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ABSTRACT

Soft tissue defects of the hand are commonly erteoed
problems which are challenging to reconstruct bseaf the
important function of the hand. This is a studyiofe patients
for whom distally based axial pattern radial foradlap was
used for coverage of hand soft tissue defectsigit @atients,
the defects were due to blunt injuries while in gragient,
the defect was created after release of post flaame con-
tracture scar. All the patients were adults. 7 8%4). were
males and 2 (22.2%) were females. The right hardaffacted
in 6 (66.7%) patients, with 3 (33.3%) patients lhd left
hand involved. The flap used was axial patternié@staneous
radial forearm flap in 7 (77.8%) patients and axjattern
adipofascial radial forearm flap in 2 (22.2%) pati® A
forearm donor site defect was created in 7 (77.B&@ents
which was covered by intermediate thickness sglit graft
harvested from the patient’s thigh. The donor sits closed
with primary sutures in 2 (22.2%) patients. Eig88.0%)
flaps were successful providing stable, padded ss$ue
coverage of the hand, near total flap loss occuinedne
patient, partial donor site skin graft loss occdria two
patients and cosmetic disfigurement occurred in matéent.
In conclusion, distally based axial pattern radbaearm flap
is a suitable method for reconstructing tissue tdfshe hand
and provides optimum hand function and acceptatdenetic
results.

INTRODUCTION

Adequate soft tissue reconstruction is the cor-
nerstone for any successful hand reconstruction.
The most meticulously performed reconstructions
of the hand are at risk of failure if appropriatdéts
tissue coverage has not been ensysedThe
forearm is a suitable candidate for vascularized
flaps to cover the hand soft tissue defdets).
Many hand surgeons agree that the islanded radial
forearm flap offers several important advantages
for covering skin and soft tissue defects of the
hand[3].

The radial forearm flap was first described by
Yang and Yuzhi in 1978, it was used for lower
limb reconstruction7] and for head and neck
reconstructions,9].

The use of radial forearm flap was encountered
with hand ischemiqio], digital ischemig11],
chronic vascular insufficiengg2] following radial
artery division[13] and a skin graft may present a
problem at the donor site, particularly if the gara
on of the exposed tendons was not well preserved.
Traditionally, cosmesis of the donor site was un-
satisfactory{14].

The purpose of this study is to assess the safe

The hand is considered an organ which is en-use of axial pattern radial forearm flap for comgri
closing tendon, nerves, vessels, bones and jointsliarge hand skin and soft tissue defects.

for the hand to function properly, the skin envelop
must be strong, elastic and nonadherent to witdstan
the pressure and friction that are caused by grgspi

and pinchind1].

PATIENTS AND METHODS

This study was conducted on nine patients
admitted to Kasr El-Aini teaching hospital, Cairo
University from August 2011 to June 2012. Eight

The majority of open hand injuries are related patients were suffering from traumatic hand injsirie

to direct trauma inflicted in industrial or agritwdal

resulting in loss of skin and soft tissue of thada

accidents, statistics indicated that the hand iswith exposure of bones and/or tendons, while one
involved in 25-48% of the reported industrial or patient had a hand skin and soft tissue defect afte
agricultural accidentg)]. surgical release of post burn contracture scar.
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Patients were subjected to intial clinical exam- sutures including the deep fascia were applied to
ination following the primary then the secondary the flap edges during elevation to avoid shearing
survey of trauma guidelines to discover life threat movement. The tourniquet was then released to
ening conditions and manage according to priorites.achieve hemostasis and ascertain good vascularity
X-rays were done to all patients to assess skeletalp the flap using the forceps test, at this stage
injuries. Patients were subjected to coverage ofassessing the circulation of the hand provided by
their hand skin and soft tissue defects usingliiista the ulnar artery is done followed by ligating the
based axial pattern radial forearm flap. radial artery and cutting it proximally.

Patients were fU”y anesthetized and pneumatic The ﬂap was either tunneled to the defect or
tourniquet was applied to provide bloodless field, tne pridge of skin between the base of the flap and
the wound was debrided. Fractured small bonese gefect was incised and the flap was moved and
were reduced and stabilized where appropriaté jysetied to the defect with 4-0 vicryl for deep
Magnification loupes were used in raising all the yisq,e5 and 4-0 prolene for skin. Vaccum drain was
flaps. placed underneath the flap. In case of fasciocuta-

_ _ _ neous flap, skin graft harvested from the patient’s

The operation started with planning the length {high was used to cover the forearm donor site skin
and width of the flap according to defect dimen- jefect after the bellies of the exposed muscles
sions. A line was drawn on the skin showing the \ere approximated. In case of adipofascial flap,

course of the radial artery from the midpoint of . : :
the cubital fossa to distal f)érearm where tﬁe fadia P oY closure -Of the_donor site using prolene 4/0
was done after insertion of suction drain. Postop-

arery pulsatons ae palpable Just Xl 10 Ueratvely. a posterior plint was appied for ai
radialis muscle. An important step was to measurepat'ents to avoid wrist motion.

the arc of rotation of the flap so as to determine

the length of the vascular pedicle that is needed RESULTS

and which has to be transferred without kinking

and tension. In case of fasciocutaneous flap, skin  Nine patients were included in this study, 7
incisions were performed according to flap design. (77.8%) males and 2 (22.2%) females. The mean
In case of adipofascial flap, the skin incision was age of patients was 27 years (range 18-45). All the
S shaped centered on the course of the radiajarter patients were adults. Seven defects were due to
then skin flaps were raised beneath the dermablunt trauma and one defect was created after post
layer while taking care not to injure the dermal flame burn contracture scar surgical release. The
plexus, to leave an adequate amount of subcutanerght hand was involved in 6 (66.7%) patients,
ous fat to be harvested with the flap for adequatewhereas in 3 (33.3%) patients, the left hand was
padded coverage of the defect. Intially, dissectioninyolved. The patients were suffering from skin
was started at the ulnar side and once the undgrlyi and soft tissue loss (average 57.8¢mver the
fascia has been elevated, dissection proceeded tgorsal aspect, palmar aspect or adductor space of
the lateral side. The flexor carpi ullnaris, flexor {he nand. Five (55.6%) patients had dorsal aspect
digitc_)rum.sqperficialis, palmaris longus and flexor 4t hand defects, three (33.3%) patients had palmar
carpi radialis muscles were freed from the deepygpect of hand defects and one (11.1%) patient had
fascia and afterward the fascia was dissected inyq,,cor space defect following surgical release
the septum between the flexor carpi radialis andof post burn contracture scar. The patients were

the brachioradialis. The later dissection has beensubjectecl to distally based axial pattern radial
meticulously performed in the fashion of an enve- forearm flap for coverage of hand skin and soft

lope or a curtain, as it gontair_ws the r_adial -arterytissue defects. The flap size range was from 60-
and the two accompanying veins, during this stepleCmo_ (average 87.8cR).

various perforating muscular branches required
ligation. Deep retractors were placed over brachio- _ ) _
radialis muscle and flexor carpi radialis muscle to ~ Total flap survival was achieved in 8 (88.9%)
provide access to the vessels. Dissection and elecases. Reported complications included, near total
vation of the flap including the radial artery and flap loss in one patient (11.1%), partial donoe sit
its two vena comitantes was performed from prox- graft loss in two from the seven patients who
imal to distal, taking care of safeguarding the performed fasciocutaneous flap (28.6%) and one
superficial radial nerve which courses near to thepatient complained of cosmetic disfigurement
radial artery in the middle 1/3 of the forearm.ySta (11.1%).
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Table (1): Demographic data of patients.

Age Defect Flap

Cases (years) Sex Etiology Defect site size (cm) size (cn?) Flap type Complications
1 24 M  Flame burn Adductor space 60 100 Fasciocutaneous -
2 18 M Laceration Palm 70 90 Fasciocutaneous -
3 32 F  Crushing Dorsum (radial) 80 120 FasciocutaneousCosmetic disfigurement
4 21 M  Laceration Dorsum 65 90 Adipofascial -
5 28 M Laceration Palm 50 80 Fasciocutaneous -
6 45 M Degloving Dorsum (ulnar) 70 90 FasciocutaneousPartial donor site graft loss
7 22 M Laceration Dorsm (radial) 60 100 Adipofascial Near total flap loss
8 24 F Laceration Palm 30 60 FasciocutaneousPartial donor site graft loss
9 29 M Laceration Dorsum 35 60 Fasciocutaneous -

(A) (A)

(B
Fig. (2): Dissection and elevation of the flap safrom
proximal to distal.

©)

Fig. (1): Preoperative view of a case of post-tratim
hand skin and soft tissue loss involving the palmaface of
the hand (A), and a case of post burn contractaeisvolving
the adductor space (B), showing radial forearm tlapign. ) ) )
Photo (C) is showing a case of post-traumatic skid soft ~ Fig. (3): Fasciocutaneous flap transfer to addusparce skin
tissue loss involving the radial part of the hand. and soft tissue defect.
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Fig. (5): Primary closure of the donor site in aeaf adipo-
fascial flap harvest.

(D)

(D)

Fig. (4): Intra-operative view showing fasciocutans flap Fig. (6): Early postoperative photos of fasciocetaums

inset into palmar surface defect (A) and adductor flap reconstructing the palmar surface (A) and dioesal

space defect (B). Photos (C,D) are showing recon- surface (B) of the hand. Photos (C,D) are showiagye

struction of dorsal hand soft tissue defect with ad  postoperative photos of adipofascial flap and gkaft recon-
pofascial flap and skin graft. structing dorsal hand skin and soft tissue defects.
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Fig. (7): 3 months following reconstruction withstaocutaneous flap for palmar surface defect (A) adductor space defect
(B,C,D). Patient in photo (A) was scheduled foipfl@-fashioning to reconstruct the web spaces.

Fig. (8): Near total flap loss in a case of dotbalmb recon-
struction using adipofascial flap.

DISCUSSION

with ischemic compromise of the hand due to the
sacrifice of a major artery of the hapgd]. Acute
hand ischemia despite a satisfactory Allen’s test
can occur after harvesting an axial pattern radial
forearm flap[15]. Cosmesis at the donor site of
radial forearm flap was considered unsatisfactory
[14].

In this study, axial pattern radial forearm flap
was used to cover skin and soft tissue defects of
the hand. The study revealed that the flap had grea
versatility in its size and provided a surface area
large enough to cover defects greater than 20cm
Moreover, the vascular pedicle was relatively long,
and thus usually didn’t require the use of a venous
graft and the diameter of the lumen of the vessel
was large enough to permit adequate blood flow.

Soucacos et al., 2008, considered radial forearnmDissection and elevation of the flap was straight-
flap to be one of the basic workhorse flaps for forward and has been performed with the use of
coverage of large hand defects because of its relimagnification loupes. The flap required no arterial
ability, easy dissection, size flexibility whichrta  or venous anastomosis, and thus the risk of afteria
include large skin paddles, ability to reach distal thrombosis or venous compromise has been mini-
areas of the hand and the donor site is confined tanal.

the same extremity.

The sacrifice of radial artery after a satisfactory

The use of radial forearm flap for hand recon- Allen’s test has not been associated with either
struction has been considered to be encounteredcute or chronic hand ischemia and the donor site
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graft offered acceptable cosmetic results, where4-
the patients’ postoperative follow-up was 5 months
for 4 patients, 3 months for 1 patient, 2 months fo

3 patients and 1 patient didn’t attend the postoper 5-
ative follow-up. Patient satisfaction was achieved
in 87.5% of the cases. The patients were scheduled
for later reconstruction of their tendon injuries, 6-
while one patient has been scheduled for flap re-
fashioning to reconstruct the web spaces. Nearr-
total flap loss has occurred in one patient, thas w
probably attributed to the turn over pattern opfla
insetting. Wound infection and partial donor site 8-
skin graft loss occurred in 2 patients, repeated
dressing was done and regrafting after optimization
of the graft bed was carried out within 10 days. 9-
One patient complained of cosmetic disfigurement.

In conclusion, distally based axial pattern radial
forearm flap is reliable, easy to execute, canuitel
large skin paddles, is able to reach distal aréas o
the hand and gives acceptable functional and cos-

metic results when used for coverage of hand skini1-

and soft tissue defects. Vascular compromise may
occur when a turnover pattern of flap insetting is
performed.

12-
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