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Reconstruction of complex upper extremity defects requires a need for multiple tissue components. The supercharged latissimus dorsi
(LD)-groin compound flap is an option that can provide a large skin paddle with simultaneous functional muscle transfer. It is necessary
to supercharge the flap with the superficial circumflex iliac pedicle to ensure the viability of its groin extension. In this report, we present
a case of a supercharged LD-groin flap in combination with vascularized inguinal lymph nodes, which was used for upper limb recon-
struction in a young male patient, following excision of high-grade liposarcoma. Resection resulted in a 28 cm 3 15 cm skin defect
extending from the upper arm to the proximal forearm, also involving the triceps muscle, a segment of the ulnar nerve and the axillary
lymph nodes. Restoration of triceps function was achieved with transfer of the innervated LD muscle. Part of the ulnar nerve was
resected and repaired with sural nerve grafts. Post-operatively, the flap survived fully with no partial necrosis, and no complications at
both the recipient and donor sites. At 1-year follow up, the patient had a well-healed wound with good elbow extension (against resist-
ance), no tumor recurrence, and no signs of lymphedema. We believe this comprehensive approach may represent a valuable tech-
nique, for not only the oncological reconstruction of upper extremity, but also for the prevention of lymphedema. VC 2015 Wiley
Periodicals, Inc. Microsurgery 00:000–000, 2015.

Complex upper extremity defects may arise after

trauma, infection, radiation injury, and tumor resection.1,2

The latter is often associated with regional lymphadenec-

tomy,3 which further increases the morbidity of the pro-

cedure.4 A variety of reconstructive options are available

including skin grafts, pedicled, and free flaps, or their

combination.1,5 For major defects of the elbow and

shoulder, the pedicled latissimus dorsi (LD) flap remains

a favorable option offering ample, well-vascularized soft

tissue for limb coverage, with and acceptable donor site

morbidity.5,6

The pedicled LD myocutaneous flap can be designed

to reach up to the level of the proximal forearm, how-

ever this carries a risk of distal flap necrosis.6 To avoid

such problem a variety of free flap options are available

depending on the needs of the recipient wound.1,7 Single

conventional flaps may not be however sufficient for

reconstruction of extensive complex upper limb defects.

Here, the concept of the compound flap implies an “all-

in-one” use of different tissue components, to allow not

only immediate skin coverage but also restoration of

function and correction of volume deficit.8

In this report, we present a case of a supercharged

LD-groin flap in combination with vascularized inguinal

lymph node transfer (LD-GLN compound flap). This

technique was used for reconstruction of an extensive

upper limb defect following excision of a high-grade lip-

osarcoma and axillary clearance in a young male patient.

The groin component of the flap was supercharged by

the superficial circumflex iliac pedicle to maximize flap

survival and allow vascularized inguinal nodes to be

transferred safely for the prevention of lymphedema.

CASE REPORT

A 33-year-old male was referred to our unit with a

rapidly growing mass on his right upper limb and a sus-

pected diagnosis of a recurrent liposarcoma. He was pre-

viously treated in a different institute where he

underwent wide local excision and direct closure. Tissue

biopsy and PET-CT scan confirmed the diagnosis of a

high-grade liposarcoma. Following discussion at the
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sarcoma multi-disciplinary team meeting, we carried out

wide resection of the tumor with 5 cm and completion

axillary lymphadenectomy. In view of the anticipated

size and complexity of the resulting defect, we planned

reconstruction using a large LD-GLN combined flap

(Fig. 1A).

The defect extended from the inferior border of the

axilla to the proximal forearm and measured approxi-

mately 28 cm 3 15 cm (Fig. 1B). In the forearm, the

excision included partial removal of the flexor muscles

origin. In the arm, resection included the short head of

biceps brachii, and the medial and long heads of triceps

Figure 1. A: Preoperative plan of LD-groin-lymph Node combined flap. B,C: Resection of the liposarcoma and final defect.

Figure 2. A–D: Transposition of the compound flap to cover the defect.
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brachii. A 10 cm segment of the ulnar nerve was

involved and therefore resected. Marginal resection of

the humeral bone was also undertaken for a 14 cm long

segment. A level 3 axillary completion lymphadenectomy

was carried out at the same time (Fig. 1C).

Planning and execution of the LD-groin flap was per-

formed in a similar fashion, as previously described by

Harii et al. and Katsaros et al.9,10 With the patient in lat-

eral decubitus position, the flap was marked from the

posterior axillary line, along the anterior edge of the LD

muscle, to the posterior superior iliac spine, with a fas-

ciocutaneous extension from the groin region (Figs. 2A–

2D). The elevation of the proximal part of the flap

included the LD muscle with the overlying skin, based

on the thoracodorsal vascular pedicle and nerve.11 At the

level of the iliac crest, dissection proceeded distally

toward the groin area with harvesting of the skin and

deep fascia as described by McGregor and Jackson for

the groin flap.12 The lateral lymph node groups (superior

and inferior) were finally dissected and included within

the flap, as reported for cases of groin lymph node

transfer.13–15

The groin component of the LD-GLN flap was based

on the superficial circumflex iliac artery (SCIA) pedicle,

which was dissected up to its origin. A patch of femoral

artery was also harvested to increase the caliber of the

SCIA (Fig. 3A).16 Subsequently, the patient was turned

in a supine position and preparation of the recipient ves-

sels took place. The radial artery and vein were selected

and prepared. The 10 cm ulnar nerve gap was bridged

with sural nerve grafts. A motor branch of the pronator

teres was coapted end-to-side to the distal stump of the

ulnar nerve as a permanent “babysitter” procedure (Fig.

3B).17

To restore the triceps function, the innervated LD

muscle and its deep fascia were sutured proximally to

the insertion of the pectoralis major, and distally to the

periosteum of the olecranon process. The lymph nodes

were positioned on the volar aspect of the distal forearm.

Revascularization took place with end-to-side anastomo-

sis of the SCIA to the radial artery, along with end-to-

end anastomosis of two venae comitantes. The ischemia

time was 2 h. Small areas of exposed muscle were resur-

faced with split thickness skin graft. The donor site area

was closed primarily over three suction drains. The

patient stood the operation well (Fig. 2D).

Histological analysis with the support of immunohis-

tochemistry showed a high-grade dedifferentiated liposar-

coma associated with rhabdomyosarcomatous

differentiation (Figs. 4A–4F). Postoperatively, the com-

pound LD-GLN flap survived fully with no complications

and the patient was discharged after ten days hospital

stay. Post-operative radiotherapy was also carried out

uneventfully. At one year follow-up the patient was

assessed with the manual muscle strength testing method

according to the Medical Research Council, showing

good elbow extension with grade 4 muscle strength

(against resistance). Sensory and motor recovery of the

ulnar nerve was also satisfactory (grade 3) (Figs. 5A–5C

and Supporting Information Video).

Figure 3. A: Vascularization of the groin-lymph node flap with a patch of femoral artery and two venae comitantes. B: Nerve graft and

“babysitter” procedure: transposition of a pronator teres branch to the distal stump of the ulnar nerve.
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DISCUSSION

The compound flap concept was introduced by Harii

et al. in 1981 for extensive, complex wound cases of the

upper extremity.9 To date, a limited number of compound

flap cases have been reported in the literature and their

classification has been defined by Hallock and Kosh-

ima.8,18 According to this nomenclature, we performed a

combined siamese flap based on the thoracodorsal and

SCIA pedicles. This allowed the LD myocutaneous flap

and groin-lymphnode flap to remain connected, and practi-

cally form a bipedicled flap.

Large LD myocutaneous flaps with extended skin

paddles may be susceptible to ischemia and distal necro-

sis. Choudry et al.6 reported that pedicled LD myocuta-

neous flaps had a 38% complication rates when used for

upper extremity reconstruction. Harii et al.9 in their first

series of LD-groin flap reported one case of arterial

thrombosis and distal necrosis. In our report, a femoral

artery patch was utilized to increase the SCIA caliber

and avoid turbulence through the anastomosis.16 More-

over decompression of the forearm skin was performed

distally to accommodate the transplanted lymph nodes

and avoid excessive pressure to the pedicle.

Figure 4. A,B: Abrupt transition between well-differentiated liposarcoma and a high-grade dedifferentiated component is shown. C,D: Het-

erologous rhabdomyosarcomatous differentiation is also observed. E: Intense nuclear immunoreactivity for CDK4 helps to detect the

12q14-15 genetic abnormalities at the protein level. F: Positive MDM2 nuclear immunoreactivity represents a useful clue favoring the diag-

nosis of dedifferentiated liposarcoma.
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The majority of cases of upper limb reconstruction

with the LD-groin flap reported to date have been per-

formed either for traumatic defects or for benign condi-

tions. In this report, the compound LD-GLN flap was

utilized following wide resection of a high-grade liposar-

coma, with concomitant completion axillary lymphade-

nectomy. In general, the treatment of high-grade soft

tissue sarcomas consists of wide resection with the addi-

tion of radiation or chemotherapy when indicated.19

Additionally, radical lymphadenectomy has demonstrated

to provide a better long-term prognosis.3 In fact, accord-

ing to current literature, upper extremity soft tissue sarco-

mas progress to regional lymph node metastases in 10%

to 15% of cases.3,4 Moreover, some histologic subtypes,

such as epithelioid sarcoma, rhabdomyosarcoma, clear

cell sarcoma, and angiosarcoma, have been shown to

have a stronger predilection for lymph node metastasis

up to 45% of patients.3,4,20

The incidence of lymphedema following radical node

dissection still remains significant despite the recent

development of minimal access dissection techniques.21

Although recent advances in lymphatic reconstruction

have showed encouraging results in the management of

lymphedema, however emphasis has been currently

placed on its prevention.22 A number of microsurgical

techniques have been proposed toward this direction with

encouraging results,23,24 specifically in the prevention of

post-mastectomy upper limb lymphedema.22,25,26 In our

Figure 5. A: Follow-up at 1 year: primarily closure of the donor site area. B,C: Completely wound healing and restoration of motor

function.
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case, the groin lymph nodes were included in the flap

and transferred to the forearm, in order to induce

regrowth of lymphatic network and prevent the develop-

ment of this condition.27,28 At one-year follow-up, the

patient did not show any signs of lymphedema.

One year post-operatively, the patient showed also a

good functional outcome with the transfer of the inner-

vated LD muscle, achieving elbow extension against

resistance and good control of the arm. For reconstruc-

tion of the ulnar nerve, in addition to sural nerve graft-

ing, we also performed an end-to-side coaptation of the

distal stump to a pronator teres motor branch. This was a

similar method to the “babysitter” procedure described

by Terzis and Tzafetta,17 however in our case there was

no need for a secondary procedure. This technique has

contributed in preventing the degeneration of the distal

stump of the ulnar nerve and avoids wasting of the

muscles, while waiting for regeneration through the sural

nerve grafts.

In summary, here we introduce a modification of the

compound LD/groin flap, including vascularized groin

lymph node transfer. We believe that the combined LD-

GLN flap may be a favorable option in these circumstan-

ces as it could not only provide skin coverage and func-

tional muscle transfer, but also offers the opportunity for

simultaneous lymphatic reconstruction for the prevention

of lymphedema.
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