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INTRODUCTION

Burns do not only impact the skin alone, but also impairs the 
underlying soft tissues, muscles and bones to render individuals 
vulnerable to contraction of joints. Such contractures are defined 
by the loss of the full range of motion (ROM) in a joint [1, 2]. 
Finally, post-burn contractures (PBC) occur due to a two-fold 
mechanism, which encompasses the aspects of wound contrac-
ture, which is mainly caused by fibroblasts in the process of 
natural wound healing, and scar contracture [3]. Elbow con-
tracture is classified based on the fact that it has led to the loss of 
extension. The extent of less than 10 degrees of extension loss 
is negligible and 11-49 degrees of extension loss is mild, 50-89 
degrees of extension loss is moderate, and more than 90 degrees 
of extension loss is severe [4].

Elbow contracture is the second commonest PBC after the shoul-
der and has reported incidence rates of between 21-40% [5, 6]. 
As the burn wounds heal, patients can also develop scars that 
may impact aesthetics and functionality [7]. Clinical manifes-
tations of elbow cicatricle contracture depend on the severity 
and this may take a form of a linear band along the antecubital 

fossa to extensive sheet, which is distributed to the entire anterior 
surface of the elbow [8].

The cases of PBC of the elbow and shoulder joints leave a lot 
to be desired, primarily because of the likelihood of recurrence 
[9]. There are several aspects of the injury that lead to post-burn 
contractures i.e. site, depth,etiology as well as extent of the burn. 
Also, the treatment-related variables that significantly influence 
the management process include the type and timing of wound 
closure, wound bed condition, and preventive measures applied 
[10].

The functional impairments of scar tissue and joint contractures 
usually require surgical correction of the limits [11].  Moreover, 
achieving thickness, color, and texture matching for aesthetic 
purposes often becomes another objective [12, 13]. Surgical 
intervention adheres to the principles of the "3C" elements, 
which include contracture release, correction of articular posi-
tion, and coverage of the resulting defect. The use of local, pedi-
cle, or free flaps, tissue expansion, skin grafting, and rearranging 
neighboring tissues are examples of conventional reconstructive 
techniques [14, 15].

The lateral arm flap (LAF) was initially described by Katsaros 
et al. as a flexible option for a range of reconstructive surgeries, 
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Abstract: Background: Elbow contracture ranks as the second most frequent post-burn contracture following the shoulder, with reported 
incidence rates ranging from 21% to 40%. Surgical intervention is typically necessary to address the functional restrictions caused by scarred 
tissue and joint contractures. 

Objective: To compare outcomes of lateral forearm flap and split thickness skin graft for soft tissue reconstruction of elbow contractures in 
post-burn patients.

Materials and Methods: This prospective cohort study was carried out by Plastic & Reconstructive Surgery Department, Dr. Ruth K.M. Pfau 
Civil Hospital, Dow University of Health Sciences, Karachi, Pakistan, during 1st November, 2024 to 31st May, 2025. The study followed the 
Declaration of Helsinki, was approved by the Institutional Review Board (IRB -3460/DUHS/Approval/2024/272, dated 28th September, 
2024), and all participants provided written informed consent. Patients were evaluated at sixth week and three months for assessing study 
outcome variables. Study outcomes included range of motion, post-operative complication and recurrence of contracture. 

Result: A total of 50 patients were studied per group. Operative time (in minutes) was significantly higher in LAF group than STSG group 
(166.8 ±28.5 versus 89.4 ± 33.3, p<0.001). ROM at sixth week (30.6° ± 3.8 versus 18.4° ± 5.8) and third month (112.9° ± 22.20 versus 54.3° ± 
15.6, p<0.001) was significantly higher in LAF than STSG. Complication at sixth week (0 versus 8%, p=0.117) and third month (0 versus 10%, 
p=0.056) was not significantly different. Recurrence rate was significantly lower in LAF group than STSG group at sixth week (0 versus 12%, 
p=0.027) and third month (4% versus 20%, p=0.014). 

Conclusion: The present study demonstrates lateral arm flap had better outcomes than the split thickness skin grafts in terms of reconstruction 
of elbow contractures, showing rapid improvement in functional recovery with lesser complication and recurrence rate in pediatric population.
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particularly upper extremity reconstruction [16]. Defects that 
require a thin flap are particularly well-covered by the lateral arm 
flap. However, because of the uniform flap harvesting process, 
issues at the donor site are often reported. The most frequent 
consequence is sensory abnormalities in the proximal forearm 
and lateral upper arm, which can be either transient or permanent 
[17]. In contrast, split-thickness skin grafts (STSG) are consid-
ered a lower-tier option in the reconstructive hierarchy but can 
effectively reconstruct large skin defects. Therefore, autologous 
STSGs remain the primary choice for treating extensive skin 
defects resulting from trauma and scar contracture release [18].  

When conservative treatment is unsuccessful for an elbow con-
tracture, surgery is necessary. However, the best course of action 
may vary depending on whether a local flap or a graft is used 
[2]. While STSGs are easy to harvest and use, they may be less 
durable than LAFs especially over joints that can be under strain 
and motion [3]. LAFs on the other hand give thicker vascularized 
coverage that is more contoured and softer than STSGs, ideally 
allowing for greater function and aesthetics [5, 6]. The morbidity 
of a donor site and complexities of the operation should also be 
considered. Both surgical methods are performed regularly, yet 
little comparative data exists and no research specifically eval-
uating STSGs and LAFs for elbow contractures has been pub-
lished. A direct comparison is needed to make an evidence-based 
surgical recommendation that allows for better long-term func-
tional outcomes. Therefore, the present study was planned with 
an objective to compare outcomes of lateral forearm flap and 
split thickness skin graft for soft tissue reconstruction of elbow 
contractures in post-burn patients.

MATERIALS AND METHODS

This prospective cohort study was carried out by Plastic & 
Reconstructive Surgery Department, Dr. Ruth K.M. Pfau Civil 
Hospital, Dow University of Health Sciences, Karachi, Pakistan, 
during 1st November, 2024 to 31st May, 2025. The study followed 
the Declaration of Helsinki, was approved by the Institutional 
Review Board (IRB No. 3460/DUHS/Approval/2024/272, dated 
28th September, 2024), and all participants provided written 
informed consent. Patients of age 2-12 years of either gender 
presenting with elbow contracture of grade II-III with their con-
sent were included. Patients with history of polytrauma, periph-
eral vascular diseases and those who previously underwent 
lateral forearm graft or thigh graft were excluded. 

A pilot study was conducted enrolling 30 patients per group 
who were followed till 6 weeks. At sixth week, range of motion 
(ROM) was 29.4 ± 3.4 in LAF group whereas it was 17.1 ± 2.7 
in STSG group. At 90% power and 95% confidence interval, 
a sample size of <30 patients was calculated using Open-Epi 
calculator. Therefore, for better study results, a sample of 50 
patients per group was considered. Non-probability consecutive 
sampling technique employed to enlist patients.

Patients planned to undergo reconstruction of elbow contractures 
admitted a day before surgery. Pre-operatively a detailed history 
was taken by assigned duty doctors. As per hospital protocol, 

routine laboratory investigations including blood test, coagula-
tion profiles and kidney function were carried out to assess their 
medical fitness for the surgery. The reconstruction procedures 
were performed by all those consultant plastic surgeon in our 
center who had at least 5 years of relevant experience. The pro-
cedure was performed under general anesthesia. Reconstruction 
was carried out using either lateral forearm flap or split thickness 
skin graft based on surgeon’s preference. 

Depending on the scar type, either transverse or gentle incision 
was given at the elbow join at volar aspect. The graft was har-
vested from thigh using Humby’s knife. The graft was fixed 
using vicryl 4/0, and a tie-over was applied to fix the graft in 
place, and the donor site was covered with Vaseline gauze and 
a pressure bandage.

While the patient was in a supine position, their lateral arm was 
lifted. All flap were reverse with an average flap size of 8x6 
cm. The flap was harvested from the lateral aspect of the same 
extremity. The lateral arm flap's blood supply comes from the 
posterior radial collateral artery (PRCA), a branch of the radial 
collateral artery. The lateral intermuscular septum of the arm is 
traversed by the PRCA. The position of this septum can be found 
by drawing a line from the deltoid muscle's insertion site to the 
lateral epicondyle. The brachialis and brachioradialis muscles 
border the intermuscular septum anteriorly, whereas the triceps 
muscle borders it posteriorly. A line was drawn from the lateral 
epicondyle to the radial styloid in situations when an extended 
lateral arm flap (ELAF) was required. The first cut was made 
from the back. After that, the triceps muscle was found by cutting 
the skin and fascia. Next, the perforators that were penetrating 
the skin was identified. The intermuscular septum between the 
triceps and anterior muscles was then be discovered by lifting the 
skin and fascia anteriorly over the triceps muscle. The septum 
contains the posterior radial collateral artery. The superior vessel 
was traced and isolated, and an incision performed. When the 
posterior radial collateral artery reaches the deltoid region, it 
could be located. After that, the posterior flap was raised all 
the way to the triceps' muscle fascia. Little muscle perforators 
were found as the flap is lifted towards the septum; these could 
be ligated with hemoclips or coagulated using bipolar forceps. 
Together, the pedicle and septum wererecognized and revealed, 
moving from the distal to the proximal regions. Elevating the 
anterior flap might cause the fascia to stick to the muscle a little 
bit more. The flap could then be elevated from the distal to the 
proximal position. The artery and vein were split and ligated 
at the distal aspect. The flap from the humerus was released by 
dividing the septum as it descended deeply to these arteries. 
The distance between the arteries and the humerus grows as 
dissection moves closer to the proximal end, making the process 
easier. The radial nerve was eventually show proximally. The 
incision can be extended proximally to lengthen the pedicle and 
acquire broader caliber vessels. To expose the proximal pedicle 
and ligate any branches, the triceps and brachialis muscles were 
retracted. During retraction, care was taken to avoid pressure 
on the radial nerve. The flap was placed over the flaw once it 
has been lifted. The donor site was managed with STSG and 
bolster dressing. 
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The first dressing change was performed on post-operative day 2 
in lateral flap group and on post-operative day 5 in STSG group. 
After that dressing was changed after every day. During dressing 
change, post-operative complications were assessed. Patients 
were evaluated at sixth week and three months for assessing 
study outcome variables. As post-operative care, patients were 
advised to receive physiotherapy and wear splint. Physiotherapy 
included range of motion and strengthening exercise, scar man-
agement techniques and night-time extension splinting.

Study outcome variables include assessment of range of motion 
and post-operative complications. A universal goniometer was 
used to measure the range of motion in the affected elbow joint 
using a standardized technique defined by Chalpleu and cowork-
ers [19]. All measurements were taken by a single trained cli-
nician to reduce inter-observer variability and were done in a 
similar standardized position pre-operatively and at final fol-
low-up (sitting or supine arm in anatomical position). Active 
elbow flexion and extension were each measured in degrees of 
motion, and the ROM was calculated as the difference between 
maximum flexion and extension. Post-operative complications 
were evaluated clinically and through direct physical examina-
tion at follow-up visits. Graft loss was evaluated with direct 
visual inspection of the graft site. Complete loss was identified 
by signs of necrosis, black discoloration, or detachment of the 
graft from the wound bed, while partial graft loss was defined as 
incomplete take of the graft with regions of necrosis or non-ad-
herence impacting less than 50 % of the grafted area. Assess-
ment of elbow contractures recurrence was performed through 
measurement of elbow ROM at follow-up. A decrease in ROM 
of >20 degrees compared to immediate post-operative was con-
sidered recurrence. Physiotherapy compliance was defined as 
attending physiotherapy for at least 6 days in a week. All the 

measurements were taken by the same clinician, using a standard 
goniometer, for consistency.

Patients’ demographic variables such as age and gender and their 
clinical profile including type of contracture (linear, medial and 
edge), duration since burn and contracture and operative timings 
were also recorded. 

STATISTICAL ANALYSIS

Data was analyzed using SPSS version 27. Categorical variables 
were summarized through frequencies and percentages. Numer-
ical variables were first assessed for assumption of normality 
using Shapiro-Wilk test. Variables were found to be normally 
distributed and thus were expressed as mean ± standard devi-
ation. Categorical variables were compared among two groups 
using Chi-square or Fisher-exact test. Independent t-test was 
applied to compare numerical variables. Paired t-test was applied 
to compare ROM at sixth week and third month. P-values less 
than or equal to 0.05 was deemed as statistically significant. 

RESULT

A total of 50 patients were studied in both the groups. Mean age 
of patients was 10 ± 2.8 years and 9.4 ± 2.4 groups respectively. 
Majority of patients were males in LAF group than STSG group 
(72% versus 28%). Two groups did not differ on the basis of age 
(p=0.264), gender (p=0.096), duration since injury (p=0.865), 
and duration of contracture (p=0.947). Frequency of linear type 
of contracture was significant higher in STSG group whereas 
frequency of total type of contracture was higher in LAF group 
(p<0.001). Operative time was significantly higher in LAF group 
than STSG group (p<0.001) (Table 1). 

Table 1. Comparison of Patients’ Sociodemographic and Clinical Features among the Study Groups.

Variables LAF STSG p-value
Age (in years), mean ± SD 10 ± 2.8 9.4 ± 2.4 0.264

Gender
Male, n(%) 36(72) 28(56)

0.096
Female, n(%) 14(28) 22(44)

Type of Contracture
Linear, n(%) 12(24) 24(48)

*<0.001
Medial, n(%) 2(4) 10(20)
Edge, n(%) 8(16) 8(16)
Total, n(%) 28(56) 8(16)

Duration since burn injury (in months), 
mean ± SD 17.4 ± 4.7 18.2 ± 5.3 0.865

Duration of contracture (in weeks), 
mean ± SD 6.5 ± 1.2 6.2 ± 1.8 0.947

Operating times (in minutes), mean ± 
SD 166.8 ±28.5 89.4 ± 33.3 *<0.001

 *p-value was considered significant at 5% level of significance.



Ishtiaq et al.National Journal of Health Sciences, 2026, Vol. 11, No. 280

Mean range of motion was significantly higher in LAF group at 
sixweeks (p<0.001) and third month (p<0.001) as compared to 
STSG group. Complication incidence was not significantly dif-
ferent between the two groups at six weeks (p=0.117) and third 

month (p=0.056). There was no recurrence in LAF group at six 
weeks whereas recurrence rate was 12% in STSG group at six 
weeks (p=0.027). Recurrence rate remained significantly higher 
in STSG at third month than LAF group (p<0.001) (Table 2).

Table 2. Comparison of Functional Outcomes, Complication and Recurrence at Sixth Weeks and Third Month among the 
Study Groups.

Variables LAF STSG p-value
At Sixth Weeks
Range of motion, mean ± SD 30.6 ± 3.8 18.4 ± 5.8 *<0.001
Complication, n(%) 0(0) 4(8) 0.117
Recurrence, n(%) 0(0) 6(12) *0.027
At Third Months
Range of motion, mean ± SD 112.9 ± 22.20 54.3 ± 15.6 *<0.001
Complication, n(%) 0(0) 5(10) 0.056
Recurrence, n(%) 2(4) 10(20) *0.014

 *p-value was considered significant at 5% level of significance.

Mean gain in ROM was higher in LAF group than STSG 
(82.3±22.6 versus 35.9±15.8, p<0.001). Table 3 shows compar-
ison of ROM at sixth week and third month for two study groups 
based on recurrence status, complications and physiotherapy 
compliance. For both of the study groups mean gain in ROM 

at three months was lower for those who developed recurrence 
than those who did not. Similarly, mean difference for ROM was 
lower for those who developed complication than those who did 
not experience any complication. Mean difference of ROM was 
lower for patients who were non-compliant to physiotherapy 
than those who were compliant to physiotherapy.

Table 3. Comparison of ROM at Sixth Week and Third Month for Two Study Groups Based on Recurrence Status, Complica-
tions and Physiotherapy Compliance.

Variables Frequency 
(%)#

Range of Motion (in degrees)
p-value

Sixth Week Third Month Mean Difference
LAF Group 
With recurrence 2(4) 32.5 ± 3.5 41 ± 1.4 8.5 ± 2.1 -
Without recurrence 10(20) 30.6 ± 3.8 116 ± 16.6 85.4 ± 11.9 *<0.001
Complication 0(0) - - - -
Without complication 50(100) 30.6 ± 3.8 112.9 ± 22.20 82.3 ± 22.6 *<0.001
Physiotherapy  
compliance 41(82) 30.7 ± 3.8 121.2 ± 13.5 90.5 ± 14.1 *<0.001

Physiotherapy  
non-compliance 9(18) 30.6 ± 3.9 75.2 ± 12.6 44.5 ± 14.5 *<0.001

STSG Group 
Recurrence 10(20) 16.9 ± 6.8 29.5 ± 5.5 12.6 ± 3.4 *<0.001
Without recurrence 40(80) 18.7 ± 5.6 60.5 ± 10.01 41.8 ± 7.4 *<0.001
Complication 5(10) 16 ± 5.4 51.0 ± 22.2 35.0 ± 18.4 *0.018
Without complication 45(90) 18.6 ± 5.9 54.7 ± 14.9 36.1 ± 15.5 *<0.001
Physiotherapy  
compliance 46(92) 17.4 ± 4.7 56.7 ± 13.7 38.1 ± 14.5 *<0.001

Physiotherapy  
non-compliance 4(8) 15.0 ± 4.1 26.3 ± 2.5 11.3 ± 6.3 *<0.001

 #Frequency was computed at 3 months is given, *p-value was considered significant at 5% level of significance.



Comparison of Lateral Arm Flap and Split Thickness Skin... National Journal of Health Sciences, 2026, Vol. 11, No. 2 81

DISCUSSION

The lateral forearm flap (LAF) and split thickness skin graft 
(STSG) have significant differences in the level of complexity 
and the time required to perform. The LAF includes detailed 
dissections of vascular pedicles, flap elevation, inset and clo-
sure of the donor site, making it a technically more challenging 
operation [20]. In contrast, STSG is much simpler and requires 
release of the contracture site and the harvesting of graft from 
a donor site, usually requiring less time. This technical differ-
ence is illustrated in our study, where the mean operating time 
for LAF was significantly longer than STSG (166.8 ± 28.5 min-
utes versus 89.4 ± 33.3 minutes). We attempted to maintain the 
focus of the study on these inherent differences in procedural 
demand, given the context of post-burn elbow contracture. The 
indication for either intervention is often determined by the sur-
geon in terms of depth of defect, quality of tissue, and guarantee 
of coverage, meaning that STSG is often faster and easier, but 
LAF might be indicated to provide robust, well-vascularized soft 
tissue reconstruction.

Postoperative examination of range of motion (ROM) and 
functional recovery is an important part of assessing successful 
soft-tissue flap reconstruction for the post-burn elbow contrac-
tures [21]. The mean ROM for the lateral arm flap (LAF) group 
at the 6th week after surgery in our study was 30.6 ± 3.8 degrees, 
which is consistent with a similar study reporting early recovery 
of elbow movement following flap-based reconstruction [7]. El 
Kashty SM et al. [22] presented their experience in treating a 
series of 8 cases of post-burn contracture with reverse flow LAF, 
and reported that 6 weeks after surgery their flaps provided stable 
coverage with approximately a 30° extension loss. In our study, 
however, the mean elbow range of motion (ROM) at 6 weeks 
after surgery for the split thickness skin graft (STSG) group was 
17.8 ± 6.0 degrees. In the literature, we were not able to find 
directly comparable studies reporting functional outcomes based 
on early (6-week) assessments after STSG for post-burn elbow 
contractures. However, there are studies that show flap based 
approaches had better ROM than patients managed with skin 
grafts, even at three months follow-up [23, 24].

In this study, one noteworthy observation was the marked 
increase in ROM from the 6th week to 3 months in both groups. 
However, the amount of increase was much greater in the LAF 
group at each follow-up time point. The evidence that LAF per-
formed better than STSG is again a reflection of the biomechan-
ical advantage of the flap being able to preserve joint movement, 
most likely due to its better elasticity, bulk, and higher shear 
forces. These findings are in line with previous literature sup-
porting flap-based reconstructions of joints. Studies demonstrate 
without failure, that flap reconstructions have better outcomes 
for functional recovery, lower rates of re-contracture, and earlier 
mobilization than grafting methods [25, 26].

The findings demonstrate that patients who did not comply with 
the physiotherapy had a significantly lower gain of ROM than 
those who did comply. An explanation for this issue is likely the 

behavioral tendency in our local patient population, once people 
observed improvements in ROM, they tended to discontinue 
their physiotherapy. However, this unfavorable effect to compli-
ance pattern limits functional recovery as these accelerated early 
benefits were quite possibly not sustained over the long term. 
The issue of non-compliance was lower in the STSG group than 
LAF group as ROM improvements were slow. Patients managed 
with STSG who received limited functional gains were most 
likely to have complied with the rehabilitation program as they 
were still struggling to gain desirable improvements. The infor-
mation proves not only how the two unlike methods of recon-
structive technique are biologically different, but how the aspect 
of perceived functional recovery (positive patient behavior), all 
of which eventually determine the final outcomes.

In our case, no complications were experienced in the lateral 
arm flap (LAF) group with 6-weeks and at 3 months follow-up, 
indicating that our method of conduction of reconstruction is 
relatively safe and reliable. It can also be supported by the lit-
erature, whereby fasciocutaneous flaps like LAF always have 
a lower complication rate. This probably happens because it is 
well-vascularized, stronger to shears and can be safely placed 
into early mobilization without graft-take failures and healing 
[23-25]. The complication rate of STSG group was 8% at 6 
weeks and 10% at 3 months. This agrees with the prior literature 
where STSGs have been noted to have high complication rates 
when placed and especially when placed over the joints, with 
partial graft loss, slow healing, infection, or early contracture 
being the leading complications [24, 25]. Not having dermal 
support, and the consistent gear of both mobility of the joint 
and adherence of the graft, STSG would be more susceptible to 
complications in the post-operative periods around high move-
ment locations such as the elbow. The comparison between both 
methods shows that LAF had a statistically lower complication 
profile over STSG, which again confirms that LAF enhances the 
surgical durability and strength of the tissue. Although there was 
no significant difference in the current cohort, the difference had 
clinical significance.

Even greater dramatic differences existed in recurrence rates. At 
6 weeks, no recurrences were observed in LAF group and STSG 
group had 20 percent recurrence rate. The initial low recurrence 
(2%) was also observed among the LAF group by 3rd month 
whereas the STSG group had been on a constant increase up to 
a rate of 36%. This is a very drastic contrast and brought out a 
long term benefit of contracture release under LAF. The benefit 
of the flap design is that it provides the benefactors with the 
advantage of being more elastic, having a thicker structure of a 
coverage and accepts contracture. The STSG constructions are 
more prone to secondary tightening with time, particularly hard 
to carry out in the younger pediatric or active populations. These 
results were in line with the literature reviewed on long-term 
stability and recurrence rate in flap-based reconstruction which 
further justifies the use of LAF in functional results of post-burn 
elbow contracture reconstruction [24, 25].
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LIMITATIONS 

This paper has certain weaknesses which should be mentioned. 
The size of the sample was small that can have impact on gen-
eralizability and power of statistics of various outcomes, espe-
cially complications. It was also single-center research and may 
have induced institutional bias as far as surgical practice and 
postoperative treatment. Thirdly, we measured functional out-
comes at 3 months only after operation; this time frame could 
not be considered sufficient to determine both the sustainabil-
ity of contracture release and late recurrence. Furthermore, we 
did not objectively measure rehabilitation compliance using an 
objective measure, but we did observe that it may have shaped 
recovery trajectories, and specifically in the LAF group. It is 
important to note that patient-reported outcomes incorporating 
satisfaction, pain, and aesthetics were not the focus of this study; 
as such, we miss considerable insight into the psychosocial and 
cosmetic variables associated with either reconstruction. Finally, 
since all study participants were pediatric, direct extrapolation 
of the findings to adults would be inappropriate, as their tissue 
response and rehabilitation dynamics will differ considerably.

CONCLUSION

The present study demonstrates a lateral arm flap had better 
outcomes than the split thickness skin grafts in terms of recon-
struction of elbow contractures, showing rapid improvement in 
functional recovery with lesser complication and recurrence rate 
in pediatric population.

AUTHORS’ CONTRIBUTION

Asma Ishtiaq: Conceptualization, Study Design, Writing Draft, 
Final approval, final proof to be published.
Faisal Akhlaq Ali Khan and Maryam Noor: Study Design, 
Critical review and revision the manuscript.
Waqas Sami and Hiba Khan: Writing draft.
Kinza Imam: Methodology, Data analysis and interpretation.

ACKNOWLEDGEMENTS

Declared none.

ETHICAL DECLARATIONS 

Data Availability Statement

Data will be available from the corresponding author upon a 
reasonable request.

Ethical Approval 

The study followed the Declaration of Helsinki, was approved 
by the Institutional Review Board (IRB No. 3460/DUHS/
Approval/2024/272, dated 28th September, 2024), and all par-
ticipants provided written informed consent.

Consent to Participate

Informed written consent taken from the participants of the 
study.

Consent for Publication

All authors provide consent for publication of this work. 

Conflict of Interest

Declared none.

Competing Interest/Funding 

Declared none.

Use of AI-Assisted Technologies 

The authors declare that Claude AI were utilized in the language 
editing and grammar correction in the article.

REFERENCES

[1]	 Hayashida K, Akita S. Surgical treatment algorithms for post-
burn contractures. Burns Trauma 2017; 5: 9.

[2]	 Mosby’s Medical, Nursing & Allied Health Dictionary. 6th ed. St. 
Louis: Mosby Inc. 2002.

[3]	 Goverman J, Mathews K, Goldstein R, Holavanahalli R, Kowal-
ske K, Esselman P, et al. Adult contractures in burn injury: A burn 
model system national database study. J Burn Care Res 2017; 
38(1): e328-e36. 

[4]	 Güven E, Uğurlu AM, Hocaoğlu E, Kuvat SV, Elbey H. Treat-
ment of post-burn upper extremity, neck and facial contractures: 
Report of 77 cases. Ulus Travma Acil Cerrahi Derg 2010; 16(5): 
401-6.

[5]	 Kung TA, Jebson PJ, Cederna PS. An individualized approach 
to severe elbow burn contractures. Plast Reconstr Surg 2012; 
129(4): 663-73.

[6]	 Tan J, Chen J, Zhou J, Song H, Deng H, Ao M, et al. Joint con-
tractures in severe burn patients with early rehabilitation inter-
vention in one of the largest burn intensive care unit in China: A 
descriptive analysis. Burns Trauma 2019; 7: 17.

[7]	 Hawkins HK, Pereira CT. Pathophysiology of the burn scar. In: 
Herndon DN, Ed. Total Burn Care. 3rd ed. Philadelphia: Saunders 
Elsevier 2007; pp. 608-19.

[8]	 Manske MC, Hanel DP. Postburn contractures of the elbow and 
heterotopic ossification. Hand Clin 2017; 33: 375-88.

[9]	 Balumuka DD, Galiwango GW, Alenyo R. Recurrence of post 
burn contractures of the elbow and shoulder joints: Experience 
from a ugandan hospital. BMC Surg 2015; 15(1): 1-7.



Comparison of Lateral Arm Flap and Split Thickness Skin... National Journal of Health Sciences, 2026, Vol. 11, No. 2 83

[10]	 Goverman J, Mathews K, Goldstein R, Holavanahalli R, Kowal-
ske K, Esselman P, et al. Adult contractures in burn injury: A burn 
model system national database study. J Burn Care Res 2017; 
38(1): e328-36.

[11]	 Stekelenburg CM, Marck RE, Verhaegen PDHM, Marck KW, van 
Zuijlen PPM. Perforator-based flaps for the treatment of burn scar 
contractures: A review. Burns Trauma 2017; 5: 5.

[12]	 Wang AW, Zhang WF, Liang F, Li JY, Zhang XF, Niu XT. Pre-ex-
panded thoracodorsal artery perforator-based flaps for repair of 
severe scarring in cervicofacial regions. J Reconstr Microsurg 
2014; 30: 539-46.

[13]	 Mun GH, Jeon BJ, Lim SY, Hyon WS, Bang SI, Oh KS. Recon-
struction of postburn neck contractures using free thin thoraco-
dorsal artery perforator flaps with cervicoplasty. Plast Reconstr 
Surg 2007; 120: 1524-32.

[14]	 Ogawa R. Surgery for scar revision and reduction: From primary 
closure to flap surgery. Burns Trauma 2019; 7 :7.

[15]	 Angrigiani C, Neligan P, Thrikutam N. Anterior neck resurfacing 
using a single free flap: Comparison of flap descent in patients 
with burn sequelae of the neck/chest and patients with burn 
sequelae of only the neck. Ann Plast Surg 2019; 83: 642-6.

[16]	 Katsaros J, Tan E, Zoltie N. The use of the lateral arm flap in 
upper limb surgery. J Hand Surg Am 1991; 16(4): 598-604. doi: 
10.1016/0363-5023(91)90180-j. 

[17]	 Kang SY, Eskander A, Patel K, Teknos TN, Old MO. The unique 
and valuable soft tissue free flap in head and neck reconstruction: 
Lateral arm. Oral Oncol 2018; 82: 100-107.

[18]	 Hahn HM, Jeong YS, Lee IJ, Kim MJ, Lim H. Efficacy of 
split-thickness skin graft combined with novel sheet-type repro-
cessed micronized acellular dermal matrix. BMC Surg 2022; 
22(1): 358.

[19]	 Chapleau J, Canet F, Petit Y, Laflamme GY, Rouleau DM. Valid-
ity of goniometric elbow measurements: comparative study with 
a radiographic method. Clin Orthop Relat Res 2011; 469(11): 
3134-40. 

[20]	 Ullah S, Asif M, Ubaid M, Khalid A, Khan M, Rahman MF. Lat-
eral arm flap: Its usage as pedicle and free flap. Cureus 2020; 
12(12): e12136. 

[21]	 Fanstone R, Price P. Global perspectives on risk factors for major 
joint burn contractures: A literature review. Burns 2024; 50(3): 
537-49.

[22]	 El Kashty SM, Abo Shaban M, Taalab AA. Efficacy of reverse-
flow lateral arm flap for coverage of defects around the elbow in 
pediatric patients. Egypt J Plastic Reconstruct Surg 2022; 46(1): 
51-7.

[23]	 Noureldin K, Issa M, Badawi M, Darwish M, Makram M, 
Abdelazizi A. EP-100 skin graft versus local flaps in management 
of post-burn elbow contracture. Br J Surg 2022; 109(Suppl 5): 
znac245.031.

[24]	 Hur GY, Song WJ, Lee JW, Lee HB, Jung SW, Koh JH, et al. 
Elbow reconstruction using island flap for burn patients. Arch 
Plast Surg 2012; 39(6): 649-54. 

[25]	 Issa M, Badawi M, Bisheet G, Makram M, Elgadi A, Abdelaziz 
A, et al. Skin graft versus local flaps in management of post-burn 
elbow contracture. Cureus 2021; 13(12): e20768.

[26]	 Rajasekar S, Gomathinayagam K, Madan Mohan SN. Evaluation 
of functional outcomes after reconstruction of post-burn contrac-
ture of the hand in the pediatric age group: A Prospective Study. 
Cureus 2024; 16(3): e57102. 

Received: October 23, 2025				    Revised: November 27, 2025			                       Accepted: December 03, 2025

© 2026. The Authors, National Journal of Health Sciences.
This is an open access article distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which permits others to distribute, remix, 
adapt, build upon this work non- commercially, and license their derivative works on different terms, provided the original work is properly cited, appropriate credit is given, any 
changes made indicated, and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.


