1: Common tissue types proportions, the most 
common tissue type represented was granulation 
tissue, 42% and the least was hype granulation, 5.3%

Table 2: Exudate types

Exudate Type Proportion (%)
Non-exudative (Dry) 59.7
Purulent (green, brown or 
yellow)

38.9

Hemoserous (Red or straw 
color)

31.3

Serous (Straw colored) 23.1
Serosanguinous 6.7

Table 2: Showing exudate types, most wounds were 
non-exudating (59.7%), the rest had variable nature 
of exudate, most of which were purulent, 38.9%
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ASSESSMENT FOR SIGNS OF 
INFLAMMATION

Analysis of wounds for signs of inflammation showed 
that 57% of all wounds had features of inflammation, 
(Table 2); tenderness being the most common feature, 
The remaining 43% of wounds did not show any 
sign of inflammation. A considerable number, 14.4% 
of wounds were identified as infected, indicated by 
the presence of microbial colonization, additionally, 
a subset of wounds was described as non-healing 
wounds (5.3%).

Table 3: Signs of Inflammation

Sign of inflammation Proportion (%)
Tenderness 35.2
Edema 26.8
Purulent exudate 25.7
Foul smell 25.4
Erythema 18.3
Biofilm 14.8
Local warmth 12.0
Friable granulation tissue 10.2

Table 3: Distribution of features suggestive of 
inflammation, the common reported sign of 
inflammation was tenderness, 35.2%, Edema was seen 
in 26.8%, and the least reported sign of inflammation 
was friability of granulation tissue.

Assessment of wound edges and the peri-wound skin 
also revealed findings as seen in Table 3

Table 4: Wound edges and Peri Wound Skin:

WOUND EDGES PROPORTION (%)
Contracted 40.4
Sloping 31.3	
Everted 11.0
Punched out 7.5
Undermined 6.2
Rolled 3.7
PERI-WOUND 
CHARACTERISTICS
Intact – healthy 47.3
Edematous 16.3
Erythematous 11.4
Dry/Scaly 11.0
Fragile 5.3
Macerated 5.3
Excoriated 2.9

DISCUSSION

Estimates from various sources demonstrate that the 
magnitude of wounds as a healthcare problem has 
considerably increased. The consequence of chronic 
wounds to the healthcare system due to increasing 
prevalence and cost implication is significant. In 
developed countries, common types of wounds 
include pressure ulcers, diabetic foot ulcers, venous 
leg ulcers, and ischemic wounds which are the 
traditional cause of chronic wounds. In the United 
States for example, it is estimated that 6.5 million 
people are managed with chronic wounds (10). 
In the United Kingdom it is estimated that about 
700,000 patients present with chronic leg ulcers 
(11). The spectrum of wounds in many developing 
countries remains unknown. In Kenya, Nang’ole et al 
demonstrated pressure ulcer prevalence in patients 
admitted at KNH to be about 11% (12).

In this cross-sectional study, trauma stands the 
most common cause of wounds at 54.8%, a similar 
trend as that observed by Toppino et al (13) in Cote 
d’Ivoire, with mechanical trauma contributing 85.3% 
with burns 2.9%. The contribution of the traditional 
causes of chronic wounds to the wound burden in our 
setting is considerably low, with majority of chronic 
wounds seen in our setting being a consequence of 
progression of acute traumatic wounds to chronic 
wounds, likely as a sequel of poor intervention leading 
to wound infection.

This fact underscores the importance of appropriate 
management of acute wounds to avert the progression 
to chronic wounds, it further illuminates the 
deficiencies in wound care experience, practices and 
wound care materials experienced in most resource 
constrained settings.

We reviewed a large number of acute wounds, 62.5% 
of which fit the CDC classification as clean wounds. 
This finding would suggest easy progression of most 
of these wounds to healing, which is not necessarily 
the trend observed. A number of these clean wounds 
when poorly managed tend to run a chronic course.

The main stay of management of acute wounds is 
appropriate surgical toilet. When delayed or done 
inappropriately. persistence of necrotic tissue, could 
account for the high infection and inflammation 
rates encountered  in our settings. Compounded 
with poor and limited options of dressing materials 
and wound care practices, this could explain why 
more than half; (57%) of the wounds exhibit features 
of inflammation, with purulent exudate . All these 
are pointers of local wound infection. Chronic 
inflammation plays a pivotal role in transition of acute 
wounds to chronic wounds, a common finding we 
encountered, and which underscores the benefits of 
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appropriate care of acute wounds to curtail transition 
to chronicity. One third of wounds reviewed had 
wound edge characteristics, unfavorable for healing 
and suggestive of infection.

In the same vein, our assessment of peri wound 
skin revealed some unfavorable changes  including 
peri-wound edema, scaling, excoriation, maceration, 
erythema and fragility in more than half of the 
wounds.

Age stratification in most studies reported rather 
similar mean/median ages of patients with wounds 
(70–80 years), except for one study from Egypt on 
prevalence of diabetic foot ulcers that reported a mean 
age of 50 years (14). Our findings, on the contrary 
reveal that 72.1% of patients with wounds were 
younger, between 19 and 60 years of age with the 
mean age of 35years, signifying a great age difference 
with the United states where Chronic wounds are the 
common type and mostly seen in elderly population 
with 3% of the population above 65 years having open 
wounds(3)the continued threat of diabetes and obesity 
worldwide, and the persistent problem of infection, it 
is expected that chronic wounds will continue to be 
a substantial clinical, social, and economic challenge. 
In 2020, the coronavirus disease (COVID.

CONCLUSION

With most wounds being attributed to trauma 
the significant incidence of chronic wounds in 
our setting, with relatively low contribution from 
traditional causes of chronic wounds (i.e. Diabetic 
foot ulcers, Vascular and pressure ulcers), suggests 
mostly progression of acute to chronic wounds in 
most resource constrained settings. This is a different 
spectrum from that observed in the developed world. 
We recommend specialized training in wound care 
to build competent wound care knowledge base 
and multi-sectorial intervention to reduce trauma 
related causes including burns. With common 
site of wounds being the lower limbs, this finding 
highlights the importance of targeted wound care and 
prevention strategies, particularly for lower limbs, to 
address specific challenges associated with wound 
management. We recommend further research to 
assess hindrances to early surgical wound coverage 
in resource constrained settings.
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TREATMENT OUTCOMES OF EXTRALESIONAL AND INTRALESIONAL 

OF KELOID EXCISION FOLLOWED BY POSTEXCISION SUPERFICIAL 
RADIOTHERAPY: A COMPARATIVE STUDY

F. W. NANG’OLE, K. OUYANG, O. ANZALA, J. OGENG’O and G. W AGAK

ABSTRACT

Background: Keloids are dermato-fibroproliferative skin disorders that extend beyond 
the original wound and are often characterized by benign overgrowth in response to 
skin injury. Surgical management of keloids has been performed by either intralesional 
or extralesional excision. There has been no consensus regarding the optimal treatment 
for reducing recurrence and complications. 
Objective: To determine the outcome of keloids managed with intralesional or 
extralesional excision followed by post-excision superficial radiotherapy.
Design: This was a comparative study
Setting: Department of Surgery, Kenyatta National Hospital, University of Nairobi, 
Kenya.
Subjects/Participants: Patients with keloids managed in the Department of Surgery, 
Kenyatta National Hospital, from April 2018 to April 2020.
Results: A total of 90 patients with 104 keloids were managed during a two-year 
prospective study, with 56 keloids operated on in the intralesional group (IL) and 58 
keloids operated on in the extra-lesional (EL) group. The post-surgery pruritus score 
after one year of follow-up was 1.98 in the IL group and 1.86 in the EL group. The 
recurrence rate was 21% in the IL group and 18.9% in the EL group. Overall, patient 
satisfaction was high.
Conclusion: There was no difference in the outcome of keloid excision between the two 
treatment modalities. We concluded that both modalities can be utilized in managing 
keloids. Further research should be done to compare both treatment methods with 
other adjunct therapies, such as steroids and cytotoxic agents.

Key words: Keloids excision intralesional extralesional recurrence

INTRODUCTION

Keloids are dermato-fibroproliferative skin disorders 
characterized by excessive deposition of collagen in 
the dermal layer of the skin, most commonly found 
on the head, neck, upper back and chest areas of the 
body (1-4). They are more common in dark skinned 
individuals although recent studies have also shown 
them to occur in albinos with the same prevalence as 
non-albino populations (2, 5-7).

Keloid management has been performed by a 
multimodal approach with both surgical and 
nonsurgical treatment options. All options have, 
however, been associated with high recurrence 
rates often reaching 50 percent (1-5). Most studies 
performed on the surgical approaches to keloid 
management as a determinant of recurrence have 
either been retrospective or laboratory-based with 
few prospective studies (9-11). Despite the fact that 
the main symptoms for keloid presentation are pain, 
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pruritus and disfigurement, most of these studies 
have only focused on recurrence in terms of keloid 
regrowth with no emphasis on pain and pruritus, 
which are also of concern to patients.

Keloids can be surgically excised in an extralesional 
(EL) or intralesional (IL) manner (Figure 1, 2). 
However, EL excisions can cause trauma to the 
normal skin and may lead to an increased likelihood 
of recurrence and stimulation of new keloid 
formation (12). In practice, however, situations may 
be encountered where either surgical option may be 
required, such as treating keloids in an esthetically 
demanding location of the face, which may require 
extralesional excision for better cosmetic outcome. 
On the other hand, treating extensive keloids may 
be impractical for closing the wound primarily if 
extralesional excision is performed; thus, intralesional 
excision may enable one to use part of the remaining 
keloidal skin to close the defect. Whether either of 
these factors could influence recurrence is not known.

We undertook this study to determine the treatment 
outcomes of patients managed with both IL and EL 
modalities in our unit at Kenyatta National Hospital, 
a tertiary teaching and referral facility in Kenya.

MATERIALS AND METHODS

Study design: This study was a prospective 
longitudinal comparative study

Study Setting: Department of Surgery, Kenyatta 
National Hospital, from April 2018 to April 2020.

Study Subjects/Participants: Patients with keloids 
amenable to surgery who met the inclusion criteria.

Sampling Procedure: Patients were systematically 
randomly sampled into two groups: group 1 patients 
were managed by intralesional surgical excision 
(IL group) with excision margins of at least three 
millimeters (mm) from the edges of the keloid, and 
group 2 were managed by extralesional excision with 
an excision margin of at least 3 mm in the surrounding 
normal tissue (EL group) (figures 1-5).

SELECTION CRITERIA

Inclusion criteria: Patients of more than 18 years of 
age with keloids amenable to surgical excision and 
primary closure of the wounds.  

Exclusion Criteria: Patients less than 18 years of age, 
those who had infected keloids or those who had 
undergone a prior surgery with recurrence. 

Surgery was performed by the same surgical team 
for all patients. The local anesthetic used was 
2% lidocaine with a 1:1000 adrenaline solution. 

Electrical cautery was utilized to control bleeding, 
and wounds were closed in two layers with 3/0 
polyglycolic sutures for dermal closing and 3/0 nylon 
sutures for transcutaneous stitching for all patients. 
The prophylactic antibiotic given was cefuroxime 
at the start of the surgery. Postoperative pain 
management for all patients involved a combination 
of acetaminophen and diclofenac for one week. Prior 
to surgical excision, pain and pruritus scores were 
determined using a visual analog scoring system. This 
was repeated during periodical follow-up, assessed at 
each appointment held three, six and twelve months 
postsurgery. After surgical excision, all patients had 
one session of 15 gray (Gy) superficial radiotherapy 
within 24 hours of surgery, and the excised keloid 
tissue was retrieved for histology to confirm whether 
the margins were involved. Independent variables in 
the study were patient age, anatomical location of the 
keloids, and surface area of the keloids. Dependent 
variables were postoperative complications, 
postsurgical pain, pruritus and keloid recurrence 
after one year of surgery. Recurrence was defined as 
keloid regrowth beyond the margins of the scar or 
pain and/or pruritus that exceeded the pre-surgical 
status that required further medical intervention in 
the course of follow-up. Postoperative follow-up 
occurred one week, one month, three months, six 
months and one year postsurgery. All data captured 
were analyzed using SPSS computer software version 
2010 and compared using Student’s t-test and the 
Chi-square test for variations.

RESULTS

A total of 96 patients with 112 keloids were enrolled 
in the study. Six patients with eight keloids did not 
complete their participation in the study, leaving a 
total of 90 patients with 104 keloids giving an average 
of 1.16 keloids per patient Of the 90 patients, 45 with 
56 keloids were in the IL group, and the remaining 45 
had 58 keloids and were designated to the EL group. 
The mean age for the IL and EL groups was 28.6 and 
27.5 years, respectively (p-value 0.853). The male: 
female ratios were 1:2 for the IL group and 1:2.5 for 
the EL group. (The difference was not statistically 
significant; p-value 0.723). The anatomical locations of 
the keloids were the ears (42.8% IL, 39.6% EL), cheek 
(16% IL, 15.5% EL), abdomen (10.7% IL, 13.7% EL) 
and chest (12.5% IL 13.7% EL) Pearson correlation to 
determine the relationship between anatomic location 
and Intralesional Vs Extralesional showed a strong 
positive relation of, r = 0.9793. 

The differences in the proportions of keloid locations 
between groups were not statistically significant. 
The surface areas of the keloids excised in the two 
groups were 8.95 cm2 (IL) and 9.35 cm2 (EL), and the 
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difference was not statistically significant (p-value 
0.909). The preoperative pain score for the IL group 
was 2.47 compared to 2.14 for the EL group (p-value 
0.925), while the preoperative pruritus score for the 
IL group was 4.25 compared to 4.75 for the EL group 
(p-value 0.887). Pearson correlation to determine 
the relationship between the above parameters in 
both groups showed a strong positive relations of r 
= 0.9998 Complications encountered in the IL group 
were wound dehiscence for 2 keloids. 

Figure 1: Extra-lesional keloid excision, with incision 
line marking in approximately 3 mm of normal, non-

keloid-tissue.

Figure 2: Intra-lesional keloid excision, with an incision 
line marking in at least 3mm of keloid-tissue.

 While IL excisions of the keloid leaves a rim of keloid 
tissue behind that may sacrifice esthetic quality, EL 
excisions results in complete excision of the keloid 
tissues, leaving a wound that is fully devoid of 
keloid and thereby produces better esthetic results. 
(Figure 3, 4).

Figure 3: Anatomical locations of the keloids. There was 
no significant difference between the two groups for any 

anatomical site.

Figure 4: Summary of the pain score. The extra-lesional 
group had a higher pain score 3, 6 and 12 months post-
surgery than the intra-lesional group, but the difference 
in the mean pain score was not statistically significant 

(P > 0.05).

Figure 5: Pruritus score in both groups 

These keloids were managed conservatively and 
had healed by the one-month follow-up. In the EL 
group, one keloid had wound dehiscence, and two 
had postsurgical wound sepsis. All healed fully by the 
second month of follow-up. There were no statistically 
significant differences in the complication rates of 
the two groups. Postoperative pain scores after 3, 
6 and 12 months of follow-up were 1.52, 1.40 and 
1.129 for the IL-group and 3.20, 2.9 and 2.8 for the 
EL-group, respectively. The postoperative pruritus 
scores after 3, 6 and 12 months of follow-up were 
2.12, 2.10 and 1.98 for the IL-group and 1.30, 1, 20 
and 0.86 for the EL-group, respectively. There was no 
significant difference between the IL and EL groups 
in terms of the pain and pruritus scores during the 
postoperative follow-up. Keloid recurrence after 12 
months of follow-up was 12 keloids IL and 11 keloids 
EL group respectively. There was no statistically 
significant difference in the recurrence rate between 
the two groups.

DISCUSSION

Surgical management is one of the mainstays in the 
treatment of keloids. This modality of treatment 
has been associated with high recurrence rates, 
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especially when carried out as a monotherapy 
(1). It is recommended that surgery should be 
performed in combination with other modalities to 
reduce the recurrence rate (1, 4, 5). The excision can 
either be intralesional or extralesional. Although 
both modalities have been in practice for many 
years, controversy remains regarding whether they 
influence keloid recurrence and complications. The 
reasons why this has not been resolved could include 
the fact that keloid pathophysiology is still poorly 
understood; for example, it is not clear whether 
keloids are inflammatory or proliferative disorders 
(6). Another reason is the lack of well-executed 
level 1 or 2 studies comparing the two modalities of 
treatment. The majority of studies cited have either 
been case series or retrospective studies that have 
inherent weaknesses in addressing the merits and 
demerits of the various surgical options (9-11). Our 
study provides level 2 evidence in the management 
of keloids with either modality of treatment.

Proponents of intralesional excisions argue that 
keloid disease is stimulated by trauma to normal skin. 
Therefore, excising keloids out of their margins may 
stimulate normal skin into keloid formation, resulting 
in higher recurrence rates (12). The argument is 
supported by the fact that patients with keloids tend 
to form them anywhere on the body once stimulated 
by any form of trauma. They further argue that the 
histologically active part of the keloid is the central 
core, and removing it leaves a relatively inactive 
peripheral zone, reducing the chances of further 
keloid overgrowth (12). However, available evidence 
suggests otherwise. Syed F et al demonstrated that 
fibroblasts from the growing margins of keloids 
produced more collagen than fibroblasts from 
intralesional or extralesional sites (13). Luo et al in 
an in vitro study found that fibroblasts from different 
parts of keloids demonstrated similar doubling times 
and did not show central fibroblasts to be more active 
than those from other sites (14).

Extralesional excision of keloids is based on the 
assumption that keloids should be treated as a form 
of ‘neoplasm’ and should thus be managed with wide 
local excision based on the oncological principles 
of neoplasm management. The assumption in this 
school of thought is that keloid-forming tissue have 
a proliferating disease core, as suggested by Chong 
y et al. that transforms into the keloid and must thus 
be fully removed (15). This raises the fundamental 
question of whether keloid formation is an excessive 
reaction to body injury or a case of abnormal fibroblast 
proliferation. In vitro studies have demonstrated that 
normal fibroblasts may be stimulated into keloid 
formation by cytokines from keloid fibroblasts, 
putting doubt to the proliferating disease core concept 
(16). Clinical experience has also shown that keloid-
forming patients have a tendency to form keloids 

virtually anywhere on the body after any form of 
trauma, suggesting that keloid disease is not a local 
but a regional or `systemic disease’.

Our study compared two subset populations with 
keloids with the same patient characteristics. The 
mean age, anatomical location, keloid surface area 
and clinical factors, such as pruritus and pain, were 
virtually similar in the two groups. All patients 
were operated on with the same surgical team using 
similar sutures. The wounds were all dressed with 
the same dressing materials, and postoperative 
pain management was similar in both groups. 
Postsurgery, all patients were subjected to the same 
dose of radiotherapy within 24 hours of surgery. 
Postoperative follow-up for the patients was also 
similar. The complication rates in the two groups 
were virtually the same. Although the pruritus score 
was higher in the IL group than in the EL group, the 
difference was not statistically significant. The pain 
score, though higher in the EL group, was also not 
significantly different from that of the IL group. The 
recurrence rate was slightly higher in the IL group 
than in the EL group. The recurrence in the IL group 
at 3, 6 and 12 months was 9, 11 and 12 respectively. 
For the EL group was 8, 10 and 11 at 3, 6 and 12 
months respectively. However, the difference was 
not statistically significant.

The above findings suggest that the outcome of 
keloid management between the two modalities 
of management after one year of follow-up with 
postexcision superficial radiotherapy was virtually 
the same. Our finding differs from some previous 
studies that concluded that incomplete excision of 
keloid lesions is associated with higher recurrence 
rates than complete keloid excisions (15,17). Tan et 
al. found that keloids in patients who underwent 
incomplete excision had higher recurrence rates than 
those with completely excised margins (17). Their 
study was based on archived keloid specimens with 
clinical data captured retrospectively from records. 
The role of postsurgical adjuvant therapies and 
whether they could have influenced the outcomes 
were not well described. Further differences from our 
study are the fact that data on other symptoms, such 
as pain and pruritus, were not captured, making it 
difficult for one to decide whether these could have 
been affected by the type of excision. Another study 
by Chong Y et al. on auricular keloids demonstrated 
that patients with clear keloid margins had lower 
recurrence rates than those whose keloid specimens 
had involved margins (16). Their study was based 
on histological examinations of keloid specimens 
to determine whether margins were involved and 
correlated with keloid recurrence. The postexcision 
adjunct management of the patients was not disclosed 
in this study either. As in the Tan et al study, little was 
mentioned about other symptoms, such as pain and 
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pruritus, which are key complaints by the majority of 
patients in our population and should be considered 
part of the recurrence spectrum.

However, some studies have demonstrated good 
outcomes with intralesional excision of keloids. 
Donkor P, in a series of patients who had been 
operated on with intralesional excision followed by 
postexcision steroid injection, reported no keloid 
recurrence after two years of follow-up (18). Another 
study by Engrav LH et al. on the management of 
hypertrophic scars/keloids demonstrated better 
outcomes with intralesional excisions than with 
extralesional excision (19).

CONCLUSION

The outcomes of extralesional and intralesional keloid 
excision with postexcision superficial radiotherapy 
are similar. Both modalities of treatment have 
comparable complications and recurrence rates. Each 
modality of treatment has a role in the management 
of patients with keloids. Intralesional excision may be 
indicated for patients with extensive keloids for whom 
primary closure may be a problem if the whole keloid 
is excised. Extralesional excision, on the other hand, 
may be indicated in cases where complete excision of 
the keloid is possible with primary wound closure. It 
should further be considered in esthetically sensitive 
areas of the body such as the head and neck. We 
therefore advocate for both management strategies 
based on the extent and location of the keloid and 
the surgeon’s preference.
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COMPLEX ABDOMINAL WALL RECONSTRUCTION USING MESH AND FREE 
FLAP: A RARE CASE REPORT & LITERATURE REVIEW

W. ADEGU, D. NYAIRO, J. OGECHI, G. MUSILA, S. KHAINGA, B. WABWIRE and F.W. NANG’OLE

ABSTRACT
Introduction: Managing complex defects of the abdominal wall has been a challenge 
for general and reconstructive surgeons since the year 2000. Fewer studies have been 
carried out on anterior abdominal wall reconstruction following excision of peripheral 
primitive neuroectodermal tumor, and there is currently a dearth of information in a 
systematic review. 
Materials and methods: A 26-year-old female of African descent was received in one the 
largest faith based hospital on Kenya with a four-year history of anterior abdominal 
wall swelling. She underwent wide local excision and reconstruction of the defect 
using a mesh and ALT fasciocutaneous free flap
Results: The patient responded positively to the surgical intervention and tolerated 
well the surgical procedures.  100% of the flap survived and had the post excision 
margins were all free of tumor. 
Conclusion: Abdominal wall reconstruction is a complex surgical procedure aimed 
at restoring the structural integrity and functional capacity of the abdominal wall 
following trauma, surgery, or disease. The use of free ALT fasciocutaneous flap as 
well as mesh in abdominal wall reconstruction provides durable reinforcement and 
reducing the risk of hernia recurrence.

Keywords: Abdominal wall, primitive neuroectodermal tumor, histology, free flap

INTRODUCTION
Since the turn of the century, managing complicated 
defects of the abdominal wall has presented a 
challenge to both general and reconstructive surgeons. 
Plastic surgeons’ expertise has been utilized in the 
development of techniques for manipulating and 
mobilizing muscle and myocutaneous flaps due to 
the complexity of abdominal wall defects, which 
was previously the domain of general surgeons(1) 
. Reconstructive surgeons aim to provide stable 
and long-lasting wound coverage while restoring 
the structural and functional continuity of the 
musculofascial system in the management of complex 
abdominal wall defects, regardless of their training.

The authors present a case of a complex anterior 
abdominal wall reconstruction following excision 
of peripheral primitive neuroectodermal tumor in a 
young otherwise healthy African woman of Congolese 
descent, without obvious risk factors. This is one of a 
series of infrequent articles highlighting conditions 
that may be more widespread than many doctors 
realize or that may go unnoticed at first. The series 
advisers are Dr. Adegu William Jacob, Department 
of Plastics Reconstructive & aesthetic surgery in the 
University of Nairobi; Prof. Stanley Ominde Khainga, 
Chairman Kenya Medical practitioners & Dentists 
Council (KMPDC), Dr. Benjamin Wasiche Wabwire, 
Chairman department of Plastic Surgery, Kenyatta 



August 2024	 PANAFRICAN JOURNAL OF PLASTIC RECONSTRUCTIVE AND AESTHETIC SURGERY.	   28	

National Hospital (K.N.H) and Prof. Ferdinand 
Wanjala Nang’ole (PhD), Chairman Department 
of Plastics Reconstructive & Aesthetic Surgery, 
University of Nairobi (UoN). To suggest a topic for 
this series, please email the corresponding author at 
jacobadegu@yahoo.com

MATERIALS AND METHODS

A 26-year-old female of African descent was received 
in one the largest faith based hospital on Kenya with a 
four-year history of anterior abdominal wall swelling. 
She reported that the mas had been slowly increasing 
in size over the years, but had lately become ulcerated 
and shortly started bleeding as well as exhibiting 
purulent discharge. She intimated that the bleeding 
had started 6 months earlier, and it was initially 
mild and could stop with application of pressure, 
but had recently increased and was associated with 
dizziness. There was no associated fevers or pain. 
She also affirmed that the mass had initially been 
debulked 2 years ago and she was under treatment 
for non-Hodgkin’s lymphoma. Other history was 
unremarkable. 

On general examination, she was cachexic, wasted 
and malnourished. She was tachypnea, with a heart 
rate of 139 beats per minute, she had a fever of 38.9 
degrees Celsius, respiratory rate of 19 and a blood 
pressure of 96/58. She had mild parlor, grade 3 finger 
clubbing as well as generalized lymphadenopathy 
(this included both groin axillary lymph nodes). On 
physical examination, there was a large fun gating 
mass located on the anterior lower abdominal wall, 
measuring about 12cm by 15 cms. The mass was 
ulcerative and bleeding on light touch. It also had a 
malodor. There was another chronic wound on the 
left lateral abdominal wall, that was due to previous 
debunking and radiotherapy. This had been excised 
2 years prior to her presentation at the facility. The 
wound bed had necrotic tissues and the edges were 
contracting. 

The patient was taken to theatre for wide local excision 
with a margin of 4cm and wound cover. 

The tumor was excised en-mass by the general surgery 
team. The tumor had infiltrated on the rectus sheath, 
and thus had to be removed. After removal of the 
tumor, Polypropylene synthetic mesh measuring 15 
cm by 20 cm was used to reinforce the rectus via sublay 
technique. ALT fasciocutaneous flap was designed 
along an axis between the ASIS and lateral border 
of the patella. The flap was centered at the junction 
between the upper third and lower two thirds, and 
harvested by the plastic surgery team from the left 
thigh. The size of the flap was 15cm by 20 cm.  This 

was raised as a free flap with the pedicle being the 
descending branch of the lateral femoral circumflex 
artery with its commitantes. The recipient vessel was 
the inferior epigastric vessels. The flap was held in 
situ in layers using vicryl 2.o and skin sutured using 
staples. No pressure was allowed on the recipient 
site. Donor site was closed primarily.

Both wounds were dressed using bactigrass and 
opsite dressings. The change of dressing was done 
on day 3 post op. The WLE specimen was availed for 
histological analysis. 

RESULTS

She tolerated well the procedure. The flap was 
monitored 2hrly for the first 24 hours for temperature, 
color and turgidity. Wound dressing change was done 
every 3 days. She was also put on empiric antibiotic 
therapy.  

The flap take was 100%. The patient remained 
stable throughout the procedure as well as post 
operatively. This patient was being handled using a 
multidisciplinary approach. Both general surgeons 
and plastic surgeons were all onboard. The histology 
biopsy which was taken after the WLE demonstrated 
primitive neuroectodermal tumor with negative 
margins. 

Figure 1 showing the large fungating anterior 
abdominal wall mass, with a previous chronic wound 

that was due to debulking 2 years ago. 

Figure 2 showing the defect created after WLE of the 
tumor with 4 cms margin. The peritoneum has been 

breached at the midline.
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Figure 3 showing laying of the ALT fasciocutaneous 
flap on the mesh with the aim of closing the anterior 

abdominal wall defect. 

Figure 4: Picture showing the final closed defect and 
primary closure of the donor site. Drain left in situ.

DISCUSSION

The principles of abdominal wall reconstruction 
include restoration of normal anatomy, tension 
free repair, primary closure of fascial defects, mesh 
reinforcement, biological consideration as well as a 
multidisciplinary approach. 

While reconstructing the abdominal wall, a 
carefull analysis of the defect needs to be done. 
This will have a bearing on which options to use.  
Careful preoperative planning, accurate flap design, 
and precise surgical technique are necessary for the 
successful reconstruction of abdominal wall defects 
using the ALT free flap. The vascular pedicle for the 
ALT flap is the perforators of the descending branch 
of the lateral circumflex femoral artery (LCFA), which 
can be accurately identified with preoperative imaging 
studies like computed tomography angiography 
(CTA) or Doppler ultrasonography(12,13)it is 
necessary to use reconstructive surgery techniques. 
The authors present an original case of reconstruction 
of the abdominal wall, using an anterolateral thigh 
flap (ALT. Careful dissection and preservation of the 
pedicle and perforators during the surgical procedure 
are necessary to guarantee flap viability and reduce 
the possibility of vascular compromise. Depending 
on the needs of the reconstruction, the ALT flap can 

be harvested as a musculocutaneous, adipocutaneous, 
or fasciocutaneous flap. Close observation of flap 
perfusion, wound healing, and donor site morbidity 
is required postoperatively in order to detect and 
promptly manage any possible complications. The 
ALT free flap provides a dependable and adaptable 
option for the reconstruction of abdominal wall 
defects, improving functional outcomes and 
improving patients’ quality of life with careful patient 
selection and precise surgical technique(10,14).

CONCLUSION

The etiology of pPNETs remains poorly understood, 
but genetic alterations involving chromosomal 
translocations or gene fusions have been implicated 
in their pathogenesis. 

Abdominal wall reconstruction (AWR) is a complex 
surgical procedure aimed at restoring the structural 
integrity and functional capacity of the abdominal 
wall following trauma, surgery, or disease. 

The use of synthetic meshes in AWR has revolutionized 
the management of abdominal wall defects, providing 
durable reinforcement and reducing the risk of 
hernia recurrence. Synthetic meshes are typically 
composed of non-biological materials such as 
polypropylene, polyester, or polytetrafluoroethylene 
(PTFE), which offer high tensile strength, flexibility, 
and biocompatibility. These meshes can be placed 
in various configurations, including on lay, inlay, 
or underlay techniques, depending on the location 
and characteristics of the defect. Synthetic meshes 
promote tissue ingrowth and remodeling, ultimately 
incorporating into the abdominal wall and providing 
long-term support. However, the use of synthetic 
meshes may be associated with complications such 
as infection, seroma formation, mesh migration, 
or adhesion formation. Surgeons must carefully 
weigh the benefits and risks of mesh placement in 
each patient and consider alternative reconstruction 
techniques in cases of contamination, infection, or 
complex abdominal wall anatomy. Ongoing research 
efforts aim to refine mesh materials, design, and 
surgical techniques to further improve outcomes and 
reduce complications in AWR.
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LIMBERG FLAP FOR FOREHEAD RECONSTRUCTION: CASE REPORT

S. GICHURU, A. MALUNGO and S. KHAINGA

SUMMARY

The Limberg flap, a versatile transposition flap defined by Professor Alexander Limberg, 
is used to cover adjacent defects. This case report presents the application of the Limberg 
flap for a forehead wound in a 3-month-old female bitten by an unknown animal. 
Initial wound care included irrigation, debridement, and antibiotic prophylaxis. The 
reconstruction, aimed at optimal cosmetic and functional outcomes, involved careful 
consideration of defect characteristics and patient factors.

INTRODUCTION
The Limberg flap is a simple yet effective transposition 
flap combining rotation and advancement to cover 
defects adjacent to its pedicle (1–4). This transposition 
flap relies on the skin’s laxity near the defect. Adjacent 
tissues and facial anatomy can complicate flap 
placement. It is not ideal for patients with low body 
mass index or limited skin. A large defect is a relative 
contraindication. 

The Limberg flap is used in areas like the eyelids, 
cheeks, nose, lips, and pilonidal disease. It is a 
random-pattern flap, with blood supply from 
the subdermal plexus (2,3). 

 
Figure 1: Markings.

The rhombus design comprises two equilateral 
triangles, with a line joining the two triangles 
extending out an equal length as the legs of the 
equilateral triangle; from extension at 60 degrees, 
we create another leg. The width of the flap is 60% 
of the length of the flap (Figure 1). 

Curved lines allow closure with less tension; the 
Duformental and Webster are other modifications 
that use fewer tissues (2,3,5). We present a case of 
a non-cancerous forehead wound covered by the 
Limberg flap.

CASE PRESENTATION

We describe a 3-month-old female presenting with 
a forehead and nose bite from an unknown animal, 
arriving 4 hours post-incident. She had no significant 
medical history and was up to date on vaccinations 
per the Kenya Expanded Programme Immunisation 
(KEPI) guidelines. Her parents, a stay-at-home mother 
and a mechanic without formal health insurance, 
were absent during the incident.

On examination, a full-thickness forehead avulsion 
superior to the left eyebrow was noted, measuring 
about two by 3 cm with exposed bone but no necrotic 
tissues. The wound had well-defined edges that were 
not attached to the wound base, no peripheral tissue 
oedema or induration, and no associated fractures. 
The wound was cleansed and dressed daily with 
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mupirocin and hydrogel. Anti-rabies vaccination 
was initiated.

Haematological tests showed leucocytosis, 
neutrophilia, lymphocytosis, monocytosis, and 
anaemia. Treatment included IV flucloxacillin 150 
mg QID, metronidazole 45 mg TDS, ceftriaxone 
300 mg OD, and a 70 mLs of packed red blood cells 
transfusion, aiming for a haemoglobin level of 12 
g/dL.

After resolving leucocytosis and anaemia, a 
transpositional flap for the forehead defect was 
planned. The wound measured two by one cm at 
surgery with granulation tissue and exposed bone 
(Figure 2). 

 
Figure 2: Forehead wound.

 
Figure 3: Rhomboid-shaped defect.

We marked a rhombic skin area over the defect; the 
incisions extend through the full thickness of the 
skin and subcutaneous tissue (Figure 3). The flap is 
elevated in the loose areolar plane and transposed to 
cover the midline rhomboid defect. Deep absorbable 
sutures secured the flap over the defect, and then 
the skin was closed by interrupted non-absorbable 

sutures (Figure 4). We dressed the wound with 
paraffin tulles. 

 
Figure 4: Skin closed in layers

 
Figure 5:Healed with sutures

The patient was discharged for follow-up in the 
plastic surgery clinic, with plans for possible nasal 
reconstruction at six months (Figure 5).

DISCUSSION

In Kenya, young adults are most at risk for 
maxillofacial soft tissue injuries, with domestic abuse 
being a significant cause. Animal bites, particularly 
from dogs, are less common but still notable (6). The 
median age of animal bite patients is 22 years, with 
a slight male predominance. Dogs were the biggest 
offenders, and most were stray. Most patients present 
after 48 hours (7). 
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Early wound management principles include 
irrigation, debridement, antibiotic prophylaxis, and 
appropriate closure timing (8). In this case, primary 
closure was delayed, reducing the infection risk. 

Factors such as defect size, location, patient health, 
and surrounding tissue condition guided the 
reconstruction approach.

In children, dog bites account for most animal 
bites, with the craniofacial region being particularly 
vulnerable due to children’s low stature, the 
propensity to crawl/play on the ground and 
exploratory behaviour, with most sequelae infections 
caused by Pasteurella multocida. Prevention 
strategies include vigilant oversight of interactions 
between children and animals, public education on 
responsible pet ownership, stricter animal control 
regulations, and improved reporting of bite incidents 
(8,9).

The defect’s features (size, location, and depth) and 
patient factors (such as overall health and parental 
preferences) are crucial in guiding reconstruction. 
For this case, healing by secondary intention was 
not considered due to the introduction of bacteria 
by the bite. The surrounding tissues also influenced 
the reconstruction approach. With the eyebrow in 
proximity, the intention was to “hide” the scar along 
the suprabrow and avoid disrupting fixed aesthetic 
structures. Additionally, it was essential to avoid 
disruption of the facial nerve’s frontal branch and 
ensure that sutures did not constrict blood flow to 
hair follicles.

The loss of pericranial tissue meant that a skin graft 
could not be supported by bone, necessitating a local 
flap. Local flaps provide a great colour and texture 
match, making them an excellent choice for facial 
defects (10). We aimed for excellent results with 
a Worthen, hatchet, or rhomboid flap. Due to the 
patient’s young age and lack of rhytids, we avoided 
an advancement H flap and bilobed flaps to prevent 
noticeable scarring. Pedicled or free flaps were not 
considered due to the defect’s small size.

The Limberg flap, known for its use in pilonidal sinus 
disease (3,4) and facial skin cancer excision wound 
coverage, is an ideal option for full-thickness defects.

The Limberg is known for pilonidal sinus disease (3,4) 
and facial skin cancer excision wound coverage (2,5). 
The flap places the longitudinal axis of the rhomboid 
parallel to the line of minimal skin tension. For full-
thickness defects, it is a great option. Its simplicity, 
reliability, and versatility make it an essential tool in 
the armamentarium of reconstructive surgeons (2). 

Given the limited literature on Limberg flap coverage 
for forehead reconstruction, this case offers evidence 
suggesting its potential application. We hope this 
serves as a nidus for large-scale randomized controlled 
trials and long-term follow-up studies to delineate 
efficacy and improve the Limberg flap forehead 
reconstructive surgery techniques as has been done 
for pilonidal disease (4). More importantly, the clinical 
epidemiological management and outcome patterns 
of animal bites in African children remain relatively 
unexplored.

CONCLUSION

The Limberg flap proves to be a valuable option 
for forehead reconstruction, as demonstrated by its 
successful use in this case. Early wound management, 
including irrigation, debridement, and antibiotic 
prophylaxis, is crucial, especially for animal bites. 
The flap’s potential for forehead reconstruction 
warrants further investigation to enhance its utility 
in reconstructive surgery
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