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LATISSIMUS DORSI FREE FLAP FOR RECONSTRUCTION OF

EXTENSIVE FULL-THICKNESS ABDOMINAL WALL DEFECT:
A CASE OF DESMOID TUMOR
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SUMMARY

Desmoid tumor is a rare, benign fibroblastic tumor that is characterized by highly aggressive local
invasiveness.

The authors report the case of a 35 year old male who presented with a 20 cm para-umbilical
tumor invading the right rectus abdominis muscle. This required a wide excision of the abdominal
wall. The resulting defect was closed with a single-stage latissimus dorsi myocutaneous free flap
in combination with a prosthetic mesh reconstruction.

The authors discuss the therapeutic options for management of these rare tumors and the variety of
available techniques for coverage and reconstruction after extensive parietal loss of substance.
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Desmoid tumors are histologically benign but agressive non-encapsulated tumors consisting
of well-differentiated fibroblastic cells in a collagen matrix ; they arise from the surface of a
fascial or musculo-aponeurotic structure.

CASE REPORT

A 35 year old male presented with a 20 cm diameter tumor which was noticed after a recent
traumatic episode. Family history was non-contributory. The patient described steady
growth of the mass over a four month period. It was located in the right para-umbilical
region [fig.1]. There was no palpable lymphadenopathy. The patient had noted no signs of
obstruction or problems with intestinal transit.

Fine-needle aspiration cytology revealed fusiform cells suggestive of two possible
diagnoses, sarcoma or desmoid tumor. Ultrasound showed the tumor to be heterogeneous
and hypervascular on doppler exam. MRI was a critical study for the pre-operative
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assessment of tumor extension ; it showed invasion of the right rectus muscle and anterior
rectus sheath including the linea alba and extending to the left anterior rectus sheath

The surgical procedure was performed with a double team of digestive and plastic surgeons.
The tumor was resected en bloc with lateral margins of 5 cm ; the excised specimen
measured 25 x 25 cm. It included the right rectus muscle with its anterior and posterior
aponeuroses, the midline linea alba, and left anterior rectus sheath. Tumor-free resection
margins were confirmed by frozen section pathology examination (fig.2). Abdominal
exploration revealed no colonic polyps. Abdominal wall reconstruction was performed at the
same operative session. A bi-layer synthetic prosthesis was sutured to the fascial edges of
thedefect with the smooth inert layer facing inward toward the intestinal viscera (fig.3). This
was then covered by a latissimus dorsi myocutaneous free flap.

Microsurgical end-to-end anastomosis of the thoracodorsal vessels to the inferior epigastric
vessels was performed (fig.4). The 10 x 20 cm cutaneous pallet did not provide complete
coverage of the muscle ; delayed split thickness skin grafts were applied to complete the
coverage on the 10th post-operative day. There were no post-operative complications and
the length of hospitalization was 15 days. Pathologic examination revealed a fibroblastic
spindle-cell proliferation confirming the diagnosis of desmoid tumor. The en bloc resection
included 5 cm tumor-free margins. At 24 months of follow-up, the patient has has no
evidence of recurrence and has a solid parietal reconstruction (fig.5).

DISCUSSION

Despite the invasive potential of desmoid tumors and their high rate of local recurrence,
wide surgical excision remains the management of choice ; the recurrence rate depends on
the completeness of initial resection. Three studies have confirmed the relationship between
the size of the lateral margins and the rate of local recurrence ; they all insist on the
importance of complete « RO » resection [1-3]. Yet none of these studies has established an
unequivocal consensus on optimal margin width.

Adequate surgery is the cornerstone of treatment, particularly since the results of
radiotherapy and chemotherapy have been either disappointing or uncertain [3]. But
adequate radical resection may result in a huge loss of substance as was seen in this case; the
entire thickness of the abdominal wall extending far beyond the periumbilical tumor was
removed. The latissimus dorsi free flap is an ideal choice for reconstruction of such a wide
full-thickness defect [4,5]. With more limited loss of substance, primary coverage can be
achieved by mobilization of adjacent skin, muscle, and aponeurotic layers with the help of
relaxing incisions. Resultant lateral skin defects can be covered with split-thickness skin
grafts and subsequently corrected with tissue expansion techniques. But the reconstruction
of full-thickness abdominal wall defects is precarious, often performed under tension ; risks
of dehiscence or necrosis contraindicate the use of any bridging prosthesis other than
absorbable patches.

For larger defects, myocutaneous pedicle flaps offer solid well-vascularized coverage.
Depending on defect size, any one of several pedicle flaps may be suitable [6,7] : flaps
based on the rectus abdominis or the latissimus dorsi work well for upper abdominal defects.
Flaps based on the rectus femoris, the vastus lateralis—anterolateral thigh flap[8], the
sartorius[9], and the tensor fascia lata (10) have all been used for coverage of lower
abdominal wall defects.

The rectus femoris flap is a Type Il in the classification of Mathes and Nahai (one dominant
vascular pedicle with several accessory pedicles which are incapable of nourishing the flap).
The dominant pedicle is the descending branch of the lateral circumflex femoral artery
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originating off the deep femoral artery. It yields a muscular plague of 20 x 12 cm and can
support a paddle of harvestable skin up to 20 x 12 cm. It is a reliably vascularized flap but
its surface coverage is somewhat limited and donor site sequelae are fairly significant.
Sacrifice of the rectus femoris muscle results in a 20% decrease in extensor strength of the
knee compared with the contralateral side.

The anterolateral thigh flap is a septocutaneous flap whose vascularization is based on the
perforating branches of the descending branch of the lateral circumflex artery. It offers a
maximum flap size of 18 x 24 cm when used as a pedicle flap and up to 25 x 35 cm when
used as a free flap. The reliable vascularity of this flap allows its use in combination with a
non-resorbable prosthetic patch.

The tensor fascia lata flap offers the particular advantage of a solid layer for parietal repair,
thereby avoiding the need for prosthetic repair.

Only free flaps offer freedom from spatial constraints. The latissimus dorsi free flap is an
ideal transfer. It offers maximal surface coverage. Donor site sequelae are minimal. Vascular
pedicles are of good caliber and can be microsurgically anastomosed to either the superior or
inferior epigastric vessels depending on the location requiring reconstruction. The excellent
trophic quality of the latissimus dorsi muscle and the reliability of the flap allow effective
coverage over sizeable prosthetic reconstructions.

Some authors propose the use of an innervated musculocutaneous flap. According to
Ninkovic et al [11], grafting of the thoracodorsal nerve to an intercostal nerve branch results
in re-innervation of the latissimus dorsi muscle with satisfactory muscle contraction to
reinforce the parietal repair. Electromyographic studies on 4 patients after 2 years showed
active muscular contraction and complete reinnervation of the latissimus dorsi muscle flap.
The innervated latissimus dorsi free flap may represent an alternative allowing a dynamic
reconstruction of the abdominal wall with long-term stability.

CONCLUSION

The latissimus dorsi free flap is an ideal solution for reconstruction of extensive defects of
the abdominal or chest wall. This flap has numerous advantages : good perfusion based on
microsurgical anastomosis of good caliber vessels, unconstrained freedom of placement, a
large surface coverage, and a well-vascularized muscular coverage which is resistant to

infection and can tolerate radiation therapy if necessary. When used in conjunction with a
double faced prosthetic patch, it results in a complete and effective parietal reconstruction.
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Figure 1.
Pre-operative appearance : 35 year old male patient with a20 cm. periumbilical mass.
MRI showing infiltration of the rectus aponeurosis
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Figure 2.
Intra-operative view : after tumor résection : 25 x 25 cm. loss of substance.
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Figure 3.
Double-faced prosthetic patch placed intra-peritoneally.
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Figure 4.
Placement of the latissimus dorsi free flap.
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Figure 5.
Post-operative result at 24 months.
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