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Abstract

Objective: The objective of this study was to close
open fasciotomy wounds using a new external fixation
device. The principa behind this new development
was based on dermotraction and Ilizarov traction rege-
neration technique.

Study Design: Descriptive study.

Place and Duration of Study: This study was con-
ducted in Combined Military Hospital Peshawar for a
period of 6 months from September 2011.

Patients and Methods: Nine patients with fascio-
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tomy wounds were studied. A new skin External fixa-
tion device was designed and manufactured from com-
ponents of Ilizarov set. The name of device was given
after the name of the first author “Pasha Device — PD”
of Skin Traction Regeneration. The aim was to achieve
delayed primary closure.

Results: All of our patients were male. The average
age was 30.3 years range 45 — 20. The aetiology was
high energy bullet injury in 3, road traffic accidents in
5 and bomb blast splintersin 1. Tibiawas affected in 5
cases, Femur in 3 and ankle 1 case. 7 patients had open
fractures and 2 had closed. Fasciotomy was done at
mean interval of 11.7 hours after injury range 23 — 2.
The mean time between fasciotomy and application of
Device was 5.22 days range 8-0. The mean length of
fasciotomy was 19.4 cm range 24 — 17 and breadth
5.75 range 7 — 4.5.The fractures were fixed with AO
fixators in 4 patients, Naseer Awais fixator in 3 and
[lizarov fixator in 2. Vacuum suction pack dressings
(Vac — pack Dressing) were applied on individual
basis in 4 patients. Delayed primary wound closure
was possible in all 9 cases. The mean time for wound
closure was 6.66 days range 8 — 5. We had 1 minor
complication.

Conclusion: We described a new technique to close
fasciotomy wounds with dermotraction using “Pasha
Device”. This is cheap, smple, user friendly and reli-
able and will decrease the need for skin grafting for
coverage of such wounds. The review of the interna-
tional literature shows that the “Pasha Device” and
technique of its application to close fasciotomy wou-
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nds is addition of new knowledge and technology in
field of treatment of such defects.

Keywords: Pasha Device, Fasciotomy wound, open
fracture, Dermotraction.

I ntroduction

Fasciotomy is a common procedure done for the treat-
ment of acute compartment syndrome in any 0sseo-
fascia compartment. The increased compartmental
pressure may be due to trauma,* burn, frost bite? insect
bite,> muscle tear,* infection etc. It is aso done as pro-
phylactic procedure by the vascular surgeons in most
cases of vascular repair and embolectomy.® Closed fas-
ciotomy can be done in imminent compartment synd-
rome but manifested compartment syndrome necessi-
tates therapeutic fasciotomy, which means long inci-
sions of skin, fascia and splitting of retinacula® The
number and placement of incisions require detailed
knowledge of anatomy of these osseo-facial compart-
ments. In leg it can be done with bilateral incisions or
by single incision parafibular decompression.’

Delayed primary closure is ideal, but because of
skin edge retraction, the open wound must either heal
secondarily or be closed with a split — thickness skin
graft (STSGs).2 STSGs may have to be done in over
50% of lower limb fasciotomies.® Primary closure is
often impossible and STSGs leaves a thin, insensate,
and often aesthetically unpleasing result. Gradua me-
chanica dermal apposition has been used with increas-
ing frequency and efficacy.!® There are different tech-
niques of gradual closure of fasciotomy wounds. Clo-
sure can be achieved by placing staples at the edges
then a large nylon suture is threaded through the stap-
les in a pattern similar to the lacing of a shoe which
are gradually tightened daily till closure.® Subcuticular
prolene suture which are gradualy tightened have
been used for the delayed primary closure.®

The skin — stretching device produced excellent
functional and cosmetic wound closure results and
eliminated the need for additional operative proce-
dures.? Vacuum — assisted wound closure dressing is
an aternative to more traditional closure techniques
such as suture retention devices and STSGs.! Vacu-
um — assisted dermal recruitment,’? Canica Wound
Closure System,*® Wise bands device,** Silver Bullet
Wound Closure Devicel5 and Sure-Closure devicel6
have been used for delayed primary closure of fascio-
tomy wounds in order to avoid STSGs, multiple surgi-
cal procedures and complications. Wound complica-

tions and need for skin grafting are more in lower ex-
tremities, vascular injuries, fasciotomies performed
prophylactic ally, and delay of more than eight hours.

We used Pasha Device made from components of
Ilizarov set to close fasciotomy wounds. To our know-
ledge this is the first presentation in literature to close
such wounds using this method.

Patients and M ethods

This study was conducted in Combined Military Hos-
pital Peshawar for 7 months from August 2011. The
patients with fasciotomy wounds needing delayed pri-
mary closure were included in the study. A Performa
was made for each patient. The consent for study was
taken from patients and hospital ethical board.

A new modified Device from llizarov set was
used. Localy made K-wires were passed subcuta-
neously / subdermally along the long axis of fascio-
tomy wound. These were bent at 15 — 20 degree to
clear skin then fixed to threaded rods with cannul ated
bolts (Fig. 1). The patients were operated under regio-
nal or general aneasthesia. A vacuum suction vacuum
pack was applied as needed on individual basis. The
rods were compressed till patient get tightening effect
on skin on first post operative day. K-wires were gra-
dually compressed at rate of 1 — 2 millimeter twice a
day thereafter. The patients were advised quantitative
weight bearing'’ and self range of motion exercises.
The fixator pins were cleaned with a set protocol.’®
Once the fasciotomy defect was approximated, dela
yed primary closure done. Patients were followed after
one, two and four week. The complications were clas-
sified into category | minor, I major and I11 sequlae.’®

Results

All of our patients were male. The average age was
30.3 years, the youngest being 20 and eldest 45 years.
3 patients had Gastillo grade 111C open fractures, 3 had
GIlIA, 1 had Gl and 2 had closed. The agtiology was
high energy bullet injury in 3, road traffic accidents in
5 and bomb blast splintersin 1. Tibiawas affected in 5
cases, Femur in 3 and ankle 1 case. Therapeutic fascio-
tomy was done in 6 and prophylactic in 3 cases due to
arterial repair in thigh (Fig. 2). Fasciotomy was done
at mean interval of 11.7 hours after injury range 23 —
2. The mean time between fasciotomy and application
of Device was 5.22 days range 8 — 0. The mean length
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Fig. 1: Component and assembled Pasha Device.

Fig. 2: Device applied in Prophylactic fasciotomy.
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of fasciotomy was 19.4 cm range 24 — 17 and breadth
5.75 range 7 — 4.5.The femur fractures were fixed with
AO fixators in3 patients tibia was fixed with Naseer
Awaisfixator in 3 (Fig. 3), llizarov fixator in 2 (Fig. 4)
and AO fixator in 1. Vacuum suction pack dressings
(Vac — pack Dressing) were applied on individual
basisin 4 patients and in 5 non-suction dressings were
done. We achieved delayed primary wound closure in

al 9 cases at fasciotomy. The mean time for wound
closure was 6.66 days range 8 — 5. Pain during skin
distraction was observed, mild in 2 and moderate in 2
according to graphic rating scale. We had 2 minor and
1 major complication. 1 patient had minor pin tract
infection needing antibiotic and cleaning. 1 patient
required sural flap to cover defect at ankle joint not
related to fasciotomy wound (Fig. 5).

Fig. 4: llizarov fixator with fasciotomy in open ankle fracture.
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Fig. 6: Minor complication.

Discussion

Closure of fasciotomy wounds is often a clinical prob-
lem, split — thickness skin grafts or regional composite
grafts are used for fasciotomy closure. The functional
and cosmetic results are ideal after delayed primary
closure which is many time not possible due to exces-
sive tension on the wound edges.? There are different
methods to obtain delayed primary closure. Gradual
mechanica dermal apposition has been used with in-
creasing frequency takes 7 — 10 days for closure.’®

In this study gradual, controlled dermotraction was
done with Pasha Device which is simple, cheap, user
friendly and components of which are aready avai-
lable to most of the orthopaedic surgeons. Kirschner
wires were passed along edge of wound, which were

then approximated with threaded rod by tightening
nuts. Delayed primary closure was done in mean 6.66
days in 18 (100%) fasciotomy wounds in 9 (100%)
patients. The shoelace technique involves running a
silastic vessel loop through skin staples placed at the
skin edge and daily tightening of which permits gra-
dual closure after 5 to 10 days.® With closed dermotra-
ction with vessel loops skin approximation system del-
ayed primary closuretimeis 9 days.

Pasha Device allows full access to for re — ook,
curettage and debridement which can be obstructed by
device components, silastic vessel loop in shoelace
and zigzag running nylon thread in other methods.
Dermotraction is controlled as it done by nut tighten-
ing on threaded rods and principle of tissue Ilizarov
traction regeneration can be applied if done at arate of
1mm in increments or more rapid skin traction using
easticity of skin. Using Canica device with initia
wound size of 8.1 cm delayed primary wound closure
was done in 91% patients with edge necrosisin 9 %.21

Vacuum assisted closure (VAC) aso helpsin fas-
ciotomy wound closure.?? VAC can be combined with
dermotraction with shoelace suture technique which
achieves wound closure by progressive suture tighten-
ing.2? VAC dressings can also be done with the new
Device. VAC dressings were done in 4 cases combi-
ned with dermotraction.

One minor pin tract infections settled with con-
servatively were complication encountered (Fig. 6).
There was no skin edges necrosis. Using Canica devi-
ce there was 9% necrosis of the wound edges.?

Conclusion

Pasha Device can be effectively used to close fascio-
tomy wound to obtain delayed primary closure. The
components of the device are aready available in Ili-
zarov set. NPWT and further debridements can be
donein its presence. This simple, cheap and user frien-
dly method will aid generd, plastic, vascular and orth-
opaedic surgeonsin dealing closure of such wounds.
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