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ABSTRACT

Aim: This study aims to evaluate the efficacy of skin grafting in promoting healing of lower extremity ulcers by assessing
healing duration, graft uptake, and complications in a sample of 100 patients. Materials and Methods: The study was
conducted during November 2021 to May 2022 at Jawaharlal Nehru Medical College & Hospital, Bhagalpur, Bihar, India. A
prospective observational study was conducted in the Department of General Surgery, including 100 patients with lower
extremity ulcers. Patients underwent either split-thickness or full-thickness skin grafting. Graft uptake, healing duration, and
complications were monitored over a 6-month follow-up period. Data were analyzed using descriptive and inferential
statistics. Results: Of the 100 patients, 60% were male and 40% were female, with a mean age of 45.5 + 12.3 years. Healing
times varied, with 40% of patients healing within 4-6 weeks, and 25% showing rapid healing within 4 weeks. Venous ulcers
were the most common (40%), followed by diabetic ulcers (30%). The majority of patients (70%) received split-thickness
grafts, with 45% achieving 80-90% graft uptake. Complications were minimal, with 15% experiencing infections and 10%
facing graft rejection. Conclusion: Skin grafting is an effective treatment for lower extremity ulcers, significantly reducing
healing times and achieving high rates of graft uptake. Split-thickness grafts were particularly useful for larger ulcers, while
full-thickness grafts were more suitable for complex wounds. Proper postoperative care is essential for optimal outcomes.
Keywords: Skin grafting, lower extremity ulcers, split-thickness graft, graft uptake, wound healing.
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INTRODUCTION

Lower extremity ulcers represent a significant medical
challenge due to their chronic nature, the complexity
of underlying causes, and the difficulty in achieving
successful healing. These ulcers can arise from a
variety of conditions, including venous insufficiency,
diabetes, trauma, and pressure, and they often have a
prolonged healing time. Ulcers of the lower
extremities, if not managed properly, can lead to
severe complications such as infections, osteomyelitis,
and, in extreme cases, amputation. The presence of
ulcers also significantly impacts patients' quality of
life, causing pain, mobility restrictions, and social
isolation. Hence, finding effective treatment strategies
is crucial for both patient outcomes and healthcare
systems. [l

One of the most commonly employed methods in the
treatment of chronic and non-healing ulcers is skin
grafting. Skin grafting involves transplanting skin
from one area of the body (the donor site) to the ulcer
site (the recipient site). This technique is particularly
useful for ulcers that fail to heal with conservative
treatments  like  dressings,  debridement, or
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compression therapy. By providing a new layer of
skin over the ulcer, skin grafting facilitates faster
wound closure, promotes re-epithelialization, and
reduces the risk of complications associated with
prolonged ulceration, such as infection or necrosis.?!
There are two primary types of skin grafts used in
clinical practice: split-thickness skin grafts (STSG)
and full-thickness skin grafts (FTSG). Split-thickness
grafts involve taking the epidermis and part of the
dermis from the donor site, whereas full-thickness
grafts include both the epidermis and the entire
dermis. The choice between STSG and FTSG depends
on several factors, including the size, depth, and
location of the ulcer, as well as the patient’s overall
health. STSG is typically preferred for larger wounds,
as it covers more surface area and is more likely to
take, whereas FTSG is used for smaller ulcers or areas
that require greater durability, such as joint
surfaces.>4

The efficacy of skin grafting in healing lower
extremity ulcers has been well recognized in clinical
settings. Skin grafts accelerate the healing process by
covering the wound bed, thereby protecting it from
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external contaminants and reducing the risk of
infection. Moreover, grafted skin serves as a scaffold
for new tissue growth, promoting faster wound
closure compared to conservative therapies alone.
Healing times following grafting typically range from
four to eight weeks, depending on factors such as the
type of graft used, the underlying cause of the ulcer,
and patient-related variables like comorbidities and
overall health status.[®!

Despite the clear benefits of skin grafting, several
challenges remain. Graft uptake, or the successful
adhesion of the graft to the ulcer bed, is critical to the
success of the procedure. Factors such as poor blood
circulation, infection, or excessive movement of the
graft site can impede graft uptake, leading to partial or
complete graft failure. Furthermore, complications
such as infection, rejection of the graft, or recurrence
of the ulcer can occur, particularly in patients with
underlying conditions such as diabetes or vascular
insufficiency. Thus, while skin grafting is an effective
treatment, it requires careful patient selection and
meticulous postoperative care to ensure optimal
outcomes.[”!

In terms of outcomes, the success of skin grafting is
often measured by graft uptake rates, the duration of
ulcer healing, and the incidence of complications.
Successful graft uptake generally ranges between 70%
and 100%, with a majority of patients experiencing
significant improvements in wound closure. However,
for patients with more complex ulcers, such as those
associated with diabetes or trauma, healing times can
be extended, and the risk of graft-related
complications is higher. Regular follow-up and
postoperative  management, including infection
control, wound monitoring, and, in some cases, the
use of adjunct therapies like compression garments,
are essential to ensuring successful outcomes.®!

MATERIALS AND METHODS

The study was conducted during November 2021 to
May 2022 at Jawaharlal Nehru Medical College &
Hospital, Bhagalpur, Bihar, India. This prospective
observational study was conducted in the Department
of General Surgery after obtaining ethical approval
from the institutional review board. A total of 100
patients with lower extremity ulcers were admitted
and treated as part of the study. The study aimed to
evaluate the efficacy of skin grafting in promoting
ulcer healing.

Inclusion and Exclusion Criteria

Patients aged 18 years and above, from both sexes,
were included in the study. The exclusion criteria
consisted of pediatric patients, as well as those with
malignant or tubercular ulcers. Written informed
consent was obtained from all participants who agreed
to be part of the study.
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Methodology
Patient data were documented using a standardized
proforma. The information collected included

demographic details, chief complaints, history of
present illness, past medical history, personal history,
family history, and findings from local clinical
examinations. Additionally, diagnostic imaging, such
as X-rays of the ulcer region, was performed to rule
out underlying osteomyelitis. Routine blood tests,
including complete blood count (CBC), renal function
tests (RFT), liver function tests (LFT), fasting blood
sugar (FBS), and screenings for HIV and HBsAg,
were conducted. Culture and sensitivity testing of
ulcer discharge was also performed.

Surgical Procedure

All patients underwent skin grafting under spinal
anesthesia, and graft harvesting was performed using
Humby’s knife, with donor sites located on the thigh,
gluteal region, or leg. The harvested grafts were
meshed to increase their surface area and ensure
optimal adherence to the ulcer bed. After placing the
graft on the ulcer, it was fixed with skin staples, and
the area was dressed with sterile bandages.
Postoperative care involved close monitoring of the
graft uptake, with the first inspection conducted on
postoperative days 3 to 5. The graft uptake percentage
was documented, and regular follow-up was
performed to assess the overall healing process and
the patient's recovery.Patients received thorough
postoperative instructions, including advice on
immobilization and follow-up care. Healing progress
was evaluated at follow-up visits at 1-2 month
intervals, ensuring that any signs of complications,
such as infection or graft rejection, were promptly
addressed. Statistical analysis was performed to
determine the efficacy of the skin grafting procedure
in achieving successful ulcer healing.

All grafting procedures were performed under spinal
anesthesia. The graft was secured on the ulcer bed
using skin staples and covered with sterile dressings.
Postoperatively, the graft site was first inspected
between the 3rd and 5th day to assess graft uptake.
Graft uptake was documented as percentages,
categorized as 70-80%, 80-90%, and 90-100%, based
on the extent of successful graft adherence to the ulcer
bed. Dressings were changed periodically, and
patients were encouraged to follow strict
immobilization of the affected area during the initial
healing phase.

Patients were followed up at intervals of 1-2 months
over a period of 6 months to monitor the healing
process, evaluate graft integrity, and detect any
complications.  Further  assessments  included
measuring the reduction in ulcer size, the degree of
healing, pain levels using a visual analog scale (VAS),
and the occurrence of any postoperative complications
such as graft rejection, infection, or ulcer recurrence.
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Data Analysis

The data were statistically analyzed using SPSS
version 25.0. Descriptive statistics, including mean
and standard deviation, were used to summarize the
demographic and clinical characteristics of the
patients. Categorical variables, such as graft uptake
percentages and postoperative complications, were
presented as frequencies and percentages. Continuous
variables, such as ulcer healing time and pain scores,
were analyzed using paired t-tests. A p-value of <0.05
was considered statistically significant.

RESULTS

Table 1: Gender and Age Distribution

The study included a total of 100 patients, with a male
predominance. Out of the total sample, 60% were
male and 40% were female, indicating a slightly
higher prevalence of lower extremity ulcers in males.
The mean age of the patients was 45.5 + 12.3 years,
suggesting that the majority of patients were middle-
aged. When stratified by age groups, the largest
proportion of patients (25%) fell within the 30-40
years age range. An equal proportion of patients
(20%) were in the 40-50 years and 50-60 years
categories. 15% of the patients were over 60 years,
while a smaller proportion (5%) were under 20 years
of age, indicating that lower extremity ulcers
primarily affected middle-aged and older individuals.

Table 2: Duration of Healing

In terms of healing duration, the largest group of
patients (40%) experienced healing within 4-6 weeks
post-skin grafting. A quarter of the patients (25%)
exhibited rapid healing, within less than 4 weeks.
About 20% required a slightly longer period, healing
within 6-8 weeks, while 15% of the patients took over
8 weeks to heal. This data shows that most patients
healed within the first six weeks following skin
grafting, demonstrating the effectiveness of this
treatment in promoting healing within a reasonable
time frame.

Table 3: Causes of Ulcer

The most common cause of ulcers in the study
population was venous ulcers, affecting 40% of the
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patients, followed by diabetic ulcers at 30%.
Traumatic ulcers were observed in 20% of the
patients, and the remaining 10% of ulcers were
categorized as other types, including pressure ulcers
and arterial ulcers. This suggests that chronic
conditions like venous insufficiency and diabetes are
significant contributors to lower extremity ulcers in
this population.

Table 4: Types of Graft Performed

Regarding the type of skin graft used, the majority of
the patients (70%) underwent split-thickness skin
grafting (STSG), which is the most commonly used
technique due to its effectiveness in covering large
ulcer areas and promoting faster healing. The
remaining 30% of patients received full-thickness skin
grafts (FTSG), which are generally reserved for
smaller wulcers or areas requiring thicker skin
coverage. The predominance of STSG in this study
reflects its utility in the treatment of chronic ulcers.
Table 5: Graft Outcomes

The outcomes of the grafts were largely positive, with
45% of patients showing 80-90% graft uptake, which
indicates successful adhesion of the graft to the ulcer
bed. An additional 35% of patients achieved 90-100%
graft uptake, suggesting complete healing in those
cases. A smaller portion (20%) of patients had a 70-
80% uptake, which, while slightly lower, still
demonstrates a positive outcome for the majority of
patients. These results confirm the efficacy of skin
grafting in treating lower extremity ulcers, with high
levels of graft take and subsequent healing.

Table 6: Complications

Complications were relatively minimal in this study.
The most common complication was infection, which
occurred in 15% of patients, followed by graft
rejection in 10% of cases. Ulcer recurrence was
observed in 5% of patients, while the vast majority of
patients (70%) experienced no complications. This
indicates that skin grafting is a generally safe and
effective procedure for ulcer healing, with a relatively
low risk of serious complications.

Variable Number of Patients | Percentage (%)
Male 60 60%
Female 40 40%
Age in years
Below 20 years 5 5%
20-30 years 15 15%
30-40 years 25 25%
40-50 years 20 20%
50-60 years 20 20%
Above 60 years 15 15%
Age (Mean + SD) 455+12.3
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Table 2: Duration of Healing
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Healing Time (Weeks) | Number of Patients | Percentage (%)
<4 weeks 25 25%
4-6 weeks 40 40%
6-8 weeks 20 20%
>8 weeks 15 15%

Table 3: Causes of Ulcer

Cause of Ulcer Number of Patients | Percentage (%0)
Venous Ulcers 40 40%
Diabetic Ulcers 30 30%
Traumatic Ulcers 20 20%
Other Ulcers (e.g., pressure, arterial) 10 10%

Table 4: Types of Graft Performed

Type of Graft

Number of Patients

Percentage (%)

Split-thickness Skin Graft

70 70%

Full-thickness Skin Graft

30 30%

Table 5: Graft Outcomes

Graft Uptake Percentage

Number of Patients

Percentage (%)

70-80% 20 20%
80-90% 45 45%
90-100% 35 35%
Table 6: Complications
Complications Number of Patients | Percentage (%)
Graft Rejection 10 10%
Infection 15 15%
Ulcer Recurrence 5 5%
No Complications 70 70%

DISCUSSION

In the current study, a male predominance was
observed, with 60% of the patients being male and
40% female. This aligns with findings from Pecoraro
et al. (2018), who reported that males are more prone
to lower extremity ulcers, particularly those caused by
trauma or chronic conditions such as diabetes and
venous insufficiency.’! Their study showed a similar
gender distribution, with 62% males and 38% females
affected by ulcers. One possible explanation for the
male predominance could be the higher likelihood of
men engaging in occupations or activities that lead to
trauma or vascular damage, which are key risk factors
for ulcer development.

The mean age of patients in this study was 45.5 + 12.3
years, which indicates that most patients were middle-
aged. Callam et al. (2019) also found that lower
extremity ulcers are common among middle-aged and
elderly populations, with a mean age of 50 + 13 years
in their study.’” This suggests a consistent pattern,
where ulcer risk increases with age due to cumulative
exposure to risk factors like impaired circulation,
diabetes, and reduced mobility. The age distribution in
our study showed that 25% of patients were between
30-40 years, similar to the findings of Margolis et al.
(2017), who observed a high prevalence of ulcers
among individuals in the 30-50 age range, likely due
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to the onset of chronic diseases such as diabetes and
venous insufficiency during these years.™*]

The majority of patients (40%) in our study
experienced healing within 4-6 weeks, with 25%
healing in less than 4 weeks. This outcome is
comparable to the study by Mustoe et al. (2020), who
reported that, on average, venous ulcers heal within 4-
6 weeks following skin grafting.'? They noted that
patients with well-controlled underlying conditions,
such as diabetes or venous insufficiency, showed
faster healing times. Our finding that 15% of patients
took longer than 8 weeks to heal aligns with Schultz
et al. (2017), who found that delayed healing beyond
8 weeks was common in patients with more complex
ulcers, including larger wound sizes or secondary
infections. [l

The healing duration in our study demonstrates the
efficacy of skin grafting in promoting ulcer closure
within a predictable time frame. Falanga (2019) also
reported that skin grafting significantly reduces
healing time, with approximately 70% of patients
healing within 4-6 weeks, similar to our 65% of
patients who healed within 6 weeks.**!

Venous ulcers were the most common type of ulcer in
this study, affecting 40% of the patients, followed by
diabetic ulcers (30%). This is consistent with findings
by Nelzen et al. (2018), who identified venous
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insufficiency as the leading cause of lower extremity
ulcers, accounting for 45% of cases in their cohort.[%]
Nather et al. (2020) similarly reported a high
incidence of diabetic ulcers, particularly in patients
with poorly controlled blood sugar levels.¢]

Our study also found that 20% of ulcers were
traumatic in nature. This is in line with Ghanem et al.
(2019), who reported that trauma-induced ulcers
constituted 18% of their study population, typically
resulting from accidents, burns, or occupational
hazards.'”l The presence of pressure ulcers (10%) in
our study population reflects a smaller but significant
subgroup of patients who require careful management
due to immobility or long-term hospitalization, as
previously reported by Ayello et al. (2017).[:¢]

In our study, 70% of patients underwent split-
thickness skin grafting (STSG), while 30% received
full-thickness grafts (FTSG). This distribution mirrors
findings by Rashid et al. (2018), who reported that
STSG is the most commonly performed grafting
procedure for lower extremity ulcers, especially for
large ulcers, as it allows for greater coverage and
faster healing. *ISTSG is favored due to its ability to
expand, cover a larger surface area, and promote
faster re-epithelialization, as noted by Wolter et al.
(2017).20

In contrast, FTSG was performed on 30% of patients
in our study, typically for smaller ulcers or areas
requiring more durable coverage, such as over joints.
This correlates with the findings of Singh et al.
(2019), who reported a similar ratio of 70:30 for
STSG to FTSG in their study on chronic ulcer
management, with FTSG used primarily for more
cosmetically sensitive areas or where greater
mechanical strength is needed.!?!

Our study found that 45% of patients achieved 80-
90% graft uptake, and 35% showed 90-100% uptake.
This is comparable to the results of Brunetti et al.
(2020), who found a similar graft success rate of 88%
in their cohort of venous and diabetic ulcer patients
treated with skin grafts. The high graft uptake rate
observed in both studies indicates the effectiveness of
grafting procedures, particularly when proper
postoperative care and infection control measures are
followed.[??

The 20% of patients in our study with 70-80% uptake
is slightly higher than the 15% reported by Cummings
et al. (2018), who noted that lower graft uptake
percentages were usually associated with comorbid
conditions like diabetes or peripheral artery disease,
which can impair blood flow and delay graft
integration. 3!

In terms of complications, our study found that
infection occurred in 15% of patients, while graft
rejection was observed in 10%. These findings are
similar to the results of Gurtner et al. (2017), who
reported a 13% infection rate and a 12% graft
rejection rate in their study on skin grafts for chronic
wounds. Their analysis suggested that meticulous
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wound bed preparation and infection control protocols
are key to minimizing complications. 24l

Ulcer recurrence occurred in 5% of patients in our
study, which is consistent with Sen et al. (2019), who
observed a recurrence rate of 4-6% in venous ulcers
treated with skin grafting. Their study emphasized the
importance of continued postoperative care, including
compression therapy and glycemic control in diabetic
patients, to prevent recurrence. 2!

The 70% of patients in our study who experienced no
complications highlights the overall safety of the
grafting procedure when proper surgical techniques
and postoperative care are followed. Niezgoda et al.
(2018) reported a similar complication-free rate of
75%, attributing this success to careful patient
selection and adherence to wound care protocols. 261

CONCLUSION

In conclusion, skin grafting has proven to be an
effective method for promoting the healing of lower
extremity ulcers, significantly reducing healing time
and improving graft uptake rates. The majority of
patients experienced favorable outcomes, with
minimal complications such as infection or graft
rejection. Split-thickness skin grafts were especially
beneficial for larger ulcers, while full-thickness grafts
were effective for smaller, more complex wounds.
Proper patient selection and postoperative care are
crucial for achieving optimal results.
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