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Abstract

Background: Contracturesfollowing burnsareaserious sequel impacting functional ability of patient. The
impact ismoreif handsareinvolved giventheir importancefor daily tasksand earning of livelihood.Aims:
To study the type of hand contractures in patients after burn injury, surgical procedures done and the
outcomes after surgery. Settings and Design: Retrospective study was conducted. Records of patients
undergoing surgical correction of post burn hand contractures were studied. Material and M ethods:
Patients were classified according to McCauley’s classification before surgery. They underwent surgical
correction. Different methodswere used for wound coverage. In post operative period splintswere applied
and physiotherapy administered. Patients were again graded as per McCauley classification at the end of
oneyear. Results: A total of 35 patients were studied. Of these 19 were male and 16 were female. Ages
ranged from oneyear to 28 years. Singledigit involvement was seen in eight patients and both handswere
involved in two patients. Methods used for hand coverage were split thickness skin grafting (STSG), full
thickness skin grafting (FTSG) and localflaps. Recurrence was observed in two patients. Rest all the
patients showed improvement.Conclusion: Good functional improvement can be achieved in patients of
post burn hand contractures. Skin graft is reasonable method of wound coveragein these patients and flap
coverage should be used when skin grafting is precluded. K-wiring is an effective method of splintagein
post-operative period. Patients need to befoll owed up meticuloudy for proper splinting and physiotherapy.
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Introduction

Despite advancesin prevention and treatment of burns,
a sizable number of burn injuries still occurt>. In spite
of best treatment complications follow. One of the
important sequel aeis scarring becauseit can lead to gross
disfigurement which makes the patient avoid social
interaction. If the scarring occursacrossjointsit resultsin
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contractures with loss of function of the joints. This
becomesparticularly important if hand involvement isthere
ashand functionisimportant for activitiesof daily living
and livelihood. Loss of function of both hands cripples
the patient.

Proper treatment at thetime of burninjury intheform
of dressings, splintage, physiotherapy, skin grafting and/

Copyright: © 2024 JK Science. This is an open access journal, and articles are
distributed under theterms of the Creative CommonsAttribution-Non Commercial-
ShareAlike 4.0 International License, which allows othersto remix, transform, and
build upon the work, and to copy and redistribute the material in any medium or
format non-commercially, provided the original author(s) and source are credited
and the new creations are distributed under the same license.

Cite this article as: Sadhu S, Prabhakar B. Study of Post Burn Contracture of
Hand, Surgical Management and Outcomes. JK Science 2024; 26(4):220-4

220 JK Science: Journal of Medical Education & Research

Vol. 26 No. 4, Oct - Dec 2024



v "“"““"l\\\

or flap coverage can prevent formation of contractures.
However, once contractures are established, various
surgicd procedures can lead to restoration of hand function
and improvement in quality of life of the patient

M cCauley devel oped classification of burn contractures
of hand to categorise the severity of loss of function and
thetype of contracture’®. He divided these patientsinto 4
categoriesasfollows:

1. Gradel: Symptomatictightnessbut no limitationin

range of motion; normal architecture

2. Milddecreasein range of motion without significant

impact on activities of daily living; no distortion of
normal architecture

3. Functional deficit noted, with early changes in

normal architecture of hand

A. Flexioncontractures

B. Extension contractures

C. Combination of flexion and extension
contractors

4. Lossof hand function with significant distraction

of normal architecture of the hand

A. Flexioncontractures

B. Extension contractures

C. Combination of flexion and extension
contractors

Thepatientsin categories 3 and 4 requireintervention
torestore/improvetheir hand function.

The present study was based on the patients of post
burn hand contractures who presented to our institution
and required surgery.The type of contracture, surgery
done and the outcome were studied.

Approval was obtained from institutional ethics
committee.

Material and M ethods

Patient records of all patientswho underwent surgery

at our institution for post burn contracture of hand from
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January 2017 to December2022 were studied. Patients
who were not operated were excluded from the study.
After obtaining the history and examining the patients
they were categorized according to McCauley’s
classification. Informed written consent was obtai ned for
al the patients. The surgical procedure performed for
the contracture was noted. Patients were followed up
after surgery for periods up to one year and finally
categorized again. Changein the status was noted.
Results

A total of 35 patients were studied.All of them had
suffered thermal burns. Of these 19 were male and 16
werefemale. Theagedistributionisgivenintable 1. The
youngest patient was one year old and the oldest patient
was 28 years old. Maximum number of patientswerein
the age of group of less than five years (n=13) showing
thevulnerability of young childrenfor theseinjuries. Only
six patients were above 20 years of age. Single digit
involvement was seen in eight patients out of whom four
had involvement of littlefinger and four had involvement
of middlefinger. Rest of the patients (n=27) had multiple
digit involvement. Bilateral hand involvement was seen
intwo patients. Various methods of wound coveragewere
utilized either alone or in combination. Split thicknessskin
graftingwas donein 24 patients, multiple z-plastiesin 13
patients, local flap in six patientsand full thicknessskin
grafting in three patients. Pre-operatively most patients
were stage 4a(n=24), nine were stage 3a and one each
was stage 3c and 4b. Post-operatively 31 patients were
instage 2, 2in stage 1, one patient remained in stage 4a
ashisk-wire had to be removed because of discolouration
of the finger indicating vascular compromise and one
patient had recurrence and again landed in stage 4a.
Discussion

Burns remain a major public health concern across
the world especially in the developing countriesi*2.

Table 1. Summary of the Patients

Pre-op grade

SNo. [ Age(years) ™—=3—T 35 [ 3ac | 4A | 48 | 4C | Tow
1 5 2 9 1 13
7 510 1 2 3
3 1015 7 4 6
4 1520 3 5 8
5 20-25 2 2
6 25 1 2 3

Total 9 24 1 S
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Involvement of handsinthe burnsis markedly detrimental
to the patient. Loss of hand function not only affectsthe
livelihood of the person but also affects the activities of
daily living. Loss of function of both hands can cripple
the patient.

Aggressive management of hand burns at the time of
injury helps in prevention of the contractures®. This
includes proper dressings, proper splinting, timely surgical
intervention/sand proper rehabilitation. Aggressive early
physiotherapy has important role in restoration of hand
function. Use of silicon sheets and pressure garments
improvethe aesthetic and functional result. Every effort
should be made for prevention of the contractures as
treating established contractures is unlikely to yield as
good results as primary treatment. However, the patients
usually arenot fully compliant to thetreatment for various
reasons. Frequent dressing changes which are painful
discourage the patient from following the treatment
regimen. Maintaining hand in functional position is a
formidable challenge as it involves tight splinting in
uncomfortable position which isalso painful resultingin
patient changing to position of easethus pre-disposingto
contracture formation. Frequently hand burnsare part of
major burns involving other body parts and affecting
overall condition of patient leading to less than optimal
treatment of hand burns. In our country financial
constraints are major factor for inadequate and
compromised treatment. Many patients do not even seek
treatment at proper heath facility and are treated by
quacks®.

Once the contractures are established surgery
becomes the mainstay of treatment. The timing of the
surgery isnext consideration. Ingeneral, in casesof burns
secondary surgeries are usually done after a period of
one year as thisisthe time taken for the scar to mature.
In our study we operated most of the patients after
establishment of contractures which was primarily
because of late presentation of the cases.

Once it has been decided to operate upon the patient
the operative plan needsto beformulated®. For thishand
needs to be thoroughly examined and tissues involved/
causing the contracture have to be identified. This will
ensurethat all components of the contracture arereleased
at thetime of surgery and optimal restoration of function
achieved. Any involvement of fascia, tendons, joints,
ligaments, other structures besides scarring of the skin
therefore needs to be assessed. Besides, at the time of
surgery, the surgeon needsto have an open mind as some
unforeseen pathology may reved itself on operating table
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only and the operative plan will have to be modified
accordingly.

Proper wound coverage is as important as proper
contracturerel ease. Giving agood wound cover without
releasing all components of contracturewill compromise
the results as will improper wound coverage in spite of
good contracture release. Various methods of wound
coverage including split thickness skin grafting, full
thickness skin grafting, z-plasty, local flaps, regional flaps
and even freeflaps have been used "8, Dermal substitutes
have al so been used for coveragein these patients!®. For
each patient the method deemed most suitable for that
particular patient isused.

In our study split thickness skin grafting was used as
themethod of wound cover in 18 patients. Inall the patients
graft take was good with good functional recovery. Mann
et al have studied the use of split thickness skin grafting
in these patients®?. They found it to be a satisfactory
method. They also compared thin split thickness skin
graftswith thick split thickness skin grafts and concluded
that thejoint mobility after surgery wassimilar with both.
Iwuagwu et al studied the use of skin graftsin post burn
contracture rel ease and concluded that they were simple,
reliable and safe*. They recommended the use of full
thickness skin graftswhenever possible. In our study full
thickness skin graft was used in three patients with good
results.

Z-plasty (multiple) was used in nine patients in our
study to cover the wound. Use of z-plasty has been
recommended by Hudson et a inmild contracture where
more than 50% range of motion of thejoint is preserved
and the contracture isin the form of alinear band with
pliable skin adjacent to itl®. It obviates the need of skin
graft if adequate flaps are available. Many variations of
the z-plasty have been described™?.

The exposure of structures such as tendons, bones,
vessels, nerves etc necessitate the use of flaps. We used
local flapsin six of our patients. The flap was used to
cover the vital structures and the residual wound was
skingrafted.Ulkur et a have described variousflapsused
inthese patientg*®!. Flap coverage has been recommended
by many authorsas preferred method of coverageinthese
patients to prevent the recurrence of contracture. By far
local mobilisation of tissuein theform of Z-plasty, V-W
plasty, 4 flap plasty etc. hasbeen utilised by variousauthors
for majority of the cases. The other flaps used include
local fascio-cutaneous flaps, reverse radial artery flap,
posterior interosseousflap, groin flap and in more severe
and extensive burns free flaps have been used. In our
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study the use of the extensive flaps was not required
because of the nature of contractures.

The methods used for wound coverage in our study
included split thicknessskin graft, full thickness skin graft,
z-plasty and local flapindividually or in combination. As
mentioned previoudy it has been recommended that flap
coverage should be done to prevent recurrence of
contractures. In our study we were able to obtain
satisfactory results using split thickness skin grafting in
majority of patients (Fig 1, 2). Only one patient in our
series had recurrence of contracture. Use of flaps can
therefore be reserved for patients in whom the wound
bed precludes skin grafting or those with recurrence of
contractures. However, recurrence may be observed even
after flap coverage. Use of full thickness skin graftsin
well vascularised beds can be aneffective alternative to
flap coverage.

Fig 1. Post burn Contracture of Whole Hand
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Proper splinting after surgery isessential!. Splinting
may be done by external splints (Plaster of Paris,
customized) or internal splinting using k-wires.Inour study
k-wiring was done in 18 patients (Fig 3, 4, 5). There
wereno adverse effectsnoted on joint function after their

Fig 3: Post Burn Contracture in a Child Involving Little
and Ring Fingers

Fig 2: Post Operative Picture of Patient Shown in
figure 1

Fig 5: Patient in Figure 4 after removal of k-wires
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removal. Sungur et al in their study concluded that k-
wiresfacilitate graft take, prevent recurrence of deformity
and do not cause any permanent articular damagel™®. K -
wiresare themost effective method of splinting asit does
not allow any manoeuvring by the patient and maintain
the desired position effectively. Thus, they would bethe
method of choice in children and patients in whom
complianceisanticipated to be anissue.

For adult patientswith lesser severity of contractures
external splintscan beused. Plaster of Paris(POP) splints
can beapplied at thetimeof surgery and continued through
the period of splintage or can be replaced by customised
splintsin post-operative period. Alternatively customised
splints can be fabricated in advance and applied at the
timesurgery itself. Splintsshould be applied at least for a
period of threeweeks or longer if required. Inlater post-
operative period splints may be applied only at night
allowing active movements during daytime. This also
facilitates early physiotherapy.

Another important component of the treatment plan
for these patientsis physiotherapy. Physiotherapy needs
to be started as soon as possible. In our study
physiotherapy was started at the end of three weeks after
surgery when the k-wires were removed or the external
splintage was discontinued or only night splints were
applied.This is in consonance with other authors ¢!
Aggressive and sustained physiotherapy is essential for
good outcome.

Conclusion

We found the use of skin grafts either split thickness
or full thicknessto be asuitabl e option for wound coverage
in these patients. Local and distant flaps should be used
when use of skin grafts is precluded. Combination of
various methods of wound coverage can be used in
selected patients. For post operative splinting we found
that K-wiring isan effective and saf e method especially
in children. Diligent approach during and after hospital
stay isimportant for favourabl e outcome.
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