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Defects at Wrist
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ABSTRACT

Aim: To determine the reliability of ulnar artery perforator flap for the coverage of electric injury defects
at wrist.

Methods: This descriptive study was conducted at Plastic Surgery Department Jinnah Hospital,
Lahore, from October, 2013 to August, 2015. All male and female patients between 5 -65 years of age,
having post electric injury wounds or unstable scar exclusively on volar surface of wrist were included
in this study. The patients with damaged proximal ulnar artery or having peripheral vascular disease
were excluded from the study.

Results: There were 15(79%) were male and 4(21%) were female with soft tissue defects or unstable
scar over the wrist. Partial flap necrosis without dehiscence was noted in total of 2 patients out of
which 1 was male and 1 was female. Partial flap necrosis with dehiscence was seen in only 1 male
patient. No such complication was seen in females. There was no case of total flap necrosis in the
study.

Conclusion: Ulnar artery perforator flap is a reliable flap for coverage of soft tissue defects over wrist

and distal forearm region. Ulnar artery perforators are quite consistent in their location.
Keywords: Ulnar artery perforator flap, soft tissue defects, flap survival

INTRODUCTION

Electric injuries of wrist are a difficult reconstructive
challenge for plastic surgeons, especially when
tendons, nerves, or bones are exposed. These
electric injuries necessitate immediate flap coverage®
to preserve vital structures and hand function. These
injuries are very common in our country and is a
cause of major morbidity. The burn of electric injury is
usually very deep and one or both of the arteries of
hand are injured at the wrist along with nerves and
tendons. In these cases vascularized flap coverage is
required immediately after thorough debridement.
Pedicle groin flap or abdominal for the resurfacing of
wrist and distal forearm are considered options
especially in cases where the deeper structures like
bone or tendon are exposed or involved. These flaps
give reliable and stable cover but have disadvantage
of two stage procedure and post-operative position is
difficult to maintain. Moreover, the hand in this
position can leads to oedema and joint stiffness. So
two-stage distant pedicle flap procedures are avoided
when single stage options are available. In many
situations, reconstruction with distal free tissue
transfer is required for hand defects. However, free
tissue transfer requires great expertise and a
dedicated setup and team. Electric injuries are
usually associated with vascular compromise. Doing
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microvascular anastomosis in such cases become
highly unreliable and difficult to perform and may
need long interposition vein grafts. This may require
additional donor site for harvesting a vein graft>°.

Local and regional tissue of upper limb is always
preferred over distant tissue as it will provide same
sensibility and has better tissue match®. Regional
flaps are used if the local flaps are insufficient to
meet the requirements of reconstruction. Single stage
procedure which can give well vascularised tissue
coverage at the earliest possible time offers best
possible functional outcome by reduction in fibrosis,
scarring and hospital stay”.

Reverse radial forearm flap has become a
workhorse locoregional flap for soft tissue
reconstruction of hand, wrist and forearm defects®.
This flap has advantage of long length of pedicle; arc
of rotation and can provide reliable one stage
coverage. Its disadvantage is that one of the major
source blood vessels of the distal forearm and hand
is compromised. This result in reduced perfusion of
hand and may cause claudication. Other major
disadvantage is poor aesthetic outcome of the donor
site that has to be skin grafted in a more conspicuous
area. Another major short coming is that in electric
injuries radial or ulnar arteries are usually damaged
and reverse radial forearm flap can’t be done in these
situations. Ulnar artery based flap has never gained
much popularity due to the concern of ulnar artery
dominance. Moreover, there is risk of damage to
ulnar nerve’’. Traditional ulnar artery forearm flap is

240 PJMHS Vol 10, NO. 1, JAN — MAR 2016



Kamran Khalid, Waseem Humayoun

harvested similar to that of the radial forearm flap,
and it also has similar limitations.

The disadvantage of vessel sacrifice in radial
and ulnar artery based flap can be overcome by use
of pedicled perforator flap on ulnar artery'’.
Moreover; the skin on ulnar side of forearm is usually
hairless. Peirongyu et al'®* described perforator
pattern of ulnar artery. He found three cutaneous
perforators consistently and directly arising from ulnar
artery. Based on these perforators ulnar artery
perforator flap can be harvested. The dimensions and
arc of rotation of ulnar artery perforator flap makes it
a very good option for coverage of distal forearm and
wrist wounds. In our study, we provided soft tissue
coverage to suitable patients with soft tissue defects
on wrist. We based flap on one of these perforators
of ulnar artery.

We found that this flap has advantages of single
stage procedure, reliable vascularity, easy flap
dissection, no sacrifice of major vessel and it can be
done even in situations where one of the vessels is
already damaged.

MATERIALS AND METHODS

This descriptive study was conducted at Plastic
Surgery Department Jinnah Hospital, Lahore, from
October, 2013 to August, 2015. All male and female
patients between 5 -65 years of age, having post
electric injury wounds or unstable scar exclusively on
volar surface of wrist were included in this study. The
patients with damaged proximal ulnar artery or
having peripheral vascular disease were excluded
from the study. Also patients having extensive
electric injury defects including palm or forearm along
with wrist were excluded from the study. Doppler was
performed in all patients preoperatively to select best
available perforator and to design flap. First incision
was given on the radial margin of proposed flap. The
flap was raised in subfascial plane from radial to
ulnar side and perforators were identified supplying
the skin. After identification of perforators, incision
was completed on ulnar side. The best perforator for
the flap according to arc of rotation was chosen and
others were temporary clamped. On releasing
tourniquet and after confirming perfusion of flap the
clamped perforators were ligated. Further gain in
length in perforator if required, was achieved by
further dissecting the perforator up to the parent
artery. Donor site was either closed primarily or with
split thickness skin grafting. Post operatively sling for
hand elevation was advised for 3-4 days to reduce
oedema. First dressing was opened on 4"
postoperative day. If uneventful, patient was
discharged and was followed on weekly basis for 3
weeks. Outcome variable were being taken as flap

success and data was recorded. Outcome of patient
was assessed in terms of Flap success (if covering
flap  survives  without necrosis)  (Figs.1-4).
Complications were taken as; partial necrosis without
dehiscence, partial necrosis with dehiscence and
total necrosis.

Fig. 1: Right handed adult patient with high voltage electric
current injury left wrist

Fig. 2: Perforator identification
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RESULTS

We enrolled total 19 patients out of which 15(79%)
were male and 4(21 %) were female with soft tissue
defects or unstable scar over the wrist. Partial flap
necrosis without dehiscence was noted in total of 2
patients out of which 1 was male and 1 was female.
Partial flap necrosis with dehiscence was seen in
only 1 male patient. There was no case of total flap
necrosis in the study (Table 3). Ulnar artery
perforator flap can cover a large size of defects. In
this study the largest size being 102 cm? and the
minimum was 25 cm®. The mean wound size was
42.68cm’. Most of the patients have 3 perforators
with total of 14(73.5%) patients having 3 perforators
(Table 2). Most consistently found perforator was at
the distance of 11+1 cm from the pisiform bone that
was present in 17(89.5%) cases. 15(79%) cases had
perforators at 71 cm and 16(84%) patients had
perforators at 15+1cm from pisiform bone (Table 3).

Table 1: Number of perforators found preoperatively (n=19)

Perforators n %age
Single - -
Two 3 16.0
Three 14 73.5
Four or more 2 10.5

Table 2: Common site of perforators (n=19)

Distance from pisiform (cm) n %age
7+1 15 79.0
11+1 17 89.5
15+1 16 84.0

Table 3: Flap survival on follow up visit at 3" week (n=19)

Flap survival n %age
Complete survival 16 84.5
Partial necrosis without dehiscence 2 10.5
Partial necrosis with wound dehiscence 1 5.0
Complete necrosis - -

DISCUSSION

Post electric injury wrist wound reconstruction either
small or large is always a challenge for plastic
surgeons. Soft tissue coverage and good functional
outcome are the primary concerns. The soft tissue
loss is mostly accompanied by injury to underlying
vessels, nerves, tendons and bones. Soft and pliable
tissue is mandatory for better outcome and early joint
mobility. Ulnar artery flap has never gained much of
popularity as compared to the radial forearm flap
because of its tedious dissection in harvest. There
are also apprehensions about “ulnar dominance” in
hand perfusion'®?°. This fact is overwhelmed by use
of perforator based flap that doesn't sacrifice any

major vessel. So assessment of Allen test for
dominant vessel may be limited™.

Electric injury burns are usually very deep and
one or both of the arteries of hand is injured at the
wrist along with nerves and tendons.Ulnar artery
perforator does not sacrifice any major vessel of
forearm and it can be done even in situations where
one of the vessels is already damaged. In our study
we found, the greater and constant perforators are
located at 3 areas: 7xlcm, 11l+lcm and 15+1cm
proximal to the pisiform bone on a line drawn
between pisiform to medial epicondyle. These
perforators facilitate surgeons with multiple options
for any given paddle of skin in this area. This flap has
two distinct advantages i.e. it saves the ulnar artery
and allows arterial and venous flow in physiologic
directions. The maximum size possible for ulnar
artery perforator flap survival is yet to be described.
However, the maximum size of flap we harvested in
our series was 17.0x6.0cm.

As compared to any local pedicled flap, the ulnar
artery perforator flap has several advantages, like
preservation of major vessel, more inconspicuous
scar location, lesser donor site complications®. We
found that if flap is harvested in width more than 5
cm, the donor site need split thickness skin graft for
wound coverage. So we can conclude that ulnar
artery perforator flap is one best option for small to
medium size skin defects of wrist.

Yu'® studied the size of ulnar artery perforators,
their number and location intraoperatively for head
and neck reconstruction as free flaps. He designated
3 cutaneous perforators from distal to proximal as A,
B and C. 79% of cases had perforator A that was
located 7.3tl.1cm proximal from the pisiform. B
Perforator in 95% of cases and was present at
11.4+1.0 cm from the pisiform proximally. 87% cases
had perforator C that was located 15.9+1.8cm from
the pisiform. He observed that all patients had
minimum of two perforators. Only 61% case had 3
consistent perforators. There was no case of flap
failure and they labelled as success of flap. He
observed minimal donor site morbidity. There was a
transient decrease of grip strength postoperatively.
All of the patients recovered completely to the level
as that of contralateral side by 3 months. He
concluded that there are at least 2 consistent
perforators in all the cases and is a reliable flap with
minimal donor site morbidity. Also suggested that this
flap can be used as an alternative to the radial
forearm flap. This study finding is very much
compatible with our study results not only in terms of
flap survival but also in terms of location of
perforators.
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CONCLUSION

Ulnar Artery perforator flap is an ideal option for soft
tissue reconstruction of wrist. It can be used in acute
or late cases with high or low voltage electric injuries
involving the distal forearm and wrist. It has a reliable
perforator location with 11 cm perforator being the
most dominant. Flaps as big as 6cm x 17cm can be
raised on a single ulnar artery perforator. Donor site
morbidity is less than radial artery forearm flap and
soft tissue reconstruction is far superior to a skin
graft. All of this without sacrifice of a major artery of
the forearm.
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