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Abstract

Skin graft donor site morbidity can be devastating and often time leads to prolonged duration of length of 
hospital stay. The use of serial debulking strategy in the management of skin graft donor site wounds was 
found to be associated with decrease burden of donor site morbidities and shorter duration of length of 
hospital stay.
The study was a prospective Quasi -experimental research. The participants were assigned into two 
groups based on non-randomised criteria.
Results: sixty-seven patients participated in the study. Twenty-seven (27) were managed with the 
traditional approach and the remaining forty (40) were managed using the serial debulking approach. The 
mean duration of re-epithelization of the donor site wounds were 32.7± 5.6 days for the s traditional 
approach and 19.6±2.6 days for the serial debulking strategy.
The mean length of hospitalization ±SD (days) were 58.1±3.7 for traditional approach and 34.8 ±2.8 for 
the serial debulking strategy and both methods were equally statistically significant.
Conclusion: The innovative serial debulking strategy for the management of skin graft donor site  wound 
have been found to be associated with less donor site morbidities, faster and satisfactory re-epithelization 
of donor site wound and a significant shorter duration of length of hospital stay.
Therefore, we advocate the use of serial debulking strategy in the management of skin graft site wounds 
while calling for further research to compare serial debulking strategy and use of advance dressing 
materials for management of skin graft donor site wounds.
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Introduction
Split thickness skin grafting is the transplant of free partial thickness skin referred to as split skin from one 
part of the body (the donor site), to another part of the body (the recipient site), in the same individual 
(autograft) or transplant of partial thickness skin from one individual to another individual of the same 
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1,2
species (allograft) . It is a standard care of choice 
for management of extensive burn injuries, large 
cutaneous wounds that cannot be closed primarily 
by re-approximation of wound edges including 
cutaneous defects  following traumatic injuries, 
post tumour excision defects and in reconstruction 
of damaged mucosal membranes example buccal 
mucosal membrane; and for provision of lining 
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w i t h i n  t h e  g e n i t a l  t r a c t  a s  i n  v a g i n a l 
2,3reconstruction .

The harvest of the split thickness graft which 
comprises of the epidermis and varying thickness of 
the dermis creates a secondary defect called the 
donor site defect or skin graft donor site wound.
These donor site wounds present a major concern to 
the attending surgeon who does everything possible 
to ensure faster and satisfactory healing of these 
wounds. The donor site wounds heal by the process 
of epithelization. This process occurs following 
replication, proliferation and migratory activities of 
epithelial cells at the wound edges and other skin 
appendages within the partial thickness wounds 
including basal keratinocytes, hair follicles, sweat 

1,3glands and sebaceous glands .
This method of healing also referred to as 
quaternary wound healing is associated with little or 
n o  c o m p l i c a t i o n s .  T h e  d e v e l o p m e n t  o f 
complication at this sites leads to donor site 
morbidities. These complications may be grouped 

4-8
into shorter term and long term complications .
Recall that the expected trajectory for donor site 
healing ranges from 7 to 21 days. Complications 
arising within this period may be referred to as short 
term consequences. They include pain, itching, 

9,10infection, bleeding and delayed healing .
The long term complications are numerous with far 
reaching negative consequences including 
disfiguring scars, prolong hospital stay especially 
among the elderly,  increase expenditure of personal 
and institutional resources, aesthetic dissatisfaction, 

10,11emotional stress and depression . Some of the 
patients serve as breadwinners for their families and 
may be contributors to the national income pool. 
These morbidities may impact negatively on the 
patient’s physical and psychological well being, and 
directly impact on patient’s quality of life (QoL).  It 
is therefore very important to address these complex 
challenges associated with skin graft donor site 
morbidity in order to optimise surgical outcomes 

2,4and improve post surgical quality of life (QoL) .
However a number of risk factors have been 
identified and are known to delayed healing or lead 
to skin graft donor site wound complications. They 
include age of the patient and associated co-
morbidities example hypertension, diabetes 
mellitus, renal insufficiency, cardiovascular 
diseases, smoking and nutritional status of the 

12-16patient .
The primary concerns of the surgeon are the 
prevention of skin graft donor site morbidity and the 
healing of the primary defect, as the donor site has 
the potential for physical complications as well as 
psychological complications. The combined 
physical and psychological effects lead to altered 
body  image ,  r educed  func t iona l i ty  and 

5,6
dissatisfaction with one’s physical appearance . In 
addition, patients who suffer prolonged recovery 
following skin graft donor site morbidity also 
experience extended rehabilitation process which is 
associated with prolonged discomfort, and 
necessitating further expenses and loss of man hours 
and resources.
Therefore, it is important to take adequate measures 
to help prevent the development of these 
complications. Some of such measures include 
identification of the risk factors, meticulous wound 
care which involves wound protection, moisture 
management, infection prevention and patient 
education. Also important is the advocacy and 
application of the new treatment modality.

Patients & Method
The study was designed as a single centre 
prospective, Quasi-experimental research and was 
carried out at the University of Calabar Teaching 
Hospital Calabar, South-South Nigeria.
The study period covered a three year period from 
June 2021 to March 2024. A proforma was designed 
and used to record details of patient’s bio-data, 
clinical data and relevant investigations.
The participants were assigned into two groups. 
They all had the same pre-operative preparation and 
intra-operative care including dressing of the split 
thickness skin graft donor site wounds. What 
differed was the post-operative management 
approaches to the donor site dressing.
Peri-operatively, the eligible patients recruited into 
block A and Block B underwent the following 
stages: administration of anaesthesia through either 
spinal anaesthetic block or general anaesthesia, the 
skin preparation of patient’s donor site(s) before the  
recipient site(s). draping of the patient(s) with 
exposure of the operation site(s). The harvest of the 
split thickness skin grafts from the donor-site(s) was 
then accomplished using an hand held dermatome 
(humby knife).
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Effort was made to have control on the depth of the 
harvest for the purpose of consistency. The 
dimensions for the size and depth of donor site 
wounds were recorded. The size calculated using 
the linear ruler method in centimetre square. The 
depth was estimated with the calibrations on the 
hand held dermatome in millimetres. The donor site 
wounds were dressed using four-layered dressings 
of non-adherent layer, a capillary layer, an absorbent 
layer and finally a splinting layer using a crepe 
bandage. 
All patients had similar post-operative antibiotics, 
analgesic and instructions including elevation of the 
limbs where applicable.
Post operatively, patients in Block A had their split 
graft donor site wounds inspected traditionally on 
the 14th day post operatively. The healing wound(s) 
were cleaned with normal saline and further 
management was determined by the clinical state of 
the wound. Subsequent management completed the 
cycle of traditional method of management.  
Patients in Block B who received the serial 
debulking strategy for their skin graft donor site 
wounds had their first approach to the wound 
management on the 4th  day post-operatively. The 
splinting layer and possibly in some cases the 
gamgee layer were removed on the 4th day post-
operatively.
Subsequently layers were removed sequentially 
every 2-3 days until the last non-adherent layer. Any 
additional management if indicated was determined 
after taking down the last non adherent layer, which 
was in most instances left to fall off on its own or 

thsubtly removed about 10-12  day post operatively.
The drugs and post operative cares for the recipient 
sites and the holistic management of the patient 
proceeded as usual. The various outcomes for 
patients in Block A and Block B were noted and 
documented accordingly for analyses.
The coding for the sizes of donor site wounds was 
entered as follows:
Small size wound equivalent to wound area < 20cm 
by 20cm.
Medium size wound equivalent to wound area > 
20cm by 20cm.
Large wound equivalent to wound area > 30cm by 
30cm.
Extensive wound equivalent to wound area > 40cm 
by 40cm.

These figures were adopted for this study as there is 
no single, universal standard definition for the 
categories of wounds.  
The coding for the depth of wound was based on the 
thickness of the split thickness skin graft harvested. 
This was recorded as follows:
1 represented depth of donor wound between 0.15 – 
0.3mm.
2 represented depth of donor wound between 0.31 – 
0.45mm.
3 represented depth of donor wound between  
0.46mm – 0.6mm.
These figures are adapted from the thickness of the 
split thickness skin graft categorized as thin, 
medium thickness and thick split thickness skin 
graft.

Results:
A total of sixty-seven (67) patients participated in 
the study. Twenty-seven (27) of them were managed 
using the traditional method while the remaining 
forty (40) patients were managed using the 
innovative serial debulking strategy. The ages of the 
patients were between 6years and 70 years old. The 
mean age ±SD was 33.9±11.5 for those managed by 
the traditional method and 33.5±14.2 for those 
managed by serial debulking strategy (T-test 0.133; 
p-value 0.895). The ages distribution (chi-square= 

Table 1: Socio-demographic characteristics 
and comorbidities of patients who received 
traditional and serial debulking management 
approaches in skin grafting 
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0.180, p-value =0.981); the sex distribution (chi-
square = 2.700, p-value=0.100); and the presence of 
co-morbidities (chi-square = 0.019, p-value = 
0.891) between the two management strategies did 
not demonstrate statistical significance.
A comparison of the coding for size and depth of 
donor site wound between patients managed by the 
traditional method and those managed by serial 
debulking management approach during skin 
grafting demonstrated statistical significance (FET, 
13.607,  P-value = < 0.001) for the sizes of donor 
site wounds between the two groups and no 
statistical difference (FET, 1.792, p-value =0.522) 
for the various depths between the two groups.

The duration of re-epithelization/day (FET, 14.346, 
p-value = , 0.001) and the mean duration of re-
epithelization ± days (T-test; 3.689, p-value = < 
0.001) and the degree or extent of re-epithelization 
at day 14 ± SD% (T-test; 6.232, p-value = < 0.001); 
all demonstrated statistical significance between the 
two management strategies. Also a comparison of 
length of Hospital stay (days) (FET; 18, 505, p-value 
= < 0.001) and Mean length of hospitalization ±SD 
(day) (T-test; 3.115, p-value=0.003) between 
patients managed by traditional approach and 
patients managed by serial debulking strategy all 
demonstrated statistical significance (see fig).
The implications from the above shown  that tables 
3, 4 and 5 affirms positive test results which reject 
the Null hypothesis and confirm the Alternative 
hypothesis. The study further affirms that the serial 
debulk ing  management  s t ra tegy  for  the 
management of skin graft donor site wounds after 

split thickness skin graft harvest leads to faster and 
satisfactory re-epithelization of the donor site 
wound and a shorter duration of hospital stay.

Table 2: Comparison of coding size and depth 
of donor site between patients who received 
traditional and serial debulking management 
approach in skin grafting

Table 3: Comparison of re-epithelization 
between patients who received traditional and 
serial debulking management approach in skin 
grafting

Table 4: Comparison of length of hospital stay 
between patients who received traditional and 
serial debulking management approaches in 
skin grafting

Table 5: Summary of significant tests 
comparing the two management approaches 
during skin grafting
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The implications from the above shown that tables 
3, 4 and 5 affirms positive test results which reject 
the Null hypothesis and confirm the Alternative 
hypothesis. The study further affirms that the serial 
debulk ing  management  s t ra tegy  for  the 
management of skin graft donor site wounds after 
split thickness skin graft harvest leads to faster and 
satisfactory re-epithelization of the donor site 
wound and a shorter duration of hospital stay.

Discussion
A number of variables were analyzed in this study. 
The age and sex distribution, the socio-demographic 
characteristic and co-morbidities in the patients 
were analyzed for both study groups. The results did 
not significantly impact on the outcome of 
management approaches. Although other studies 
have shown that the extremes of ages affect wound 
healing. And also that male gender and old age 
impair re-epithelization rate and epithelial thickness 

11-14
in partial thickness skin graft donor site wound .  
Several other potential risk factors are known to 
affect the healing processes of the skin graft donor 
site wound after split-skin harvest. They include age 

11-13
as already mentioned , co-morbidities example 

14diabetes mellitus , human immunodeficiency virus 
infection, cardiovascular insufficiency, cigarette 

13-15smoking, and autoimmune disease . It is 
important to note these co-morbidities and to 
evaluate them in all patients undergoing skin graft 
procedure. The surgeon is expected to take 
appropriate measures to correct the dysfunctions 
and optimize the patient where necessary.
Another important factor analyzed  that affects the 
healing of split thickness skin graft donor wound is 
the depth of the harvest. The depth and size of skin 
graft donor wound of a split thickness skin graft 
directly impacts on the rate of re-epithelization. This 
was clearly demonstrated in the study. The smaller 
or thinner the depth of the secondary defect, the 
faster was the rate of re-epithelization. This position 
has been supported by many authorities. This is 
explained by the fact that the thinner the split graft, 
the shallower the dermal wound. The shallower the 
dermal wound the more the skin appendages left 
behind. These skin appendages includes dermal hair 
follicles, sweat glands and sebaceous glands which 
plays a very important role in the epithelization 

2,11,16-19
process .

The next important risk factor affecting the rate of 
re-epithelization and length of hospital stay is the 
nature of dressing at the skin graft donor site wound. 
They are several wound dressings for the split 
thickness skin graft donor site wounds. The choice 
of a dressing material will largely be influenced by 
the cost of the dressing materials, availability of the 
dressing materials, the effectiveness, the ease of 
handling the dressing among other factors. The 
consideration of the above features becomes very 
important especially as there is no ideal dressing 
material. Essential features that an appropriate 
dressing material should have include; the dressing 
should promote rapid wound healing, reduce pain 
especially during dressing change, decrease scar 
abnormalities and be easy to handle.
The new dressing materials or advance dressings 
tend to provide an environment that encourages 
moist wound healing thereby accelerating re-
epithelization and reduces the severity of pain.
The current trend is to replace the traditional 
dressings with the technologically advanced 
dressings with some experts providing more 
personalized management strategies. This makes 
the choice of wound dressing for the skin graft donor 
site dressing more complex. In this study, the use of 
primary non-adherent layer being the petroleum 
jelly impregnated tulle combined with a povidone 
iodine soaked gauzes dressing gives results similar 
to the newer products such calcium silver alginates, 
hydrocolloid, hydrogel foams etc.
These products are associated with faster and 
satisfactory re-epithelization of graft donor site 
wounds, which in turn leads to shorten hospital stay. 
The factors linked to prolonged hospital stay should 
be prevented as they also influence the family 
resources, the health facility as well as the economy 
of the nation too.

Conclusion
This innovative serial debulking strategy for the 
management of split skin graft donor site wounds 
has been found to be very rewarding. The 
management strategy is associated with faster and 
satisfactory re-epithelization of skin graft donor site 
wounds and a shortened duration of hospital stay 
thereby preventing other poor outcomes and harsh 
economic influences on the families and public 
health systems. There is need for a further research 
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and wider advocacy on its use.
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