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SUMMARY
We present the robotic harvest of a pedicled omentum 
flap for reconstruction of a near-total anterior chest 
wall defect. The patient was a 68-year-old woman 
with recurrent secondary chest wall angiosarcoma 
after previous mastectomy and radiation therapy. She 
underwent neoadjuvant chemotherapy and radiation, 
followed by wide radical chest wall resection with a final 
defect size of 15×35 cm. A one-stage reconstruction 
was performed with an omentum flap harvested by 
robotic technique and split-thickness skin grafts from 
thigh donor sites. The patient healed with minimal 
complications. Our case supports more widespread 
application of robotics in plastic and reconstructive 
surgery.

BACKGROUND
Closure of irradiated chest wall defects continue to 
present a challenge to the reconstructive surgeon. 
Omentum flaps have been shown to provide effec-
tive coverage and palliation for patients with locally 
recurrent breast cancer after wide radical resec-
tion.1–3 However, there is a paucity of literature 
regarding the use of robotic surgery in chest wall 
reconstruction. In this report, we present the use 
of the robotic da Vinci system (Intuitive Surgical, 
Sunnyvale, California, USA) to harvest a pedicled 
omentum flap for reconstruction of a near-total 
anterior chest wall defect after wide radical resec-
tion of a secondary angiosarcoma.

CASE PRESENTATION
A 68-year-old woman presented to our institu-
tion with recurrent secondary chest wall angio-
sarcoma after previous mastectomy and radiation 
therapy. Six years prior, she was diagnosed with 
right invasive ductal carcinoma and treated with 
lumpectomy, right axillary dissection then adjuvant 
chemotherapy and radiation. Four years after the 
completion of radiation, she developed biopsy-
proven secondary angiosarcoma on the right breast. 
She then underwent bilateral mastectomy with 
wide local excision (3 cm margin) of the angiosar-
coma on the right and she was reconstructed with 
a right latissimus dorsi myocutaneous flap. At the 
time of resection, the angiosarcoma measured 10 
cm and involved the right medial breast and nipple. 
Surgical margins were negative on final pathology. 
Five months later, she again had biopsy-proven 
recurrence of the angiosarcoma on the right chest, 
with no evidence of metastatic disease on imaging. 

At this time, she presented to our institution for 
treatment.

TREATMENT
She underwent neoadjuvant chemotherapy with 
paclitaxel, as well as 5000 cGy of radiation over 25 
fractions (figure 1). One month after the comple-
tion of radiation, she underwent radical resection 
of the entire chest wall, including the right pecto-
ralis major and minor muscles. A margin of 10 cm 
was drawn surrounding all biopsy-proven recur-
rent angiosarcoma sites (figure 2). The final defect 
measured 15×35 cm. Vacuum-assisted closure 
(VAC) (KCI USA, San Antonio, Texas, USA) therapy 
was applied for 4 weeks in an attempt to promote 
formation of granulation tissue (figure 3).

Since there was minimal progression of the 
wound with VAC therapy, a robotically harvested 
omentum flap was used to reconstruct the chest wall 
(figure 4). Four 7 mm robotic ports placed trans-
versely in line with the umbilicus and the omentum 
was mobilised off of the transverse colon using a 
combination of electrocautery and Vessel Sealer 
to ensure haemostasis. The transverse colon was 
lifted using our accessory arm and the omentum 
freed from the hepatic flexure proximally up to the 
splenic flexure within the avascular plane. Along 
the greater curvature of the stomach, we continued 
to mobilise the omentum, taking care to preserve 
the vascular arcades along the gastroepiploic arch to 
ensure adequate perfusion of the pedicled flap. The 
left gastroepiploic artery was divided to allow for 
adequate mobilisation of the omentum since exten-
sive coverage of the chest wall defect was required. 
A fasciotomy was made from the xiphoid extending 
4 cm inferiorly, and the omentum was exteriorised 
and delivered to the chest wall defect, taking care 
not to twist or compress the omentum and ensuring 
its viability. The omentum flap was inset to the 
chest defect with interrupted absorbable sutures. 
Split-thickness skin grafts were taken from the bilat-
eral thighs and meshed at a ratio of 1:1.5 and 1:2 
for inset onto the omentum flap. VAC therapy was 
applied to the flap for 5 days postoperatively.

OUTCOME AND FOLLOW-UP
The patient’s postoperative course was compli-
cated by sloughing of the skin graft on the left 
lateral chest wall, which was managed with petro-
latum gauze and antibiotic ointment daily dressing 
changes. Two months postoperatively, her chest was 
healed (figure 5), but we noted two new areas of 
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purple, blanching discoloration on the inferior chest wall. She 
was re-staged with imaging, which was consistent with meta-
static recurrence in the right chest wall invading into the pleural 
space as well as new splenic, hepatic and osseous lesions. The 
patient elected to undergo hospice care at that time and subse-
quently expired 1 month later.

DISCUSSION
Large chest wall defects, especially in the setting of prior radia-
tion, present a challenge to the reconstructive surgeon. Various 
flaps have been described for chest wall reconstruction, including 
latissimus dorsi, rectus abdominis pedicled and free flaps, as well 
as omentum flaps.4 In our patient, the latissimus dorsi flap had 
already been used. A left pectoralis turnover flap for coverage 
of the exposed ribs on the right chest wall could have been 
considered. However, this technique would have relied on the 
internal mammary perforators potentially impacted by previous 
surgical dissection during tumour excision or repeated chest 
wall radiation. Furthermore, there the pectoralis flap would 
not have provided as much bulk as other options which would 
have resulted in a significant contour deformity. A pedicled or 
free rectus abdominis flap would have been unlikely to provide 
closure for the entirety of the defect. The omentum flap brings 
well-vascularised, non-irradiated adipose tissue into the wound 
bed, providing potential benefits, such as neoangiogenesis and 
tissue regeneration.5 Thus, we proceeded with an omentum flap.

The omentum flap was first introduced for chest wall recon-
struction after breast cancer excision in 1963.6 The flap’s angio-
genic and immunologic effects in promotion of wound healing, 
especially in the irradiated settings, are well described.7–9 The 
omentum has been shown to provide effective coverage of extra-
thoracic and intrathoracic defects.10 11 Donor-site complications 
have been described, including abdominal wall infection, ventral 
hernia or gastrointestinal haemorrhage.12 Laparoscopic omental 
harvest was introduced to avoid the laparotomy incision previ-
ously necessary for flap transposition. However, little has been 
written regarding the robotic intra-abdominal flap harvest for 
chest wall reconstruction. To our knowledge, this is the first 
reported case of robotic omentum harvest for a near-total ante-
rior chest wall soft tissue defect.

Robotic systems have been used in plastic surgery for harvest 
of latissimus dorsi and free rectus abdominis flaps.13 14 Robotic 
omentum mobilisation without pedicle dissection has also 
been reported in the urologic literature in the setting of ureter-
olysis.15 Recently, a case was reported of free omentum harvest 
for lower extremity reconstruction.16 Advantages of the robotic 
system over laparoscopy include elimination of tremor, three-
dimensional visualisation of the surgical field and improved 
surgical ease with articulating instruments that better mimic 
the human hand.16 In addition, the improved visualisation 
provided by a dual camera system improves the identification 

Figure 1  Patient after completion of neoadjuvant chemotherapy and 
radiation for recurrent secondary angiosarcoma.

Figure 2  Chest wall area marked for surgical resection.

Figure 3  Three weeks after surgical resection and vacuum-assisted 
closure therapy, showing extensive defect with rib exposure.

Figure 4  Chest wall defect reconstructed with omentum flap and 
split-thickness skin grafts. Flap is shown here after VAC takedown.
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and preservation of vasculature that is key to ensuring viability 
of the omental flap.

Our case report demonstrates the efficacy of robot use in 
intra-abdominal flap harvest for the reconstruction of an irradi-
ated near-total anterior chest wall soft tissue defect. While lapa-
roscopy’s long learning curve created excessive initial costs to 
the healthcare system during its adoption, robotic surgery has 
a shorter learning curve which can translate to relatively lower 
initial costs.17 We advocate for continued investigation of robotic 
applications in plastic and reconstructive surgery.

Learning points

►► Closure of irradiated chest wall defects continues to present 
reconstructive challenges.

►► We presented the successful reconstruction of an irradiated 
near-total anterior chest wall soft tissue defect with a 
robotically harvested pedicled omentum flap.

►► Our case advocates for more widespread application of 
robotics in plastic and reconstructive surgery.
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Figure 5  Eleventh week postoperative result. The flap and skin grafts 
are healed.
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