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CLINICAL TECHNIQUES AND TECHNOLOGY

Transoral robotic assisted free flap reconstruction

Vijay K. Mukhija, MD, Chih-Kwang Sung, MD, MS, Shaun C. Desai, BA,

George Wanna, MD, and Eric M. Genden, MD, New York, NY
Transoral robotic head and neck surgery (TORS) has
recently been introduced. Several reports have docu-

mented its value as a minimally invasive technique for man-
agement of oropharyngeal and supraglottic carcinoma.1-3

However, there have been no reports related to TORS-assisted
head and neck reconstruction. Two patients were enrolled in a
Mt Sinai Institutional Review Board (IRB) approved pilot
study designed to evaluate the application of TORS for the
management of malignant disease of the upper aerodigestive
system. We report on two cases of TORS-assisted free flap
reconstruction and discuss the advantages and challenges re-
lated to this innovative technique.

CASE REPORTS

Case 1
A 79-year-old man presented with a 3 � 4 cm ulcerative
lesion of the right soft palate and tonsillar fossa. A biopsy
revealed adenoid cystic carcinoma (ACC). Positron emis-
sion tomography/computed tomography (PET/CT) con-
firmed the presence of local disease without evidence of
regional or distant metastasis. After extensive counsel-
ing, the patient elected to proceed with TORS-assisted
surgery.

The daVinci Surgical System (Intuitive Surgical, Sunny-
vale, CA) was positioned as previously described.1 The
LightPath CO2 Laser (OmniGuide Company, Cambridge,
MA), set at 12 W continuous power, was secured to one of
the robotic arms and used to resect the tumor.2,4 The posta-
blative defect included a hemipalatectomy and lateral phar-
yngectomy.

A stair-step incision was made in the ipsilateral neck at
the level of the hyoid bone and in the supraclavicular region
where the transverse cervical artery and vein were isolated
and prepared for microvascular anastomoses (Fig 1). A
communication was made to the pharynx and a subcutane-
ous tunnel was established to accommodate the free flap
vascular pedicle.

A radial forearm fasciocutaneous free flap (RFFF) (4 �
6 cm) was harvested and placed into the oral cavity. The

Received July 11, 2008; revised September 24, 2008; accepted Sep-

tember 24, 2008.

0194-5998/$36.00 © 2009 American Academy of Otolaryngology–Head and Nec
doi:10.1016/j.otohns.2008.09.024
robot was used to position and suture the flap into the
oropharyngeal defect with 3.0 Vicryl sutures (Fig 2). Mi-
crovascular anastomoses were performed manually between
the radial and transverse cervical arteries and the cephalic
and transverse cervical veins, respectively. The patient was
transferred intubated to the intensive care unit (ICU) for
observation. Room set-up time was approximately 10 min-
utes and operative time, including resection and reconstruc-
tion, was 4 hours.

The patient was extubated on postoperative day 1 and
transferred to the step-down unit on day 2. Swallowing
therapy was initiated on day 4, and soft diet started on day
5 without evidence of velopharyngeal reflux or oropharyn-
geal leak. He was discharged on postoperative day 6.

Final pathologic findings revealed infiltrating ACC, 2.6
cm in greatest dimension with negative surgical margins. At
4-month follow-up, the patient remained disease-free, and
was tolerating a regular diet without significant dysphagia,
velopharyngeal insufficiency, or speech impairment. The
patient refused adjuvant therapy.

Figure 1 A stair-step incision was made at the level of the
hyoid bone and in the supraclavicular region where the transverse
cervical artery and vein were isolated and prepared for a micro-
vascular anastomosis.
k Surgery Foundation. All rights reserved.
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Case 2
An 80-year-old woman with a history of previously resected
and irradiated mucoepidermoid carcinoma of the right ret-
romolar trigone presented with a recurrent tumor invading
the right palate, pharynx, and retromolar trigone. She was
counseled extensively and agreed to proceed with the study.

With the da Vinci robot and CO2 laser, the lesion was
resected from the uvula, right soft palate, lateral pharyngeal
wall, maxillary tubercle, and the ascending ramus of the
mandible. The robot was removed and a marginal mandi-
bulectomy and partial maxillectomy were performed with a
reciprocating saw. The ispilateral transverse cervical artery
and vein were prepared for anastomoses and a left RFFF
was harvested and placed into the surgical defect. The robot
was used to suture the flap into place, covering the entire
defect, including the maxillectomy and mandibulectomy
sites. Finally, the microvascular anastomoses were com-
pleted. The patient remained intubated and was transferred
to the ICU. On the first postoperative day, a prophylactic
tracheostomy was performed to insure airway safety as the
patient was weaned from the ventilator. She was subse-
quently decanulated the following day and transferred to the
step-down unit. She tolerated a pureed diet on day 7 and was
discharged home. Final pathologic findings revealed recur-
rent high grade mucoepidermoid carcinoma, 2.0 cm in
greatest dimension with negative surgical margins. Opera-
tive time was 3 hours and 50 minutes.

DISCUSSION

The standard approach to the oropharynx includes a la-
biotomy and midline mandibulotomy. This approach is as-
sociated with significant cosmetic and functional morbidity.
TORS offers minimally invasive access to the oropharynx
without the need for a mandibulotomy. At the time of this
publication, we had performed two cases of TORS-assisted
free flap reconstruction. We found the robot provided an

Figure 2 Endoscopic view illustrates the use of the robot to
position and suture the flap into the oropharyngeal defect using 3.0
vicryl sutures.
excellent means to reconstruct defects of the upper orophar-
ynx and palate. We were able to position the flap and tie
sutures unhindered by the surrounding anatomy. With this
technique, we avoided a mandibulotomy and its related
morbidity and reduced operating time by an estimated 2 to
3 hours. Mandibulotomy would likely have been required
for reconstruction of both patients if the robot were not
used. We were also able to avoid tracheostomy in one
patient, while the second patient had a tracheostomy placed
for safety for one day. The patients had successful oncologic
resections and excellent recovery of speech and swallow
function. The hospital length-of-stay was shortened by ap-
proximately 3 days as compared with resection and recon-
struction via a mandibulotomy approach.

This case report highlights the potential advantage of
TORS-assisted head and neck reconstruction. Robotic-as-
sisted techniques are relatively new and a number of limi-
tations must be overcome before TORS can be widely
applied, including improved instruments, smaller robotic
arms, and a more acute working angle. However, the overall
outcome of this technique is extremely promising and war-
rants further evaluation.
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