
REVIEWARTICLE

Microsurgical Soft-Tissue Hand Reconstruction:
An Algorithm for Selection of the Best Procedure

Ricardo Horta & Pedro Silva & António Costa-Ferreira &

José Manuel Amarante & Álvaro Silva

Received: 1 May 2011 /Accepted: 13 June 2011 /Published online: 24 June 2011
# Society of the Hand & Microsurgeons of India 2011

Abstract Microsurgical hand reconstruction can be the
first option to consider in some particular and complex
clinical situations. An algorithm based on anatomical
considerations and functional outcomes, may be useful for
the plastic surgeon that deals with these challenging cases.
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Introduction

A free flap is a one-stage transfer of composite complex
soft tissue units, tailoring of the flap to suit the reconstruc-
tive needs of the wound.

Microsurgical free tissue transfers expanded our options
for more refinement in hand soft-tissue reconstruction, and
have changed the standards for a successful outcome.

They can be used for hand reconstruction whenever
local, regional or distant pedicled flaps are precluded, and
which are often no satisfactory and lead to bulky flaps of
tissue. Actually, microsurgical hand reconstruction can
constitute the first option in particular clinical situations.
Their main indications are first web space reconstruction,

extensive dorsal hand defects, extensive dorsal hand defects
with extensor tendon loss, and multi-digit distal coverage.

We present a review of 52 free flaps for upper limb, and
an algorithm is proposed, for selection of the best
microsurgical procedure in hand reconstruction.

Material and Methods

During 1995 to 2009, 52 free flaps were performed at our
department for upper extremity reconstruction; 42 patients
were males and nine females. Their average age was 28
(17–74 years old).

The etiology of the injuries and flaps applications are
summarized as following (Fig. 1 and Table 1 respectively).

Our complications included three anastomosis revisions,
and three total necrosis, two with the temporal fascia free
flap, and one with gracilis myocutaneous free flap.

Based in anatomical considerations, functional out-
comes, and the characteristics of the defect, we found out
that a simple but useful algorithm can guide the plastic
surgeon in dealing with complex situations. Thumb
reconstruction with toe-to-hand free flaps, or isolated
finger’s reconstruction were not considered.

Discussion

Free flaps are indicated in selected cases for coverage of the
hand and fingers, but no algorithm was previously
described to assist in resolving these cases.

Careful preoperative planning, delicate intraoperative
management, and postoperative physiotherapy are the
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mainstays for success in functional recovery and aesthetic
result.

Thin and well-vascularized flaps are favored for cover-
age of the hand and fingers. For hand surgeons, the lateral
arm fasciocutaneous, and free vascularized temporoparietal
fascial flaps covered with full-thickness skin grafts are
currently the treatment of choice for most complex wounds,
because are applicable in most situations [1–3].

However, others have concluded that muscle flaps with
skin graft revealed better esthetic results than fasciocuta-
neous flaps [4].

Free flap No Free flap No

Second toe transfer 12 Gracilis myocutaneous flap 3

Temporalis fascia flap 8 Scapular flap 3

Contralateral radial forearm 4 Groin flap 1

Gracilis muscle flap 4 Tensor fascia lata flap 1

Toe pulp flap 4 Fíbula osteoseptocutaneous 2

Dorsalis pedis composite 3 Parascapular flap 1

Lateral arm 3 Greater omentum 1

Table 1 Free flaps for upper
limb reconstruction

Fig. 1 Etiology of injuries

Fig. 2 Algorithm for hand microsurgical reconstruction
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An algorithm is proposed for selection of the best
microsurgical procedure in hand reconstruction, based in
our experience (Fig. 2).

For first web reconstruction we prefer the paraescapular
flap; it has a consistent vascular anatomy (cutaneous
paraescapular branch of the circumflex scapular artery),
easily accessible vascular pedicle, desirable vessel diameter.
It also provides a moderate amount of subcutaneous tissue
and hairless skin [5]; The lateral arm flap based on posterior
branch of the radial collateral artery, may be used as an
alternative, and also can be transferred in a tendofasciocu-
taneous pattern with a central strip of triceps tendon, but it’s
usually more bulky and there is a tendency to hairiness in
males [6].

For extensive dorsal hand defects we prefer the temporal
fascia free flap [7, 8], which is a very thin, nonbulky, highly
vascularized from its consistent and reliable pedicle
(superficial temporal vessels). It restores a gliding apparatus
for tendons denuded of paratendon, and can be transferred
as osteofascial flap, incorporating the outer table of the
frontoparietal calvarium. However, experienced plastic
surgery departments also use frequently the ALT [9–11]
(fasciocutaneous, septofasciocutaneous, chimeric) free flap,
based on perforators form the descending branch of the
lateral femoral circumflex artery. It is a very good option in
thin patients with minimal morbidity, despite it often
requires a posterior debulking procedure [12].

Traumatic hand injuries involving large-scale substance
loss, which leave the tendinous, vascular or bone structures
exposed, require the use also of a larger flap such as a
contralateral antebrachial radial free flap which can incor-
porate palmaris longus tendon for extensor tendon recon-
struction (Fig. 3a–d).

The free medial sural artery perforator flap transfer is other
option, and can be appropriate for small- to medium-sized
hand defect reconstruction. The donor site not only supplies a
thin fasciocutaneous flap but also provides the option to
harvest a segment of tendon or nerve graft through the same
incision for composite tissue reconstruction in a single stage.
However, its dissection is more difficult and appropriate
perforators may not be present [13, 14].

In the presence of extensive dorsal hand defects with
extensor tendon loss the dorsalis pedis composite flap free
flap, based on dorsalis pedis—first dorsal metatarsal
vascular axis, is the best option. It can be compounded as
an osteocutaneous or tendinocutaneous flap with the second
metatarsal or extensor tendons, and has a close resemblance
to the hand (Fig. 4a,b). Donor-site sequelae is not
inconspicuous, despite its low morbidity [15–17]. In our
experience, one-stage soft tissue reconstruction with a free
dorsalis pedis flap has been associated with minimal
morbidity and good acceptance by patients. In one case
there was delayed healing of donor area and the wound

Fig. 3 a Serious necrosis with extense substance loss in the hand and forearm b Dissection of a contralateral fasciocutaneous radial forearm flap c
Outcome at 10 months

Fig. 4 Dorsalis pedis composite free flap a extensive dorsal defect
with extensor tendon loss b Final result after 6 months
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healed by secondary intention, but the donor site on the
dorsum of the foot had no obvious scar contracture and
without obviously influence on walking. The reconstructed
fingers had a satisfactory appearance and performed such
functions as grasping, and gripping.

Considering multi-digit distal coverage, we think that the
temporal fascia free flap is the best option for the same reasons
we previously reported for coverage of severe dorsal defects.
It can contour into bony concavities and provides a gliding
apparatus for tendons, maintaining the definition of the
underlying framework. Donor’s site alopecia is usually
transient and resolves in months (Fig. 5a–c).

Complex multi-tissue reconstructions were achieved
with better anatomic and functional quality, low morbidity,
in one single procedure.

Free flaps are a first option to consider in specific
clinical situations of hand surgery.

Financial Disclosure None of the authors has a financial interest in
any products, devices, or drugs mentioned in this manuscript
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