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Abstract Posterior chest wall defects are frequently
encountered after excision of tumors as a result of trauma
or in the setting of wound dehiscence after spine surgery.
Various pedicled fasciocutaneous and musculocutaneous
flaps have been described for the coverage of these
wounds. The advent of perforator flaps has allowed the
preservation of muscle function but their bulk is limited.
Musculocutaneous flaps remain widely employed. The
trapezius and the latissimus dorsi (LD) flaps have been
used extensively for upper and middle posterior chest
wounds, respectively. Their bulk allows for obliteration of
the dead space in deep wounds. The average width of the
LD skin paddle is limited to 10-12 cm if closure of the
donor site is expected without skin grafting. In 2001 a
modification of the skin paddle design was introduced in
order to allow large flaps to be raised without requiring
grafts or flaps for donor site closure. This V-Y pattern
allows coverage of large anterior chest defects after mas-
tectomy. We have modified this flap to allow its use for
posterior chest wall defects. We describe the flap design, its
indications, and its limitations with three clinical cases.
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Introduction

The surgical treatment of large defects of the chest wall
constitutes a difficult challenge. These wounds are com-
monly referred to as anterior or posterior in order to define
the surgical strategy. They can further be divided into
upper, middle, or lower defects as a way to choose the best
coverage strategy [5]. Most of these wounds are deep and
bone exposure is frequently encountered, thus skin grafts
are not considered a good coverage option. Local flaps may
be useful but are limited to small wounds. Therefore,
pedicled fasciocutaneous and musculocutaneous flaps are
considered the mainstay of treatment.

Anterior chest wall defects are most commonly
encountered after tumor excision or mediastinitis following
open cardiac surgery. Various flaps indicated for that set-
ting include the transverse rectus abdominis muscle
(TRAM) [7], the latissimus dorsi (LD) [18], and the pecto-
ralis major flap [9].

Posterior midline defects occur most commonly after
wound dehiscence following surgery of the spine and fre-
quently in relation with preoperative radiotherapy or
wound hematoma and infection. Bedsores are another
frequent cause of dorsal midline wounds, whereas con-
genital deformities such as meningomyelocele are rarely
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seen [8]. Cerebrospinal fluid leak, bacterial contamination,
or a combination of both [4] are often found concomitantly
and may lead to severe life-threatening septic complica-
tions. From a reconstructive point of view, the wound
should undergo a thorough debridement of dead tissues
followed by coverage of the resulting defect by a well-
vascularized flap. Use of the trapezius flap [13] has been
reported for defects of the upper spine, while coverage of
the lower dorsal area is best achieved by the LD flap [14].
Recently, perforator flaps based on the thoracodorsal [1] or
iliolumbar vessels have been gaining popularity [10].

The LD flap is considered a versatile V-type flap
according to Mathes and Nahai [12], with a reliable blood
supply provided by both a dominant pedicle (thoracodorsal
vessels) and a secondary segmental supply (perforating
branches of the intercostal and lumbar arteries). With the
conventional elliptical skin paddle design, direct donor site
closure cannot be achieved when large flaps are needed [3].
In 2001, Micali and Carramaschi [15] described a new skin
paddle V-Y design that allows broad flaps to be raised while
primarily closing the donor site. Although this technique
was meant to be used for anterior chest wall defects, we also
found it useful for posterior wounds. We report our expe-
rience with three original cases of posterior chest wall
reconstruction using a modification of Micali’s flap.

Materials and Methods

Three patients underwent pedicled LD flaps with a V-Y
design of the skin paddle.

Case 1 involved a 69-year-old man who sustained a
fracture of the 8th dorsal vertebra in a motor vehicle
accident resulting in paraplegia (Fig. 1). No comorbidities
were reported in the chart. Stabilization of the spine was
achieved by the trauma team. Wound dehiscence occurred
at 3 weeks and the hardware became exposed. The
resulting defect measured 10 cm x 12 cm.

Case 2 was a healthy 45-year-old male involved in a
motor vehicle accident resulting in a fracture of the 7th
dorsal vertebra (Fig. 2). A laminectomy was performed on
the fractured vertebra as well as arthrodesis of the 6th, 7th,
and 8th vertebrae. A right pneumothorax required a chest
drain that was removed after 4 days. Subsequent leakage of
the wound led to maceration and dehiscence of the dorsal
scar, with exposure of the hardware through an 8-cm x 10-
cm wound.

Case 3 was a 55-year-old male suffering from a soft-
tissue sarcoma of the posterior midline. He underwent
wide surgical resection with rib removal and radio-
therapy. Infected wound dehiscence occurred and
required thorough debridement as well as intravenous
antibiotherapy (Fig. 3). The defect measured 18 cm x
19 cm.

Preoperatively the borders of the LD flap were outlined
on the skin as were the inferior angle of the scapula and
the iliac crest. Patients were positioned in ventral or lat-
eral recumbency. Debridement of dead tissues was carried
out in all cases. The flap was designed to extend from the
widest borders of the defect. It was obliquely oriented,
with its medial side cranial and lateral side caudal. The
lateral tip was kept narrow to allow closure in a V-Y
manner. The cutaneous borders of the flap were incised
and the LD was exposed after incising its fascia which
was sutured to the skin in order to avoid tethering forces.
The muscle was carefully dissected from the serratus
anterior anteriorly, the external oblique inferiorly, and the
trapezius and paraspinous muscles posteriorly. The flap
was then raised from caudal to cranial up to the point
where it could be inset over the defect without tension.
Care was taken not to injure the thoracodorsal vessels in
the axilla. The medial border of the flap was deepitheli-
alized in case 2 to obliterate the dead space overlying the
spine. After flap inset, the donor site was closed over two
drains with quilting sutures while the flap was sutured in
layers.

Fig. 1 a Posterior midline defect with apparent hardware. The excision area is outlined as is the flap. The LD projection is represented by the

dotted line. b The flap is advanced posteriorly and the donor site sutured
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Fig. 2 a Posterior midline defect with outline of the flap. b Dissection of the flap. ¢ The flap is advanced posteriorly over the defect and
deepithelialized medially in order to obliterate the dead space over the exposed hardware. d Immediate postoperative result

Fig. 3 a Large posterior chest wall defect with spine and rib exposure. b, ¢ The pedicled musculocutaneous flap is raised and advanced over the
defect. d Immediate postoperative result
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Results

The three procedures allowed complete coverage of the
defects and direct closure of the donor site with limited
tension. The drains were removed when oozing was less
than 40 ml/day. Healing was uneventful in all cases, with
all flaps showing complete survival. There were no infec-
tious complications and lymphatic drainage helped in
resorbing mild dorsal seromas.

Discussion

Posterior chest wall defects are usually encountered in
either the traumatic or the oncological setting. Various
local, pedicled, or free flaps have been described and
reviewed thoroughly by Netscher et al. [17]. Local flaps are
limited to small- or medium-size defects, while free flaps
require lengthy surgeries. Fragile or unstable patients are
not always fit for such procedures. Large pedicled flaps are
often considered a good option, but donor site closure
without excessive tension may be impossible and split-
thickness skin grafts should be used in such cases. The
ideal flap should cover large defects with reliably vascu-
larized tissues, minimal morbidity, and direct donor site
closure, and the procedure should be relatively short.

The trapezius flap is commonly used for upper posterior
chest wall defects [13]. If preservation of the superior
muscular fibers is possible, the shoulder does not show any
droop. Nevertheless, one should ascertain the integrity of
the transverse cervical artery and vein as previous surgeries
may have disrupted them. The width of the flap is limited if
closure of the donor site is desired. The LD flap is often
referred to as the most appropriate choice for middle and
lower defects as the flap is easily raised, it is large when
considered as a muscular flap, and its morbidity is
acceptable. The LD flap may reach posterior midline
wounds, especially when harvested as a muscular turnover
flap based on the perforating branches of the posterior
intercostal and lumbar arteries [4]. Skin grafts are neces-
sary in this setting. McCraw et al. [14] undermined the two
LD flaps paraspinously and advanced them toward the
midline while preserving the perforators for closure of
myelomeningocele in newborns. Relaxing skin incisions
were unnecessary; however, Moore [16] stated that they are
unavoidable if tension-free closure is wanted. The usual
LD skin paddle design should not exceed a width of
8-12 cm when primary closure of the donor site is
expected [3]. Ruetschi et al. [19] reported raising LD flaps
with a skin paddle width of 12—-18 cm without specifically
mentioning if a skin graft was necessary. The use of a
second local flap has been reported by Maruyama and
Iwahira [11].

The description of the LD skin paddle design in a V-Y
fashion by Micali and Carramaschi [14] allows transposing
large flaps anteriorly while directly suturing the donor site.
The original description reported cases of unilateral ante-
rior flaps. Although V-Y musculocutaneous LD flaps are
indicated mainly for anterior or lateral chest wall defects,
we have found it possible to advance them posteriorly
across the midline. In these cases, the V-Y LD flap has
several advantages over the trapezius flap. The dissection is
fast, the vascularization robust, and the skin paddle may be
large without donor site closure difficulties. The largest
paddle used in this series was 18 cm x 19 cm. According
to Mathes and Nahai [12], the area of a LD flap can reach
30 cm x 40 cm; therefore, larger flaps could be raised,
keeping in mind the V-Y design. When more advancement
is necessary, the LD tendon may be cut while taking great
care to avoid stretching the pedicle. Deep defects need
obliteration of the dead space to avoid the occurrence of
hematoma or seroma which might lead to infection. In this
setting, part of the flap might be deepithelialized and buried
deeply to add vascularized tissue and provide adequate
coverage of vertebrae and ribs.

Apart from Hayashi and Maruyama in 1991 [8], who
reported using a bilateral V-Y musculocutaneous LD flap
for closure of a large meningomyelocele in an infant, we
were not able to find any other mention of such a flap in the
literature.

We feel the V-Y LD flap should be considered a reliable
option in the surgical armamentarium for coverage of large
posterior chest wounds. The surgery is short, the morbidity
low, and the functional deficit has been shown to be tran-
sient when patients were followed prospectively for 1 year
[6]. The flap is indicated mainly for middle posterior
defects as its upper reach is limited to the first dorsal
vertebrae and wounds of the lumbar area cannot be covered
when pedicled on the thoracodorsal vessels. Theoretically a
LD flap with a V-Y skin paddle design might be raised
pedicled on the iliolumbar perforators, thus allowing cov-
erage of lower wounds [20]. We have not yet performed
such a procedure. Perforator flaps have become popular
and constitute a valuable option. The dorsal scapular [2]
artery perforator flap is able to reach upper midline defects,
the thoracodorsal artery perforator flap [1] can reach the
middle area, and the lumbar perforator flap [10] is useful
for lower wounds. Their main advantages are the preser-
vation of healthy muscle and the length of the vascular
pedicle, but their bulk is limited. When bone or hardware is
exposed, the bulk of the flap is of paramount importance to
obliterate the dead space and treat the underlying infected
bone. We have found the V-Y musculocutaneous LD flap
useful and reliable for coverage of large middle posterior
chest defects when primary closure of the donor site is
desired.
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