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ABSTRACT 
Background and Objectives: Post burn cervical contracture and neck(scar) bands can severely limit neck extension and 
impair functions, while also causing secondary facial distortion. This study assessed the clinical utility of a new technique 
of multiple Y-V advancement flaps for releasing post burn neck contracture and restoring cervical mobility. 
Methods: A retrospective observational case series was conducted at Sulaimani Hospital for Burn and Reconstructive 
Surgeries (Sulaimaniyah, Iraq). Ten patients with post‑burn cervical contracture/bands treated primarily by multiple micro-
Y–V advancement flaps under LA (1983–2025) were included. All outcome data were obtained from OPD documentation. 
Outcomes were maximal neck extension assessed by mentosternal angle (degrees) and mentosternal distance (cm) 
preoperatively versus latest postoperative follow‑up. Patient satisfaction (0–10) reflecting overall satisfaction with function 
and appearance and documented complications were recorded. 
Results: All patients were female; mean age was 35.8 ± 13.9 years. Burns were mainly flame-related (90%). Neck extension 
improved significantly: mentosternal angle increased from 84.5 ± 12.12° preoperatively to 114.0 ± 14.49° postoperatively 
(P = 0.001), and mentosternal distance increased from 11.2 ± 1.69 cm to 15.2 ± 2.1 cm (P = 0.001). Satisfaction was 7–8 
in 70%, 9–10 in 20%, and 5–6 in 10%; no patients reported ≤4. 
Conclusion: Multiple small Y‑V advancement flaps performed under local anesthesia appear to be an effective 
reconstructive option for mild‑to‑moderate post‑burn neck contracture/bands, providing meaningful functional 
improvement and cosmetically preferred local‑tissue reconstruction with high patient satisfaction. Larger comparative 
studies with longer follow‑up are warranted... 
Keywords: Burns; Neck; Contracture; advancement flap; Y-V flap; Surgical Flaps; Reconstructive Surgical Procedures; 
Range of Motion... 
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INTRODUCTION 
Burn injuries represent a major global public health 
problem; according to WHO estimates, they cause 
approximately 180,000 deaths annually, with the majority 
occurring in low- and middle-income countries (LMICs) 
(1). Non-fatal burns result in disfigurement, disability, and 
prolonged hospitalization, with much of this morbidity 
attributable to scar formation, contracture, and associated 
psychological sequelae (2). 
Post-burn scar contracture (BSC) represents one of the most 
functionally devastating sequelae of burn injury. A 
contracture is defined as the pathological result of excessive 
scarring and ongoing scar contraction, leading to loss of 
range of motion (ROM) over joint areas and limiting daily 
functioning  (3). Post‑burn neck contracture is one of the 
most common burn sequelae and produces a combined 
burden of aesthetic disfigurement, functional limitation, 
psychological disturbance, and social problems (4). 

Anterior and lateral neck contractures are among the most 
common sequelae of burn injuries; they restrict ROM, 
complicate airway management, and create significant 
cosmetic deformities (5). The neck carries the highest 
incidence and poorest BSC outcomes due to its thin and 
mobile tissue characteristics, and it has been identified as 
the body region most affected by contracture-related ROM 
limitation (6). Delayed burn wound healing resulting from 
inadequate initial treatment of deep partial- and full-
thickness burns, combined with habitual use of a pillow 
during the post-burn recovery phase, frequently leads to 
anterior neck contracture (7). Neck contracture may cause 
variable deformity of the lower lip, chin, neck, and upper 
chest in addition to movement limitation (8). 
With respect to prior evidence, Mabrouk et al. prospectively 
evaluated 70 patients with post-burn cervical contracture 
and reported that the most common grade was moderate 
contracture, with broad scars comprising the most frequent 
pattern, and that recurrence of neck contracture increased 
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notably with release by skin grafts (28.6%) (9). Similarly, a 
single-center retrospective cohort by Arellano et al. 
reported that among 51 patients treated for neck burns over 
a 14-year period, 39.2% developed a neck BSC, with a total 
of 45 surgical release procedures performed and patients 
undergoing a mean of 3.4 surgeries (6). 
Multiple reconstructive strategies have been described for 
cervical BSC release, including skin grafting, pedicle flaps 
with or without tissue expansion, and free flaps (7). 
Traditional methods, however, are subject to variable 
outcomes, residual neck tightness, recurrence, and 
suboptimal cosmetic appearance. Among local tissue 
rearrangement techniques, the Y–V advancement flap 
offers a geometrically elegant approach to contracture 
release by converting a Y-shaped incision into a V closure, 
thereby lengthening the axis of restriction without requiring 
distant tissue harvest (5, 10). The Y–V advancement 
technique functions by advancing adjacent tissues to fill 
small- to medium-sized cutaneous defects, most often 
resulting from contractures and fibrotic scar bands (10). 
The application of multiple Y–V advancement flaps as a 
primary technique for cervical contracture release, 
redistributing tension across several small advancement 
units simultaneously, has not been systematically evaluated 
in the published literature, underscoring the novelty and 
clinical necessity of the present study. Therefore, this study 
aimed to assess the clinical utility of a new technique of 
multiple Y-V advancement flaps for releasing post burn 
neck contracture and restoring cervical mobility. 
 
Methods and Materials 
Study design and setting 
A retrospective observational case-series was performed at 
the Sulaimani Hospital for Burn and Reconstructive 
Surgeries (Sulaimaniyah, Iraq). The study evaluated 
functional and patient-reported outcomes following release 
of post-burn cervical contracture and fibrotic neck bands 
using multiple Y–V advancement flap technique performed 
under local anesthesia. 
 
Study size and study period 
A total of 10 patients (n = 10) who underwent operative 
contracture release with multiple Y–V advancement flaps 
were included. Cases were identified from institutional 
surgical records across multiple years (1983–2025). 
atients were eligible if they met all of the following criteria: 
History of burn injury with clinically significant anterior 
neck contracture and/or tight cervical scar bands limiting 
extension; Contracture severity classified as mild to 
moderate (by treating surgeon clinical assessment and OPD 
documentation); Operative management using multiple 
micro Y–V advancement flaps as the primary reconstructive 
method for neck release; Availability of OPD charted pre‑ 
and post‑operative measurements of neck extension 
(mentosternal angle and/or mentosternal distance) and 
documentation of patient satisfaction. Patients were 
excluded if: Severe or diffuse neck contracture/broad scar 

contracture requiring larger resurfacing procedures (e.g., 
skin grafting, regional or free flaps); Operative notes did not 
specify the flap design and orientation; Outcome 
measurements were missing; or Follow‑up documentation 
was insufficient to determine post‑operative functional 
status. 
 
Data collection 
All study variables (functional measurements, satisfaction 
scoring, and follow‑up documentation) were obtained and 
gathered from the outpatient department (OPD) records. 
Data were obtained through retrospective chart review 
using a structured abstraction sheet. 
For each patient, demographic and burn‑related information 
was recorded, including age at the time of the index 
operation, sex, burn etiology (flame vs chemical), and the 
estimated %TBSA as documented by the burn team. 
Surgical history was abstracted, focusing on the number of 
prior reconstructive operations. 
Preoperative clinical assessment included documenting scar 
pattern (linear/band/broad) and contracture degree 
(mild/moderate/severe), and noting airway‑relevant clinical 
measures when applicable (e.g., chin–thyroid prominence 
distance), even though the procedure was performed under 
local anesthesia. 
 
Outcomes 
Objective functional outcomes reflected maximal neck 
extension and were documented in OPD: 
The full‑extension mentosternal angle (degrees): recorded 
with the patient upright, actively extending the neck to the 
maximum tolerable position; angle documented using a 
handheld goniometric approach. 
The full‑extension mentosternal distance (cm): linear 
measurement from the menton to the suprasternal notch 
using a flexible measuring tape during maximal extension. 
For analysis, the pre‑operative value was defined as the last 
measurement recorded before surgery, and the 
post‑operative value was taken from the most recent OPD 
follow‑up entry after wound healing. 
Patient‑reported satisfaction was extracted from OPD 
follow‑up notes using a 0–10 numeric rating scale. Patients 
were asked for overall satisfaction incorporating both 
functional improvement (neck movement) and cosmetic 
appearance (scar/band visibility and neck contour). Scores 
were grouped into 0–2, 3–4, 5–6, 7–8, and 9–10 categories. 
Safety data were captured by screening postoperative 
records for documented complications (infection, wound 
dehiscence, delayed healing, hypertrophic scar aggravation, 
flap congestion/necrosis, or recurrence). 
Clinical photographs: Standardized pre‑ and post‑operative 
photographs were obtained in OPD for clinical 
documentation in selected cases, with patient consent, and 
presented as case figures (Methods/Results) to demonstrate 
functional and cosmetic change (see Figure 1-3). 
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Figure 1. Case oneFigure 2. Case two. 
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Figure 3. Case three. 

 
Surgical technique 
The procedure was performed with the patient supine and 
the neck prepared in sterile fashion. Local anesthesia was 
used (local infiltration along the planned incisions), 
allowing the procedure to be completed without general 
anesthesia or intubation. 
Design and orientation: Multiple small Y‑shaped markings 
were drawn serially along the tight anterior cervical 
band(s). Each Y was oriented perpendicular to the vertical 
neck band (i.e., the central limb crosses the band), which 
facilitates transverse recruitment and lengthening along the 
axis of restriction. The length of each Y‑to‑V advancement 
was micro‑designed: the limbs were typically < 1 cm (≤ 10 
mm), enabling multiple releases with minimal additional 
scarring. 
Release and advancement: Under LA, the scar band was 
incised at each Y in a stepwise fashion until satisfactory 
extension was achieved without undue tension. Each micro 
flap was elevated in the subcutaneous plane with a broad 
dermal‑subdermal base; undermining was kept 
conservative due to scar vascularity. The central limb of 
each Y was advanced and closed as a V, providing 
incremental lengthening and distributing tension across 
multiple small units rather than one large high‑tension 
closure. 
Closure: Hemostasis was secured. Wounds were closed 
with sutures per surgeon preference and tissue condition. 
Absorbable sutures were not used for all patients; deep 

sutures were applied selectively, and skin closure was 
commonly performed using non‑absorbable interrupted 
sutures. A non‑adherent dressing was applied. 
Postoperative care: Follow‑up in OPD focused on wound 
healing, scar care, and maintenance of neck extension 
exercises. Patients were advised on posture/extension 
practices to reduce the risk of recurrence. 
 
Statistical analysis 
Data were entered into and analyzed with IBM SPSS 
Statistics for Windows, Version 28.0 (IBM Corp., Armonk, 
NY). Continuous variables were summarized as mean ± SD, 
while categorical variables were reported as frequency and 
percentage. Pre- versus post-operative changes in the full-
extension mentosternal angle (degrees) and mentosternal 
distance (cm) were evaluated using a paired-samples t-test. 
All tests were two-tailed, and P ≤ 0.05 was considered 
statistically significant. 
 
Ethical considerations 
This study was conducted as a chart-based outcomes 
assessment. Informed consent was obtained from all 
patients for the surgical procedure and for the use of their 
clinical information in follow-up and outcomes evaluation 
in accordance with institutional policy. 
 
Results 
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The study included a total of 10 patients with a mean age of 
35.8 ± 13.90 years. All patients were female (100%). The 
timing of surgery spanned multiple years, with 1 (10%) 
patient in 1983, 2 (20%) patients in 2017, 1 (10%) patient 

in 2020, 3 (30%) patients in 2022, 2 (20%) patients in 2023, 
and 1 (10%) patient in 2025. (Table 1) 
 

 
Table 1. Demographic Characteristics of Patients (n = 10). 

Variable No. % 

Age 35.80 ± 13.895 

Sex Female 10 100% 
Male - - 

Time of surgery (year) 

1983 1 10% 
2017 2 20% 
2020 1 10% 
2022 3 30% 
2023 2 20% 
2025 1 10% 

Total 10 100% 
 
The majority of burns were caused by flame injuries 9 (90%) patients, while chemical burns accounted for 1 (10%) patient. 
The percentage of total body surface area affected by burns varied across patients: 10% (1 patient), 23% (1 patient), 29% 
(1 patient), 32% (1 patient), 38% (1 patient), 39% (1 patient), 40% (1 patient), 57% (1 patient), 63% (1 patient), and 70% 
(1 patient). 
Regarding surgical history, 3 (30%) patients underwent 2 previous surgeries, 4 (40%) patients had 3 surgeries, 2 (20%) 
patients had 4 surgeries, and 1 (10%) patient underwent 5 surgeries. The majority of patients 9 (90%) patients had their last 
surgery in 2025, while 1 (10%) patient had the last surgery in 2024 (Table 2). 

 
Table 2. Burn Characteristics and Surgical History in patients. 

Variable No. % 

Cause of burn Flame 9 90% 
Chemical 1 10% 

% of burn 

10% 1 10% 
23% 1 10% 
29% 1 10% 
32% 1 10% 
38% 1 10% 
39% 1 10% 
40% 1 10% 
57% 1 10% 
63% 1 10% 
70% 1 10% 

Number of surgeries 

2 3 30% 
3 4 40% 
4 2 20% 
5 1 10% 

Time of the last surgery 2024 1 10% 
2025 9 90% 

Total 10 100% 
 
The full-extension mentosternal angle showed a significant increase post-operatively. Measured in degrees, the pre-
operative mean was 84.50 ± 12.12, which increased to 114.00 ± 14.49 post-operatively (P ≤ 0.001). When measured in 
centimeters, the mean pre-operative distance was 11.20 ± 1.69 cm, increasing to 15.20 ± 2.10 cm post-operatively (P ≤ 
0.001). 
 
 
 

Table 3. Pre- and Post-Operative Surgical Outcomes in patients. 
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Surgery  Pre-Operative Post Operative P-value* 

Full-extension mentosternal angle 
(Degree) 84.50 ± 12.122 114.00 ± 14.491 0.001 

Full-extension mentosternal angle (cm) 11.20 ± 1.687 15.20 ± 2.098 0.001 

*P-value based on Paired t-test 
 
Patient-reported satisfaction was recorded on a 0–10 scale. No patients reported scores of 0–2 (Very Dissatisfied) or 3–4 
(Dissatisfied). One (10%) patient scored 5–6 (Natural), 7 (70%) patients scored 7–8 (Satisfied), and 2 (20%) patients scored 
9–10 (Very Satisfied) (Figure 4). 

 
Figure 4. Patient Satisfaction Scores.

 
Discussion 
Cutaneous contractures and fibrotic cervical bands 
following burn injury are among the most challenging 
sequelae in plastic and reconstructive surgery (11). These 
complications not only severely restrict neck range of 
motion and disrupt essential functions such as swallowing, 
speech, and mastication, but also create persistent traction 
on adjacent tissues, leading to long term facial distortion 
and disfiguring scars (12). Achieving complete release of 
these bands requires a precise understanding of the 
biomechanical behavior of scarred skin and the selection of 
a surgical strategy that restores surface area along natural 
skin tension lines without imposing excessive vascular 
compromise (13). 
The present investigation clinically evaluated the efficacy 
and therapeutic outcomes of the multiple Y V advancement 
flap technique for releasing burn related cervical 
contractures and tight neck bands in patients undergoing 
reconstructive surgery. Clinical findings from 10 female 
patients, most of whom sustained flame burns and had 
undergone 2 to 5 prior reconstructive operations, indicated 
strong and statistically significant improvements in neck 
mobility and anatomic indices. Specifically, the mean 
mentosternal angle at maximal extension increased from 

84.50 ± 12.12 degrees preoperatively to 114.00 ± 14.49 
degrees postoperatively. In addition, the mean chin to 
sternum distance increased by approximately 4 cm, rising 
from 11.20 ± 1.69 cm to 15.20 ± 2.10 cm. Patient reported 
outcomes were also highly favorable, with 90 percent rating 
satisfaction as good to excellent, corresponding to scores of 
7 to 10 out of 10, and no cases of dissatisfaction or severe 
cutaneous complications were documented. 
Evaluation of burn etiology showed that 90 percent of cases 
were due to flame exposure and 10 percent were caused by 
chemical agents. Clinically, direct flame burns often 
produce deeper thermal injury and promote intense 
inflammatory responses, which increases the likelihood of 
rigid hypertrophic scarring and thick contracture bands (14, 
15). Management becomes more complex when repeated 
reconstructive interventions are considered. All patients in 
this cohort had previously undergone 2 to 5 unsuccessful 
operations, and most had received three prior reconstructive 
procedures. This high frequency of earlier failures 
underscores the recurrent nature of cervical contractures 
and suggests limitations of conventional approaches such as 
skin grafting or simple Z plasty in maintaining durable neck 
release (16). 
These results are consistent with existing evidence 
regarding the value of local flaps for reconstruction of neck 
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contracture after burn injury. In review studies by Rajabi et 
al. (17), and Annacontini et al. (18), flap based 
reconstruction has generally been associated with reliable 
gains in mobility, high patient satisfaction, and relatively 
low recurrence rates, although heterogeneity in reported 
outcomes limits direct comparison across studies. Similarly, 
Shulkin et al. described this general approach as effective 
for neck contracture release without the need for grafting 
(19). Therefore, the present findings support the premise 
that local advancement flaps can perform well in cervical 
reconstruction, particularly in scarred tissue. 
When compared with alternative methods, this technique 
offers notable advantages over skin grafting. Although 
grafts may be practical in selected settings, they are more 
susceptible to secondary contraction and often yield inferior 
aesthetic quality in neck reconstruction. In contrast, local 
flaps such as the multiple Y-V advancement flap rely on 
adjacent tissue with preserved perfusion, which may 
provide greater long term stability (20, 21). This 
consideration is particularly important for patients with a 
history of multiple prior operations, because surrounding 
cervical tissues are typically less pliable and reconstructive 
challenges are amplified. 
An additional strength of this study is the clinical severity 
of the included cases. Most patients had undergone multiple 
prior procedures, and most injuries were flame related, 
which is commonly associated with broader and more 
complex scarring. Despite these challenges, the cohort 
demonstrated clinically meaningful functional 
improvement and high satisfaction, suggesting that the 
technique may be applicable not only to straightforward 
cases but also to complex patients with repeated prior 
surgery (10). 
Nevertheless, the findings should be interpreted cautiously. 
First, the sample size was small, which limits 
generalizability. Second, the study lacked a comparator 
group, so definitive superiority over techniques such as 
supraclavicular flap reconstruction, Z plasty, or other local 
flap designs cannot be established. Third, long term 
recurrence, scar quality, and standardized aesthetic 
assessments were not reported. Consequently, these results 
are best viewed as preliminary and practice informing 
evidence rather than definitive proof of comparative 
effectiveness. 
In contrast, the study also has several important strengths. 
The use of a single, well defined, and relatively 
straightforward technique enhances practical applicability 
for reconstructive surgeons. In addition, the concurrent 
assessment of functional outcomes and patient satisfaction 
provides a more comprehensive understanding of treatment 
effect. Finally, the cohort consisted of clinically complex 
cases, which increases the practical value of the findings. 
Overall, the multiple Y V advancement flap may be 
considered an effective, accessible, and relatively less 
invasive option for management of cervical contracture. 
Conclusions 
The multiple Y-V advancement flap appears to be an 
effective method for releasing post burn neck contracture 
and scar bands in burn patients, with the potential to 
produce clinically meaningful improvement in neck range 

of motion and patient satisfaction. These findings are 
consistent with the existing literature supporting the utility 
of flap based reconstruction for post burn cervical 
contracture and suggest that this technique may be a reliable 
option, particularly in complex cases. Nonetheless, future 
studies with larger samples, comparative designs, and long 
term follow up are required to clarify its relative role among 
established reconstructive approaches. 
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