
Introduction: 
Pediatric burns are very common and most of 
them are due to scalding. Following burns 
there are the possibilities for the development 
of hypertrophic scars and contractures. Most 
often the upper limbs get affected in burn 
accidents. The quality of life depends on the 
functional capability of the affected limb and 
as these patients are prone to develop 
contractures so this could lead to poor 
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physical appearance of the limb as well as 
functional impairment. In the upper limbs the 
hand is. the most common site to get burned 
while the development of axillary contrac-
tures are the most difcult to prevent after 
burns . 

As we know that the contractures not only 
cause disgurement of the limb but also 
reduce the functional ability of the limb, may 
affect activities of daily living, such as 
grooming, dressing, eating, and bathing, as 
well as ne motor tasks. The only way to 
correct this deformity is re-constructive 
surgery i.e. release of the contracture and then 
the coverage of the remaining part with the 
grafts or flaps as required. The full assessment 
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of the affected area and the assessment of the 
functional impairment is the rst step towards 
the proper surgical treatment . There are 
different techniques for the re-construction of 
contracture. But, we have to use those 
techniques which can prevent further defor-
mity, provide maximum mobility to joints 
and also look good in aesthetic sense. There 
are  the different  problems which a 
reconstructive surgeon faces during the 
surgery like shortage of skin, changes in the 
surrounding structures like tendon shortening 
or neurovascular changes and joint stiffness. 
Different techniques are available for 
coverage after release of contracture like split 
thickness graft, full thickness graft, local 
flaps, micro vascular free tissue transfer and 
Integra articial skin. Whatever technique we 
use our main point of concern is maximum 
aesthetic and especially functional outcome 
for the patient.

We decided to conduct this study to see the 
outcome of different surgical techniques in 
post-burn contractures and to observe the 
relation of age with the outcome of the 
surgery in terms of functional improvement.
In two distant countries, with different 
culture, skin color and socio-economic
life. Taking the number of patients, their age, 
location and determining the type of burn 
contracture.

Methodology:

This was a descriptive case series study 
carried out from August 2009 to August 2014 
in Department of Plastic and Reconstructive 
Surgery - University Clinical Center 
Prishtine-Kosova and the Department of 
Plastic and Re-constructive Surgery, 
Bahawal Victoria Hospital, Bahawalpur. 
Patients aged 9 months to 17 years with no 

metabolic derangements were included in the 
study. History was taken and complete 
physical examination was done.

Functional impairment was assessed properly 
by checking the range of movement across 
the joint. X-rays were ordered to see if the 
joint is also involved in the contracture or not.
After proper assessment and x-rays, surgical 
procedure and probable outcome of the 
surgery was explained to the parents and 
proper informed consent was taken. For 
patients where only skin is involved in 
contracture, we covered the released portion 
with split thickness or full thickness grafts. 
Areas where tendons, ligaments or bones are 
exposed after releasing contracture, we have 
to use flap for

the coverage. After surgery patients were kept 
in ward from 7 days to 3 weeks to monitor for 
complications. Patients were discharged with 
the advice for physiotherapy and were called 
for follow up every week for two months and 
then they were called monthly for a year to see 
the functional improvement of the limb.

Results:

Total of 128 patients from each country were 
included in the study. Their age ranged from 9 
months to 17 years with the average age of 11 
years. 

Different types of contracture we noted in 
upper limbs after burns and what different 
types of procedures we used for the coverage 
after release of contracture. Table I.
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Table No. 1 Different sites of contractures and reconstructive procedures used

Table No. 2 highlights the complications 
which we observed after surgery. We 
observed that whatever procedure we use for 

coverage, complication rate is more or less 
the same.

Table No. 2 Complications in different procedures used for release and coverage

Infection

Wound dehiscence in donor 

site in flap cases

Donor site hematoma in flap 

cases

Partial flap necrosis in flap 

cases

Formation of contracture 

after surgery

Split 
thickness 

graft

Full 
thickness 
skin graft

Local 
flaps Z-plasty

V-Y 
advance-
ment flap

Groin 
flaps

Radial 
artery 

perforator 
flaps

Cross 
nger 
flaps

Complications

Pr-Ks  

Bw-Pk

Pr-Ks  

Bw-Pk

Pr-Ks  

Bw-Pk

Pr-Ks  

Bw-Pk

Pr-Ks  

Bw-Pk

1

-

-

1

-

-

1

1

1

1

1

-

-

1

1

-

-

-

-

-

-

1

-

-

1

-

1

-

-

1

-

-

-

1

-

-

-

1

-

-

-

1

-

-

-

-

-

-

2

-

-

-

-

-

-

-

1

2

2

-

-

-

-

-

-

1

-

2

3

-

-

1

-

-

-

1

-

Pr-Ks               Bw-Pk Pr-Ks               Bw-Pk
Site of contracture

No. of patients (percentage)
Procedures performed

No. of patients

Flexor  contractures 
of ngers

Extensor contractures 
of  the hand

Wrist contractures

Elbow contractures

Axillary contractures

82(64.06%)

5(3.90%)

7(5.46%)

23(17.96%)

11(8.56%)

 56 (43.75%) 

28 (21.87%)

14

18 (14.06%)

12 (9.37%)

Release and full-thickness skin graft
Z-Plasty
Local and regional   flaps
Cross nger flap
Release and full thickness skin graft
Local advancement flaps
Groin flap
Release and split thickness skin graft
Release and full thickness skin graft
Radial artery perforator based forearm flap
Z-Plasty
Abdominal/groinflap
Z-Plasty
V-Y advancement Flap
Release and split thickness skin graft
Z-Plasty
Release and split thickness skin graft
V-Y advancement flap

28
46
7
1
2
2
1
1
1
1
1
3
16
5
2
5
3
3

30
10
16
15
7
6
6
4
2
2
6
4
8
3
7
2

Table No. 3 shows the relation of age with the 
improvement of functional impairment after 
surgery and it clearly shows that functional 
improvement is better in younger children. 
We assess the aesthetic sense of the coverage 
on the basis of color and anatomy. We divided 
the aesthetic outcome of surgery into three 
categories based on colour i.e. similar colour 
as the surrounding or excellent, color is nearly 

same to the normal surrounding areas i.e. 
good and no similarity of the colors i.e. poor. 
53% cases have excellent results, 28% were 
good and 18% were poor. We also assessed 
that to what extent we were able to normalize 
the anatomy. 73% cases have regained the 
normal anatomy but in 27% cases we were 
unable to restore normal anatomy due to joint 
stiffness.
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Table No. 3 Functional assessment after one year of reconstruction with respect to age

Finger 
contracture

Extensor 
contracture 
at MCP 
joint in 
ngers

Wrist 
contracture

Elbow 
contracture

Axillary 
contracture

Flexion 
Extension

Flexion 
Extension

Flexion 
Extension 
abduction 
Adduction

Flexion 
Extension 

Flexion 
Extension 
Adduction 
Abduction 
upto 30 
degree than 
90 degree 
then over 
the head

All 
movements 
were 
possible to 
full extent 
in all 
patients

Full range 
of 
movement 
in all cases

All patients 
have full 
range of 
movement

All patients 
have 
normal 
movements

All cases 
got full 
range of 
movements

All 
movements 
were 
possible to 
full extent 
in all 
patients

Full range 
of 
movement 
in all cases

All patients 
have full 
range of 
movement

All patients 
have 
normal 
movements

All cases 
got full 
range of 
movements

Movements 
are limited 
in two - 
three 
patients 
out of 14- 
16 of this 
age group

Two patient 
out of 3-5 
has limited 
movements

All patients 
have full 
range of 
movement

2--2 out of 
4-5 patients 
have 
limited 
movements

Full 
abduction 
over the 
head was 
not 
possible in 
all 4-3 
patients

Movements 
are limited 
in two – 
threepatien 
ts out of 15
-17 of this 
age group

One patient 
out of 3-5 
has limited 
movements

All patients 
have full 
range of 
movement

2--2 out of 
9-10 patients 
have 
limited 
movements

Full 
abduction 
over the 
head was 
not possible 
in all 4-3 
patients

8-7 out of 
15- 12 
patients 
have 
limited 
movements

5-3 out of 
8-7 patients 
have full 
range of 
movements

One out of 
4- 4 patients 
have 
limited 
movement 
of wrist

Only one 
patient in 
this age 
group &has 
restricted 
movements

Abduction 
up to 90 
degrees or 
more is not 
[possible in 
both 
patients in 
this age 
group

7-6 out of 
15- 12 
patients 
have 
limited 
movements

5-3 out of 
8-7 patients 
have full 
range of 
movements

One out of 
4- 4 patients 
have limited 
movement 
of wrist

Only one 
patient in 
this age 
group and 
hasrestrict 
movement

Abduction 
up to 90 
degrees or 
more is not 
[possible in 
both 
patients in 
this age 
group

Site of 
contracture

Movements 
used to assess 
function

Age Groups         Pr-Ks ………B-Pk 

9 months to 5 years

Pr-Ks B-Pk

5 years to 11 years 11 to 17 years

B-Pk B-PkPr-Ks Pr-Ks 

Fig. 1. (a) flexion contracture after the 
           burn-Pr-Ks

Fig. 1. (b) Radial artery perforator based  
           forearm flap -  Pr-Ks

Fig. 1. (c) Two weeks after reconstruction 
           with radial forearm flap  -  Pr-Ks

Fig. 2. (a) A 15 year old girl with flexor contracture of 
           hand after burn-  Pr-Ks

Fig. 2. (b) The contracture was released with ''Z” Plasty-  
           Pr-Ks
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Fig 4. (b): contractures released and full thickness skin grafting 
           done
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Fig 4. (a): Flexor contracture of ngures after burn

Fig. 3. (b) The contracture was released and the coverage was 
           done with Split thickness skin graft. Patient having 
           normal range of motion 

Fig. 3. (a) A 16 year old boy with extensor contracture of hand 
           after burn

Fig 5. (a): contractures of little nger. 
          After release tendon was exposed 

Fig 5. (b): a cross nger flap is elevated Fig. 5. (c):post operative picture with good 
           coverage and color match.

Discussion:
Re-construction of a post-burn contracture is 
a challenge for the surgeon, specially in the 
cases where tendons, ligaments and joints are 
also involved in the contracture. A study 
conducted by S. C Tucker shows that patients 
with severe post-burn contractures must be 
treated by the surgeon who has mastered a 
range of flaps within a setting where 
physiotherapy expertise are available. A 
study conducted by Ogwa R and et al shows 
that free flaps have satisfactory results for the 
axillary contracture but size, shape, location 
and depth of contracture must be kept in mind 

(4,9) for the selection of surgical method . 
Askar I conducted a study and shows that 
double reverse V-Y flap is easy to use when 
tension across contracture line is too great to 
use any (5) local flap . Young RC and et al 
s h o w s  t h a t  m a x i m u m  f u n c t i o n a l 
improvement is achieved in younger children 
as joints and (6) tendons have laxity . The 
study also shows that local flaps have 
excellent outcomes; free tissue transfer is 
good in children and Integra articial skin 
needs extensive post-operative care and is not 
easy to use. Study of Stern PJ and et al shows 
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grafts, flaps and deep releases have equally 
good to excellent results regardless of the 
technique we use. Lgnatidis IA and et al 
shows that distal ulnar and radial artery 
perforator based flaps have good functional 
and aesthetic outcome, easy to obtain and 
cover both dorsal and palmar defects without 
signicant functional decits or donor site 
complications.

Our study shows that post-burn contracture in 
hands are most common as hands are the most 
common site to be affected by burns as (2.10) 
depicted by Gupta RK and et al . We noted 
that even in hands, nger contractures are 
most common. Results clearly shows that 
complications have no relation with the type 
of procedure we use and all types of 
techniques have fair to excellent results. 
Size, shape, condition of joints and type of 
contracture are the most important points to 
be kept in mind while deciding about the 
technique because all the methods have 
comparable results.  Development of 
contracture again after surgery is seen in 
three-four cases and upon investigation it is 
revealed that attendants and patients were 
negligible towards physiotherapy. Functional 
outcome of the surgery depends on the age of 
patients and joint mobility and laxity. It is 
clear that maximum functional improvement 
is achieved in all cases in age group of 9 
months to 5 years. Even in the age group of 5 
years to 11 years the results are good, 
although a very few cases have limited range 
of movements but the patient was able to do 
his daily routine. In the age group of 11 to 17 
years, 10 out of 27 patients in Pr-Ks & 12 out 
of 26 patients in B-PK have restricted 
movements which comes due to joint 
stiffness and loss of laxity in tendons and 
ligaments. 

It is also observed that maximum normal 
anatomical correction is obtained when joints 
are not stiff or involved with the contracture. 
Colour match of the coverage with the 
surrounding is 80% in Pr-Ks but in the B-Pk 
53% cases have excellent colour match and 
18% cases have poor colour match with the 
surrounding but the people usually get happy 
if they achieve good functional outcome. 
With this study we can say that, competency 
in plastic surgery implies a special 
combination of basic knowledge, surgical 
judgment, technical expertise, ethics, and 
interpersonal skills in order to achieve 
satisfactory patient relationships and 
resolution.
This evidence has implications for how we 
think about the impact of contractures on 
patient's function. Activities of daily living, 
instrumental activities of daily living and 
occupational tasks in children are more 
affected with upper extremity impairments, 
there by reinforcing the needs for outpatient 
therapy after burn injury. 

Conclusion: 
The patients age and joint stiffness play an 
important role in the functional outcome of 
surgery. The age of less than 11 years is good 
for release of contractures as return of 
function is maximum in this age group. The 
type of the procedure has no relation with 
complications and outcome of the surgery.
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