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Outcomes of axillary contractures

Long-lasting axillary burn contracture problem in developing countries: 
underlying reasons and solution suggestions
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Abstract

Aim: In this article, we aimed to share our results of axillary contracture release operations and opinions on management protocols to obtain 
optimal postoperative results.

Methods: Ten patients were operated between September 2004 and June 2013. All patients were male. The age distribution was between 
20-24, and all patients had axillary contractures for more than 10 years. In our study, split thickness skin grafts, full- thickness skin grafts, local 
flaps, perforator flaps and a combination of these techniques were used to release axillary contractures. Following the postoperative period, 
all patients were included in a program of both passive, and assistive ROM exercises.

Results: In our ten-patient case series, despite each patient had some degree of joint motion gains, we reached suboptimal outcomes. Only 
3 of 10 patients reached 180-degree arm abduction. We also reached optimal 180-degree shoulder abduction in our 3 cases that had been 
operated with pedicled flaps.

Conclusion: All 2nd or 3rd-degree axillary region burns should be hospitalized in a burn unit. Particular attention should be paid to pediatric 
patients to avoid burn contractures in axillary regions.
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Introduction

Axillary contractures are long- term complications of deep burn 
injuries in the axillary region. Shoulder abduction is limited to more 
than 120 degrees, and all upper extremity motions are decreased 
due to band formation and thickened skin.1 Daily activities are 
impaired with axillary contractures, moreover, the psychological 
status of patients is deteriorated.2 All kinds of daily activities 
are impaired with the existence of axillary contractures because 
the most of hand, forearm and arm movements need regular 
and proper shoulder movements.3 Pediatric age group patients 
comprise the vast majority of burn patients,4 and children tend to 
accommodate to therapy regimens poorly.5 Thus, children tend to 
have contracture formation more frequently compared to adult 
age group patients. The frequency of axillary contractures has 
been reported as high as 27%–38% 6,7 and the patients living in 
developing countries are more prone to serious contractures.8

In the English literature, there is no consensus on the classification 
of axillary contractures or on the selection of perfect surgical 
release technique. Split thickness skin grafts, full- thickness 
skin grafts, local flaps,9,10 pedicled flaps,11,12 perforator flaps,13,14 
pre-expanded pedicled,2,8,13,15 and many pre-expanded,2 or non-
expanded free flaps are reported to be used in axillary contracture 
releases. In this study, we aimed to share the outcomes of our 
experiences with axillary contracture release operations and ideas 
to reach optimal results.

Materials and Methods

This is a multicentral retrospective case series study. All patients 
were male. Age distribution ranged from 20 to 24 years, and all 
patients had axillary contractures for more than 10 years. The 
average age of patients was 21,5 years. The main duration of 
contractures before surgery was 15,6 years. We have not used 
classification criteria and chose the surgical technique based on 
clinical consensus. Split thickness skin grafts, local flaps, local flap 
+ split thickness skin graft, perforator flap, perforator flap + split 
thickness skin graft were used in our operations as outlined in Table 
1. All patients received physiotherapy in the post-operative period 
and only 2 patients had 10% partial flap loss (Supplementary 
Figure S1 a, b, c, d).

Pre-operative and post-operative goniometric measurements 
were recorded. Results were listed as optimal if the patient had 

reached 180 degrees shoulder abduction. Postoperative shoulder 
abductions below 180 degrees were listed as suboptimal. Shoulder 
abduction gain was also considered in each case.

All patients have signed informed constent before submission.

Ethical Approval
This study did not require ethical approval according to the relevant 
guidelines.

Statistical Analysis
Data were analyzed descriptively. Continuous variables were 
summarized using means, and categorical variables were presented 
as numbers. No inferential statistical analyses were performed 
because of the descriptive case-series design.

Reporting Guidelines
This study was reported in accordance with the STROBE guidelines.

Results

In our ten-patient case series, despite each patient had some 
degree of joint motion gains, we reached suboptimal outcomes. 
Only 3 of 10 patients reached 180-degree arm abduction. All our 
patients have had burn injuries in their pediatric ages, more than 
10 years before contracture release surgery. Familiarity to living 
with such a condition in pediatric, adolescent and adult ages make 
those patients to be adapted to perform their daily motions in a 
restricted way. Some degree of soft tissue and joint stiffness can 
accompany this condition. Such factors are among the causes of 
suboptimal results (Supplementary Figure S3 a, b).

Discussion

Joint contractures can be avoided with proper burn care, casting 
and physiotherapy. Those kinds of essential methods are best given 
in burn care centers. Some patients cannot reach the healthcare 
system due to possible low social, economic and cultural level in 
developing countries. Thus, those kinds of patients may remain 
untreated in case of a burn injury and even unoperated for long 
periods of time. In our country, every male individual has an 
obligatory military service task at the age of 20. Thus, patients 
coming from low socioeconomic and low sociocultural levels may 
find high-quality health care opportunities in military hospitals. 
This is why we can reach those long-lasting axillary contracture 

Table 1. Patients Data

STSG, Split thickness skin graft; LF, Local flap; PF,  perforator flap

Patients Age Sex
Burn injury 

and 
operation, y

Surgical 
technique

Shoulder abduction degrees Shoulder abduction gain

Pre-operative Post-opera-
tive Degrees %

1 21 Male 18 STSG 130 160 30 23.07

2 22 Male 17 LF+STSG 140 165 25 17.8

3 20 Male 13 LF 110 145 35 31.8

4 20 Male 13 PF 160 180 20 12.5

5 24 Male 15 LF 40 110 70 175

6 23 Male 14 LF 90 155 65 72.2

7 20 Male 18 LF 20 90 70 350

8 20 Male 16 LF 70 90 20 28.5

9 22 Male 17 PF+STSG 90 180 90 100

10 23 Male 15 PF 100 180 80 80
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patients who have not been operated for more than 10 years. 
The surgical approach to axillary contractures resulting from 
burn injuries is a challenging field for a reconstructive surgeon. 
Because there is no consensus on the classification system. As 
Lykoudis et al 15 mentioned, many authors 16-19 had classified have 
axillary contractures or modified previously defined classifications. 
Recently Grishkevich published a new classification system 
based on a large patient series with 346 operations on axillary 
contracture releases.12 Due to the lack of a widely accepted and 
routinely used classification system, the same kind of patients 
with axillary contractures can be operated in a very large scale 
of different techniques, changing from simple skin grafts to free 
flaps (Supplementary Figure S2 a, b). Every technique has its own 
“pros and cons”. The splitthickness skin grafts lose their popularity, 
in spite of technical convenience, due to cosmetically undesired 
appearance in longterm and tendency to recontracture.17 Z-plasty, 
W-plasty-like techniques remain options for release surgery, but 
poor skin quality of adjacent tissues in cases of large burn sequel 
areas can cause complications like partial or total flap loss. In the 
literature, many pedicled and pre-expanded pedicled flaps have 
been described for axillary contracture release surgeries. Such 
options can be more effective than local flaps or split-thickness skin 
grafts. During axillary contracture release surgery, adjacent axillary 
neurovascular anatomic structures can be exposed perioperatively, 
and should be covered by a strong soft tissue. This kind of problem 
can be better overcome by pedicled flaps like Latissimus dorsi 
muscle flap or preexpanded latissimus dorsi flap.15 Local flaps 
like trapezeflap 9 and double opposing rectangular advancement 
flap;10 pedicled flaps like posterior arm flap,11 quadrangular local 
scar subcutaneous pedicled flap;12 perforator flaps like circumflex 
scapular perforator (CSP) propeller flap,13 thoracodorsal artery 
perforator (TDAP) fasciocutaneous flap;14 pre-expanded pedicled 
flaps like Latissimus dorsi flap,15 TDAP flap,2,8 and many pre-
expanded,2 or non-expanded free flaps are reported. Our results 
were somehow suboptimal when compared to Kulahci et al.’s 
paper,8 in which adult age group axillary contracture cases had 
been operated with a pre-expanded pedicled thoracodorsal artery 
perforator flap and Hocaoglu et al.’s paper,2 in which pediatric age 
group patients had been operated with pre-expanded perforator 
flaps of the dorsolateral trunk. This may be due to the inadequacy 
of split- thickness skin grafts, local flaps and their combined use in 
severe contractures. We also reached optimal 180-degree shoulder 
abduction in our 3 cases that had been operated with pedicled 
flaps. We, as reconstructive surgeons, know that prevention is 
the best solution in a deformity correction surgery. Children tend 
to have more burn injuries compared to adults, and complication 
rates are higher for children. One review with 3146 patients also 
showed that6 82% of follow-up patients who had contracture 
formation were under 5 years of age.20,21 In the same paper with 
3000 patients, the author also expressed that the axillary region 
is a very special region because all axillary burn injuries cause 
contracture formation to any degree. The author also published 
that the median time for a contracture occurrence is 12.1 months 
and the maximum time is 13 months. According to this information, 
all axillary burn injuries, especially children, should be followed a 
minimum of 13 months for contracture formation. Webbs et al. 
in their prospective case series with 25 axillary burn patients 
expressed that approach to shoulder burns with a flowchart would 
be very useful and patients achieved full range of motions and all 
functions were preserved by 12 weeks post-discharge using their 
flowchart.1 All deep (2nd or 3rd degree) axillary region burns should 
be hospitalized, especially in a burn unit if available. Particular 

attention should be paid to avoid contracture formation after 
acute axillary burn injuries, if the victims are children. Axillary burn 
patients should be followed regularly for 13 months postdischarge 
to recognize axillary contracture formation and interfere in with 
more simple and convenient methods. If an AC patient is operated, 
especially if there is a long-time interval between the burn injury 
and contracture release surgery, and if the axillary contracture is 
severe by any of the classification criteria, we strongly recommend 
pedicled flaps or pre-expanded pedicled flaps to reach optimal 
shoulder range of motion and function gain.

Limitations

Since this study is retrospective and single-center, this may limit 
the generalizability of its results.

Conclusion

All second third degree axillary region burns should be treated 
in burn units. Particular attention should be paid especially to 
pediatric patients to avoid burn contractors in axillary an the other 
joint regions.
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