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Abstract Introduction:Robotic surgery in the head and neck region has been used to approach many different
areas within the head and neck region. Here we describe our experiences of its application at The Chinese Univer-
sity of Hong Kong. Methods: This is a retrospective review of all cases operated by the two authors since Jan 2015
at the Department of Otorhinolaryngology, Head and Neck Surgery, The Chinese University of Hong Kong. Re-
sults: Twenty-four cases were performed with the da Vinci S or da Vinci Xi systems. Twenty-one cases were per—
formed with the novel flexible robotic da Vinci SP system. There were no serious adverse events requiring a return
to the operating room. Early results from the da Vinci SP have been previously published in seven patients that
demonstrated the ability to reach the nasopharynx, oropharynx, hypopharynx, larynx and also retropharyngeal
lymph nodes. There were no conversions to alternative surgical approaches. There were no serious adverse events
or adverse events related to the use of this system. Discussion:In conclusion, through our experiences at The Chi-
nese University of Hong Kong we have found the da Vinci robotic systems to be useful and safe in performing
TORS and addressing pathologies in the neck through the retroauricular approach.

Key words robot; head and neck surgery; transoral robotic surgery

Introduction

Transoral robotic surgery (TORS) was the first described utilizing the da Vinci robotic system in
head and neck surgery by McLeod and Melder in 2005 with the marsupialization of a vallecular cyst™’.
Subsequently, coinciding with the increasing incidence of human papilloma virus associated oropharyngeal

carcinoma, there was the development of TORS oropharyngeal resections that was pioneered at University

(2-3

of Pennsylvania*®™ , resulting in the approval by the FDA for using the da Vinci Si in resecting T1/2 oro-

pharyngeal carcinomas. Following this there have been descriptions utilizing TORS for the resection of
the nasopharynx, hypopharynx and larynx"'",

Beyond the TORS approach, the system has also been applied through multiple different surgical ap-
proaches to resections of the thyroid gland, including the transaxillary, retroauricular, BABA and tran-

soral transvestibular approaches™*" .

Importantly, the transaxillary and retroaruicular approaches also
provide the access to address other head and neck pathologies including the need for neck dissections
through a remote site. These all demonstrate the versatility that the robotic system with image magnifica-
tion, 3D vision, motion scaling and tremor filtration offers when operating in the head and neck reigon.
At our department in The Chinese University of Hong Kong, we first started performing TORS in

123

2008 with a tonsillectomy After a hiatus, we started using the da Vinci S to perform TORS and sur-

gery through the retroauricular incision since 2015. Furthermore, we performed the first safety and feasi-
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bility of a next generation flexible robot, the da Vinci SP, recently. Here we describe these experiences.
Methods
Study design

This is a retrospective review of all robotic cases performed by the Department of Otorhinolaryngolo-
gy, Head and Neck Surgery at The Chinese University of Hong Kong since 2015. Data including age,
gender, pathology and procedure were collected. The data was analyzed with Excel.
Study population

Both benign and malignant lesions of the head and neck were included.
Surgical technique
TORS tongue base

For transoral robotic surgery the patient was placed in the supine position. For approaching the
tongue base a figure of eight suture is placed through the tongue for anterior retraction. Duoderm is also
placed over the lower dentition to protect the tongue from injury by the lower dentition during retraction.
Then a Crowe-Davis mouthgag or FK-WO retractor were used for retraction. The robot was then docked
to perform the resections.
TORS tonsillectomy and retrophar yngeal [ym ph node

For tonsillectomy or retropharyngeal lymph node dissection the patient was placed in the supine posi-
tion. Then a Crowe-Davis mouthgag was placed to clearly expose the tonsil that needed to be addressed or
the mandibular ramus to approach medially for resection of the retropharyngeal lymph node.
Retroauricular approach to the neck

The retroauricular incision was drawn from the posterior aspect of the ear lobe 5 mm from the crease
and superiorly to the level of the superior aspect of the external auditory canal, and then a horizontal limb
was drawn posteriorly to the hairline and then carried inferiorly along or slightly within the hairline. Then
under direct vision the skin flap was raised inferiorly and anteriorly with a needle tip cautery preserving
the great auricular nerve and external jugular vein. Once the platysma was seen, the dissection was car-
ried in a subplatysmal plane as far as the midline. For hemithyroidectomy the omohyoid was lifted anteri-
orly, once identified medial to the sternocleidomastoid muscle. The superior pole of the thyroid gland was
identified and preceded in a usual fashion.
Results

Since Jan 2015 we have performed a total of Forty-five cases utilizing the da Vinci robotic system.
Twenty-four cases were performed with the da Vinci S or da Vinci Xi systems. Twenty-one cases were
performed with the novel flexible robotic da Vinci SP system. Table 1 demonstrates a summary of the
procedures performed with the da Vinci S and Xi systems. TORS with radical tonsillectomy and tongue
base resections for malignancies were performed in nine patients. TORS bilateral tongue base resections
for obstructive sleep apnoea (OSA) was performed in two patients. One patient had TORS resection of a
retropharyngeal lymph node following radiotherapy for nasopharyngeal carcinoma. The retroauricular ap-
proach was used to treat benign thyroid nodules of the thyroid in two patients, benign nodules of the sub-
mandibular gland in three cases and a submandibular lipoma in one patient. There were no serious adverse
events requiring a return to the operating room.

Early results from the da Vinci SP have been previously published in seven patients that demonstrate
the ability to reach the nasopharynx, oropharynx, hypopharynx, larynx and also retropharyngeal lymph

nodeSEISfHJ

. There were no conversions to alternative surgical approaches. There were no serious adverse
events or adverse events related to the use of this system.
Discussion

Through the application of the da Vinci robotic systems at The Chinese University of Hong Kong we
have applied the robot in both TORS and retroauricular approaches in different systems. With the advan-
tages of offered of 3D immersion visualization, maneuverability, motion scaling and magnification, the da
Vinci robotic system is an important tool in offering safe and efficient surgery for TORS and retroaurciular
approaches given our experiences with no serious adverse events requiring a return to the operating room.
More recently, we have also had the opportunity to demonstrate the safety and feasibility of a novel flexi-

ble robot in performing TORS in the head and neck region.
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Table 1 Description of the demographics and procedures performed with the da Vinci S and Xi systems

Variables n (%)

Gender

Male 15(62.5)

Female 9(37.5)
Age

Median 51(11—67)
Procedures

TORS oropharynx malignant 9(37.5)

TORS oropharynx benign 8(33.3)

TORS retropharyngeal lymph node excision 1(4.2)

Retroauricular approach to hemithyroid 2(8.3)

Retroauricular approach to the submandibular space 4(16.7)

TORS was initially pioneered for use clinically in the oropharynx by a small phase | clinical trial at
the University of Pennsylvania enrolling twenty-seven patients with tonsil squamous cell carcinoma
(SCCH™ . The study demonstrated favorable outcomes including swallow results, which further suppor-
ted the safety of TORS for removal of select oropharyngeal SCC. Subsequently a multicenter investigation
of TORS demonstrated equivalent or superior oncologic and functional outcomes, when compared to open
and other transoral surgical approaches™. In 2009, based this data, the FDA approved the use of the da
Vinci robot (Intuitive Surgical Inc. , Sunnyvale, CA) for TORS for benign and malignant T1 and T2 le-
sions. In addition to its use in the oropharynx, the repertoire of procedures where TORS with the da Vin-
ci system has been used with great enthusiasm has expanded to include the parapharyngeal space, naso-

L6160 - However, despite the previously mentioned advantages of using

pharynx, larynx and hypopharynx
the multi arm system, there are certain disadvantages of TORS including the exorbitant cost of the robotic
system, logistics of sharing the robot among multiple surgical specialties, the relatively large size and
bulk of the instrument arms for use in a confined space, and the need for specialized training and creden-
tialing requirements.

Given the constraints of the rigid relatively large instruments in the da Vinci systems up to the recent
Xi system, the flexible robotic surgical system—da Vinci SP surgical system, with three flexible instru-
ments, stereoscopic binocular camera in a single 2. 5 cm cannula offers a device well suited for TORS.
This has been shown in pre-clinical cadaver studies to be feasible in surgery of the oropharynx, nasophar-

L7190 More recently the da Vinci SP system was used in the first clinical trial for

ynx and hypopharynx
TORS at our institution where the early safety and feasibility results clearly demonstrate that the system
is safe to use in accessing the retropharyngeal space, nasopharynx, oropharynx, larynx and hypopharynx

B3 With other flexible robotic systems including the Flex® robotic

to treat benign and malignant lesions
system now available, advances in the treatment of head and neck lesions with TORS will undoubtedly ad-
vance at a rapid pace.

Finally, beyond TORS, the da Vinci robotic system has been used to address pathologies in the neck
through a variety of surgical approaches. Approaches to the thyroid are numerous, including a retroauric-
ular approach, transoral approach, BABA approach and transaxillary approach all being described to ad-

%19 Our own preference has been to use the retroau-

dress the ipsilateral and contralateral thyroid glands
ricular approach, given our familiarity with the anatomy in this region. Utilizing this approach we can also
address different pathologies in the neck including., submandibular pathologies, branchial cleft cysts,
schwannomas and neck dissections.

In conclusion, through our experiences at The Chinese University of Hong Kong we have found the
da Vinci robotic systems to be useful and safe in performing TORS and addressing pathologies in the neck
through the retroauricular approach. Recent developments in flexible robotic systems offer an exciting

tool for further developing TORS.



