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Background: Neck scar contracture is an important complication of burns and still represents a 

major challenge for plastic surgeons .This study was aimed to assess the surgical procedures used 

to reconstruction of the neck scar contracture and their complications by cervicodeltoid flap in 

Urmia, Iran, 2015. 

Methods: This observational descriptive study was conducted on 25 patients (7 males, 18 females) 

with a mean age of 31.80 years who had post burn scar contracture of neck. These patients 

undergone operation under general anesthesia then scar released and cervicodeltoid flap was 

performed.     

Results: In all of the patients, successful release of the contractures was achieved without any 

complication or recurrence of the contractures in the follow-up period. The most complications of 

flap included hematoma in 3 patients (12%), seroma in 2 patients (8%), infection in zero patient 

(0%), flap loss in zero patient (0%) and suture dehiscence in zero patient (0%), ischemia and 

necrosis of end flap in 5 patients (20%).  

Conclusion: According to the results, in the application of cervicodeltoid flap, there is no necessary 

to have skin grafts for the area which the flap is taken, and the flap will solve the problem of 

dynamic constraint depending on the patient’s condition including the age, location and expanse of 

the scar in neck and thus our results showed less side effects. 
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Introduction 

 

Burn is a serious injury in the world and burn wound healing is a major problem [1, 2]. Burn injuries can be a major source of 

mortality and morbidity from trauma in many parts of the world [3]. Moreover, burn is the most expensive traumatic injury, 

due to long hospitalization, rehabilitation and costly treatment of scar and wound [4]. Organ functions may be impaired in the 

acute phase of burn and in severely burned patients, there are functional and aesthetic late complications [5]. One of the most 

complications of post burn is scar [6]. Scar contractures cause many problems such as aesthetic, psychological, functional and 

social problems and neck contractures lead to deformity of the lower lip, chin, neck and chest [7]. 

Besides the effects of post burn neck contractures on the movements of the neck, they also can affect the function of the lower 

face and result in possible tracheal alteration. Because of functional and cosmetic problems as well as economic and 

psychosocial side effects due to these contractures, surgical correction is generally recommended, especially in children in 

whom they can cause growth imbalance in the head and neck area [8]. Tissue expanders, bioengineered dermal substitutes, 

local or free flaps, and autologous skin grafting are the standard treatments of neck contracture [9]. Neck scar contracture is 
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an important complication of burns and still represents a major challenge for plastic surgeons [10-12].  There are many methods 

to treat neck contractures, including Z-plasties, split-thickness skin grafts, full-thickness skin grafts, local or pedicle skin flaps, 

pedicle or free musculocutaneous flaps, perforator flaps, super thin flaps and free cutaneous flaps [10, 13, 14]. The 

aforementioned techniques often imply multiple surgeries and increasing morbidity and usually offer poor aesthetic and 

functional outcomes [15]. The purpose of this study was to evaluate the surgical procedures for reconstruction of the neck 

using cervicodeltoid flap. 

Materials and Methods 

This observational descriptive study was done in the Imam Khomeini hospital of Urmia, Iran from august 2010 to august 2015. 

Twenty five patients were included in this study (7 males, 18 females). Their ages ranged from 18 to 45 years with a mean age 

of 31.80 years. All presented with post-burn scar contracture needed surgical release and they were suitable candidates for 

cervicodeltoid flap (Figure 1). 

After administration of patients in the burns unit, they were prepared for operation. The study was performed according to the 

protocol of the ethical guidelines of the declaration of Helsinki.  

The surgical technique was performed under general anesthesia. After deep anesthesia, the entire scar contracture of neck was 

removed by a scalpel, fibrous tissues were removed and after hemostasis with bipolar cauterization, they were prepared for 

flaps (Figure 2). The result from the release of scar tissue in the cervical region was good.  

The defect was created then grafted with cervicodeltoid flap according the size and length of contracture defect. Because flap 

size was determined according to the recipient site, and the flap was designed on the deltoid skin and tissue expanders of 

various kinds, sizes, and shapes were used in relation to the distribution of scar tissue. All expander ports were positioned 

externally (Figure 3-a). 

A vacuum drain was also placed in the site, if necessary. Vacuum drains were used in case of uncertainty about hemostasis or 

probability of fluid accumulation at the pocket site, for instance due to adjacency to cervical lymph nodes. Then the flap was 

fixed at its ends with a few sutures. The donor sites were closed directly despite the large dimensions of the flaps (Figure 3-

b). 

Results  

The present study was carried out on 25 patients with cervical post-burn scar contractures. In this study, 18 patients (72%) 

were female and 7 patients (28%) were male.   Reconstruction and Flap of cervical in 20 patients were done unilateral and in 

5 patients were used bilateral flap. In all of the patients, successful release of the contractures was achieved without any 

complication or recurrence of the contractures in the follow-up period.  In the follow-up visits one month after operation, in 

all cases, moderately good skin color was achieved. The functional and aesthetic result was considerably improved by the use 

of cervicodeltoid flap. The site of operation necrosis was not observed and all flaps were successful. As show in table 1, the 

most complications of flap included hematoma in 3 patients (12%) which were drained, seroma in 2 patients (8%) which were 

aspirated, infection in zero patient (0%) which were controlled by dressing and antibiotics, flap loss in zero patient (0%) and 

suture dehiscence in zero patient (0%) and ischemia and necrosis of end flap in 5 patients (20%).The Ischemia and necrosis of 

the end flap was managed conservatively and recovered completely. This complication did not require surgical intervention. 

In this method, all of the patients were pleased and satisfied.  

 

Table 1. Frequency of surgical satisfaction and complication. 

Total Number of 

Patients 
Satisfaction 

Flap 

Ischemia 
Hematoma Seroma Infection 

Flap 

Necrosis 

N % N % N % N % N % N % N % 

25 100% 25 100% 5 20% 3 12% 2 8% 0 0% 0 0% 
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Figure 1. Patient with post-burn scar contracture of the neck 

 

 

Figure 2. Preoperative view of flap in a case after the contracture release. 

a
 

Figure 3. The view of cervicodeltoid flap during operation (a) and after suturing (b). 
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Figure 4. Post-operative view of unilateral (a) and bilateral (b) cervicodeltoid flap 

 

Discussion 

Our study reflected the surgical procedure to release post-burn scar contracture of the neck. Neck is a sensitive area in term of 

both beauty and function. Many functional limitations and beauty abnormalities are seen after post-burn contracture of the 

neck. Reconstruction of severe deformities and scars in the neck following healing from burns is one of the main challenges 

of surgeons [16]. Many methods have been supported to reconstruct neck contractures for cosmetic goals [10,13, 14] and all 

of them have their advantages, disadvantages, and limitations. For example skin graft can cover a wide area after complete 

scar excision in a single operative procedure, simple, reliable, and safe but recurrence is not common due to secondary skin 

graft contracture, especially with split thickness skin grafts [2, 17]. The use of local tissue, considering the same color and  

texture with the injury site  is sometimes difficult or impossible to be achieved in burn patients because the local flaps need a 

sophisticated procedure [18, 19]. Myocutaneous flaps are a good method for reconstruction of severe mentosternal contracture 

deformities but their bulkiness accompanied with cervical sagging as well as the need to rotate the vascular pedicle of the flap 

for 180° when using the skin paddle to resurface the neck and reduction of swallowing or speech function  limit their use [20-

24]. this flap is particularly suitable for repairing post-burn scar contracture of the neck. In addition, this flap has the potential 

ability to be used as a large free flap [25]. The free flap technique does not always give a good outcome. It is time-consuming 

and costly. However in the head and neck region, free flaps reconstruct different anatomic structures with good results. Free 

flaps in head and neck burning can reduce facial muscle movements and lead to neck contours, unnatural face and poor 

cosmetic aspect (different colour, excessive bulk)[26-28].  We believe that surgical procedures should be scheduled depending 

on patient status and also on priorities determined by the burn team in collaboration with the patient [29, 30] . Our efforts have 

focused on choosing the appropriate techniques that at the same time should give functional and cosmetic results.  

This research indicated the healing of cervical post-burn scar contracture with cervicodeltoid flap. Skin from the deltoid area 

is considered a good match for reconstruction of the neck regions and this method is easier to perform. It was first described 

by Kazanjian and Converse as “in charretera” or acromial flap [31]. We have achieved good results in this research. This flap 

is easy to perform, with both good functional and as well as color match and aesthetic results. In our experience, all patients 

were satisfied. There was very low necrosis and infection in sites of operation and all of flaps were successful. This flap does 

not need any skin graft. In terms of the costs of cervicodeltoid flap in comparison to other surgeries of neck reconstruction is 

lower costs of hospital admission and the patient’s stayed for shorter time in hospital.   

 

Conclusion 

According to the results, in the application of cervicodeltoid flap, there is no necessary to have skin grafts for the area which 

the flap is taken, and the flap will solve the problem of dynamic constraint depending on the patient’s condition including the 

age, location and expanse of the scar in neck and thus our results showed less side effects. 
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