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KEY POINTS

e The incidence of oropharyngeal squamous cell carcinoma (OPSCC) is increasing dramat-
ically and is conclusively linked to increasing rates of human papillomavirus (HPV)
infection.

e HPV-related oropharyngeal cancers have been shown to occur in a unique demographic
group and show favorable oncologic outcomes compared with HPV-negative OPSCC.

e There has been a paradigm shift in the treatment of early-stage OPSCC, with most pa-
tients now undergoing primary surgery in the United States.

e Transoral robotic surgery is associated with excellent oncologic and functional outcomes
in the treatment of OPSCC and is increasingly being used for a broader range of oropha-
ryngeal indications.

@ Video content accompanies this article at http://www.oto.theclinics.com.

INTRODUCTION

This article discusses the changing epidemiology of oropharyngeal squamous cell
carcinoma (OPSCC), which has become a key factor in the development of robotics
in otolaryngology. It discusses the evolution of the treatment paradigm of OPSCC,
from historical open procedures, to advances in radiotherapy and chemoradiation,
to the contemporary development of novel transoral procedures, including robotic
surgery. In so doing, it describes the shift in patient demographics and outcomes in
the human papilloma virus era of OPSCC and how this has affected the landscape
of therapy. A detailed review of the current oncologic indications for transoral robotic
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surgery (TORS) is presented as well as a description of the most common surgical pro-
cedures: radical tonsillectomy and base of tongue resection.

EPIDEMIOLOGY

Head and neck cancer represents the sixth most common cancer worldwide, with
more than 700,000 new cases in 2018." Among them, there has been a notable in-
crease in the incidence of OPSCC, with an estimated annual incidence of 92,887
worldwide.” In contrast, the rates of cancer in other subsites of the head and neck
have decreased, likely because of lower rates of smoking and alcohol use over the
past several decades.?® The increasing incidence of OPSCC has been most pro-
nounced in North America, northern Europe, and Australia.*~""

The dramatic increase has been shown, through epidemiologic, molecular, and
case-control studies, to be conclusively linked to human papillomavirus (HPV) coinfec-
tion.’'% In the United States alone, the incidence of HPV-mediated OPSCC
increased by 225% between 1998 and 2004.'? The proportion of OPSCC related to
HPV infection varies around the world, with HPV implicated in up to 80% of US cases
of OPSCC, but fewer than 20% of OPSCCs in countries with higher rates of tobacco
use.'® The variable global distribution has led some to propose that changes in sexual
behaviors (eg, oral sex, multiple sexual partners) among contemporary cohorts have
led to increased oral HPV exposure and associated cancer risk.*»%1%16-19 The
increased incidence of OPSCC is associated not only with certain geographic loca-
tions but also with a unique demographic cohort: young (between 40 and 55 years
of age) white men, often without a strong history of alcohol or tobacco use.'®¢

Another distinct feature of HPV-mediated OPSCC is its tendency to originate in the
lingual and palatine tonsil subsites, because the virus is thought to preferentially target
the reticulated epithelium lining the tonsillar crypts.?%?" Importantly, HPV-associated
OPSCC is associated with a more favorable prognosis compared with HPV-negative
OPSCC.2"22 This prognosis is thought to be related not only to higher response rates
to therapy but also to the absence of field cancerization from tobacco and alcohol.
HPV-positive patients are also more likely to have excellent performance status and
fewer comorbidities.6:2372°

HISTORICAL PERSPECTIVE ON OROPHARYNGEAL CANCER TREATMENT

Waldeyer’s®® nineteenth century microscopic studies were the first to show that
squamous cancers in the head and neck originated from epithelial surfaces. One
early well-documented case occurred in 1884 when America’s 18th President,
Ulysses S. Grant, developed a right tonsillar carcinoma.?’->® He underwent a sub-
total resection and topical cocaine therapy, which provided some degree of palli-
ation but did not arrest tumor growth, eventually eroding through his palate.?”
He had a sentinel bleed in the spring of 1885 and passed away shortly
thereafter.2”28

Advances in aseptic technique, general anesthesia, and airway management
allowed nineteenth century innovation in head and neck surgery. In 1846 at Har-
vard, John Warren was the first to remove a cervical tumor under general anes-
thesia.?®3° In 1862, Theodore Billroth®' described the transmandibular approach
to the oral cavity and oropharynx.®"*? Subsequently, in 1880, Theodor Kocher®®
described transcervical techniques to obtain arterial control of head and neck
tumors,29-:80:33

Despite advances, head and neck surgery was associated with prohibitive
morbidity, and the treatment of head and neck cancer in the early to mid-
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twentieth century was therefore dominated by radiotherapy, a new and promising
entity.?®32 However, failure rates of single-modality radiotherapy (up to 95%) and
the complications associated with salvage surgery prompted a revival of surgical ef-
forts.?%32 |n the 1940s and 1950s, New York surgeon Hayes Martin popularized the
so-called commando operation, which involved a lip split, segmental mandibulec-
tomy, and in-continuity neck dissection for oral cavity and oropharyngeal malig-
nancy.?® Despite subsequent refinements, such as mandibular lingual release and
transpharyngeal approaches, radical approaches continued to dominate the
oropharyngeal landscape despite high levels of morbidity and stagnating cure
rates.>*3¢ Between the 1970s and 1990s, radiotherapy again gained prominence,
initially as an adjunct, and later as primary therapy alongside new chemotherapeu-
tics (eg, chemoradiotherapy [CRT]).>” Eventually, CRT became routinely used as pri-
mary therapy for because it was thought to offer similar oncologic results with
preservation of form and function.>®>° However, CRT came with its own set of mor-
bidities, including mucositis and dysphagia, and many patients later required
salvage procedures. 04

CURRENT TECHNIQUES IN OROPHARYNGEAL SURGERY

In the late twentieth and early twenty-first century, the dramatic increase in OPSCC
incidence driven by HPV oncogenicity became an impetus for innovation in minimally
invasive techniques. Although radical tonsillectomy had been described as early as
1951 by Huet*? and the technique had been practiced by head and neck surgeons
throughout the late twentieth century, there were no published studies assessing
clinical outcomes in these patients. In the early twenty-first century, Laccourreye
and colleagues*® and Holsinger and colleagues** developed a standardized tech-
nique for radical tonsillectomy using cold knife and electrocautery. However, these
techniques were limited by a lack of adequate visualization of the tongue base
and limited access to reliably obtain negative margins. Haughey and colleagues*®
and other investigators described transoral laser microsurgery (TLM) as an alterna-
tive surgical technique that provides improved visualization and hemostasis with
excellent oncologic outcomes; however, this technique did not become widely
adopted.

The limitations of existing techniques for transoral access to the oropharynx promp-
ted the development of a novel application of robotics. Initially used in general surgery,
obstetrics and gynecology, and urology, the da Vinci Surgical System (Intuitive Surgi-
cal Inc, Sunnyvale, CA) was pioneered for use in transoral surgery at the University of
Pennsylvania. In 2005, initial studies on human cadavers and canines confirmed the
feasibility of its application.*®*” Excellent visualization, decreased line of sight issues
(using a 30° endoscope), and the addition of an assistant at the head of the bed
allowed modification of the Huet procedure to perform a reliable radical tonsillectomy
without the limitations associated with the original technique.*® A standardized radical
base of tongue resection technique was subsequently developed.*® With these 2 stan-
dardized TORS procedures, most early-stage oropharyngeal tumors could be reliably
treated with primary surgery.

Additional robotic systems, including the Medrobotic Flex system (Medrobotics,
Raynham, MA) and accompanying oropharyngeal retractors, have since been pio-
neered and tested successfully.>>®' The da Vinci robot now hosts the Si (US Food
and Drug Administration [FDA] approved), Xi (off-label), and new SP (off-label, single
port) systems.5?
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OROPHARYNGEAL INDICATIONS FOR TRANSORAL ROBOTIC SURGERY
Early-Stage Oropharyngeal Cancers

Outcomes from successful multi-institutional retrospective trials led to the FDA
approval of TORS for benign and T1/T2 malignant otolaryngologic tumors in 2009.°%
Although TORS has been used to manage numerous disorders, it is most commonly
used for resection of early-stage OPSCC. American population-based data have
shown that the percentage of patients undergoing primary surgery for T1/T2 OPSCC
increased from 56% in 2004 to 82% in 2013. This shift has been driven by patient pref-
erence, excellent oncologic results, encouraging functional results, and advances in
surgical robotic technology.®*°° To better understand which patients with OPSCC
are best suited to an upfront surgical approach, it is important to consider
contraindications.

Contraindications to TORS can be categorized as vascular, functional, oncologic,
and nononcologic.®® Vascular contraindications include tonsillar cancer with a retro-
pharyngeal carotid artery, tumor in the midline tongue base putting both lingual ar-
teries at risk, tumor adjacent to carotid bulb or internal carotid artery, and tumor or
metastatic node encasing carotid artery.%%-5” Functional contraindications include tu-
mor resection requiring more than 50% of the deep tongue base musculature, the
posterior pharyngeal wall, the tongue base, or the entire epiglottis.>® Oncologic con-
traindications include unresectable tumor (involving lateral pterygoid muscle, ptery-
goid plates, lateral nasopharynx, skull base, prevertebral fascia), unresectable neck
disease, neoplastic-related trismus, and multifocal distant metastases.*® Additional
nononcologic contraindications include systemic disease associated with unaccept-
able morbidity in the perioperative period, non—-cancer-related trismus preventing ro-
botic access, and cervical spine disease interfering with patient positioning and neck
extension.®®

Many investigators advocate that patients with T1/T2 OPSCC who are able to mini-
mize or avoid postoperative adjuvant therapy are best suited to an upfront TORS
approach. Upfront TORS has the potential to reduce and/or eliminate the need for
adjuvant therapy in certain cases, and numerous encouraging treatment deescalation
trials are currently underway. A full discussion of treatment deescalation can be found
in a separate Benjamin Wahle and Jose Zevallos’ article, “Transoral Robotic Surgery
and De-escalation of Cancer Treatment,” in this series.

Oncologic results for early-stage OPSCC treated with upfront TORS have been very
favorable (Table 1). Early studies published by Weinstein and colleagues*® showed a
100% locoregional control rate for selected T1 to T3 tonsillar cancers (N = 27), as well
as a 93% 2-year disease-specific survival rate in a subsequent study including all
oropharyngeal subsites (N = 50, T1-T4).58 Moore and colleagues®® showed 3-year
local and regional disease control rates of 97% and 94%, respectively, as well as 2-
year disease-free and recurrence-free survival rates of 95% and 92%, respectively
(N = 66; 84.9% T1/T2). A recent large multicenter study of 410 patients undergoing
TORS (89% OPSCC) showed 2-year disease-specific and overall survival rates of
95% and 91% respectively.®® Of these patients, 84% were T1/T2, 70% were HPV pos-
itive (of those with known status), and 47% underwent surgery alone without need for
adjuvant therapy. This finding was also consistent with a recent systematic review of
772 patients that showed 2-year survival estimates of 82% to 94% for early-stage
OPSCC treated with upfront TORS.®"

Functional outcomes following TORS are also encouraging (Table 2). In a study of
38 patients with OPSCC treated with upfront TORS (86.9% T1/T2), Leonhardt and col-
leagues®? showed that although decreases in diet-related indices were observed early
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Table 1

Oncologic outcomes following transoral robotic surgery for oropharyngeal squamous cell carcinoma

Overall Survival Disease-Specific Recurrence-Free
Adjuvant Therapy (%) (%) Survival (%) Survival (%)
Negative S
T p16+  Margins Alone S+ XRT S + CRT

Study N Stage (%) (%) (%) (%) (%) 1y 2y 5y 1y 2y 5y 1y 2y 5y
Weinstein et al,*® 2007 27 T1-T3 — 92.6 7.4 33.3 55.6 No survival data provided — — — —
Cohen et al,”® 2011 50 T1-T4a 74.0 94.0 18.0 24.0 54.0 95.7 80.6 — 97.8 92,6 — — — —
Moore et al,”® 2012 66 T1-T4a 66.7 98.0 16.7 21.2 62.0 — — — — 95.1 — — 924 —
De Almeida et al,®® 2015 410 T1-T4a 69.4 69.1 47.3 31.4 21.3 — 91.0 — — 945 — — — —
Sharma et al,’® 2016 39 T1-T3 97.0 — 10.3 61.5 28.2 Survival comparable to matched controls (CRT)
Moore et al,' 2018 314 T1-T4a 93.0 98.0 24.0 28.0 48.0 98.0 — 86.0 99.0 — 94.0 980 — 98.0
Dhanireddy et al,'®' 2019 65 T1-T2 80.0 — 25.0 37.5 37.5 — 823 702 — — — — — —

Total 971 —

Abbreviations: S, surgery; XRT, radiotherapy.
Data from Refs,48:°8-60,95-101
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Table 2
Functional outcomes following transoral robotic surgery for oropharyngeal squamous cell carcinoma

Tracheostomy Gastrostomy Tube HRQOL (Overall QOL)
T Temporary Permanent Temporary Permanent

Study N Stage Tumor Site (%) (%) (%) (%) Baseline 6 mo 12 mo
Weinstein et al,*® 2007 27 T1-T3  Tonsil — — — 3.7 — — —
Moore et al,”® 2012 66 T1-T4a Tonsil, BOT 25.8 1.5 27.2 45 — — —
Dziegielewski et al,'%2 2013 81 T1-T4a Tonsil, BOT, SP 1 0 21 11 76.3 (21.7) 66.0 (25.8) 76.8 (20.5)
Kelly et al,® 2014 190 T1-T2 — — 0 — 5 — — —
Sharma et al,’® 2016 39 T-T3 Tonsil, BOT — — 9 3 — — —
Achim et al,"® 2018 74 T1-T2  Tonsil, BOT 1.4 0 9 1 — — —
Sethia et al,'** 2018 111 T1-T4a Tonsil, BOT 0 0 44.1 10.8 — — —
Van Abel et al,'®> 2019 267 T1-T4 — 11 0.7 28.8 2.2 — — —

QOL reported as mean (standard deviation).
Permanent is defined as more than 12 months postoperative.
Abbreviations: BOT, base of tongue; HRQOL, health-related quality of life; QOL, quality of life; SP, soft palate.
Data from Ref5.48'59'63’99'102 105
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after TORS, all patients returned to baseline quality of life and functional status at
12 months after surgery. Similar results were shown by Dziegielewski and colleagues,
who reviewed a series of 81 patients who had TORS and found that patients had high
levels of aesthetic, social and overall quality of life at 1 year after surgery.’®® A recent
randomized trial comparing primary TORS and primary radiotherapy (N = 34 per arm)
showed comparable oncologic outcomes, differing side effect profile depending on
treatment modality, and non-clinically meaningful differences in swallowing-related
quality of life.5*

Complication rates have been found to be acceptably low following TORS for early-
stage OPSCC. A recent systematic review found that, among patients undergoing
TORS for early OPSCC, the rate of postoperative hemorrhage was 2.4%, the rate of
neck hematoma was 0.4%, and the rate of pharyngocutaneous fistula was 2.5%.°"
Other studies have found rates of postoperative hemorrhage ranging from 2.4% to
7.4%, which is similar to hemorrhage following palatine tonsillectomy (3.5%-
4_8%)_61,65—69

Advanced-Stage Oropharyngeal Cancers

Although most of the TORS literature focuses on outcomes of upfront surgery for
early-stage OPSCC, there is also a growing body of evidence that TORS may have ap-
plications for upfront surgical management of more advanced disease. A 2011 study
by Cohen and colleagues®® reviewed 50 patients with OPSCC undergoing TORS and
neck dissection, of whom 89% had stage 3 or stage 4 disease, and found 2-year over-
all survival and disease-specific survival for the entire cohort to be 81% and 93%,
respectively. A recent National Cancer Database study examined 16,891 patients
with stage 3 or 4 disease (excluding American Joint Committee on Cancer, Seventh
Edition, T4b) and stratified by whether they received primary chemoradiation
(N = 8123), surgery followed by radiation (N = 3519), or surgery followed by chemo-
radiation (N = 5249).7° Patients receiving triple-modality therapy had the highest 3-
year overall survival (90% overall survival for triple modality therapy compared with
85% overall survival for surgery followed by radiation and 82% overall survival for pri-
mary chemoradiation; P<.01).”°

An additional benefit to upfront surgery in advanced OPSCC is the ability to obtain a
pathologic specimen for restaging. In many cases, this leads to downstaging and re-
duces the needed radiation dose, and possibly avoids chemotherapy alto-
gether.*>7%7" One study of 64 patients showed that upfront TORS resulted in the
avoidance of chemotherapy in 34% of patients who presented with T3/T4 tumors,
and another study of 76 patients showed that chemotherapy was able to be avoided
in 46% of T3/T4 tumors.”"""2

Unknown Primary

Approximately 2% to 5% of all head and neck malignancies present as metastatic cer-
vical squamous cell carcinoma with an unknown primary site.”>”# However, a tradi-
tional work-up involving history and physical examination, preoperative imaging
studies, and selective operative endoscopy has been shown to identify primary malig-
nancy in only 47% to 59% of patients.””® Primary identification is important because
it helps to target therapy and also potentially reduce radiotherapy dosage, thus
reducing radiation-related morbidity, and improve survival.”®"® Several institutions
have described protocols generally involving TORS-assisted resection of ipsilateral
palatine and possible lingual tonsillectomy with immediate frozen-section pathologic
examination.”®=82 If the primary is located, an oncologic procedure will proceed. If
not, a contralateral diagnostic surgery will occur.”® These TORS-assisted strategies
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successfully identify the primary in 72% to 80% of cases.”®®? A full discussion of
TORS for work-up of primary unknown malignancy, including a detailed surgical algo-
rithm, can be found in a separate John R. de Almeida’s article, “Role of TORS in the
Work-Up of The Unknown Primary,” of this series.

Salvage Oropharyngeal Surgery

Although surgery has been regarded as a salvage option following a partial response
or local recurrence following primary radiotherapy or chemoradiotherapy for OPSCC,
oncologic results have been disappointing. Five-year disease-free survival rates range
from 19% to 22% in multiple large cohorts after traditional salvage surgery.8-%° In
addition, major complication rates approach 50%, and include orocutaneous fistulae,
neck abscess, systemic complications, and carotid rupture.®42° In addition, traditional
approaches to salvage oropharyngeal surgery are more invasive and often necessitate
segmental mandibulectomy (44%-76%), total laryngectomy (6%—-17%), and micro-
vascular reconstruction (68%-82%).%°-8° Permanent tracheostomy and gastrostomy
tube rates following open salvage surgery have been found to vary between 7%
and 15% and 4% and 65%, respectively.®3°

The TORS approach to oropharyngeal salvage has shown encouraging early results
compared with traditional techniques for salvage surgery. White and colleagues®®
described a 128-patient cohort of patients matched by TNM (tumor, node, metastasis)
and evenly split between TORS and open salvage from a multi-institution study. TORS
was found to significantly reduce rates of permanent gastrostomy (3% vs 31%) as well
as reduce hospital length of stay (4 vs 8 days), blood loss (49 vs 331 mL), operative
time (111 vs 350 minutes), and rates of positive margin (9% vs 29%).2° Two-year dis-
ease-free survival was 74% and 43% in the TORS and open groups, respectively.®® In
a survival analysis of 30 patients who underwent TORS surgical salvage for OPSCC,
Meulemans and colleagues®” described a 2-year overall survival rate of 74% and
disease-free survival of 76%. There are currently additional multi-institution cohort
studies underway to further corroborate the benefits of TORS in the salvage setting.

Minor Salivary Gland Malignancies in the Oropharynx

Although minor salivary gland tumors vary greatly in their clinical behavior and appear-
ance, most are malignant.®® Standard therapy includes upfront surgery followed by
pathology-driven adjuvant therapy because they tend to be radioresistant and there-
fore do poorly with radiation alone.?°" Adjuvant radiation is recommended if the tu-
mor is incompletely resected, is of an advanced stage, or if there are other adverse
pathologic features.®%-92

Margin status is of the utmost importance, because negative margins have been
shown to be an independent predictor for survival in numerous series.®%:9%-% This
finding poses a unique challenge to surgeons, because minor salivary tumors in the
oropharynx have a propensity for submucosal growth and are located in a region
that is traditionally difficult to access.®® It is therefore unsurprising that efforts to resect
tumors using traditional open approaches are associated with high rates of positive
margins. For example, in a large series of 61 patients who underwent upfront open
surgery for oropharyngeal minor salivary tumors (20 transoral, 4 transcervical, and
37 transmandibular), 28 (46%) patients had a positive margin on pathologic review.2®
In contrast, the TORS approach is well suited to the resection of oropharyngeal sali-
vary malignancy because of improved access and visualization. Villaneueva and col-
leagues®® reviewed a series of 10 patients who underwent TORS for oropharyngeal
minor salivary gland tumors and reported that no patients in the cohort had a positive
margin on final pathology. Similarly, Schoppy and colleagues®” performed either
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TORS or TLM on a group of 20 patients with oropharyngeal minor salivary tumors (18
TORS and 2 TLM) and reported a negative margin rate of 95%.

SURGICAL TECHNIQUES
Preoperative Evaluation

Evaluation begins with detailed history and physical examination, with an emphasis on
the presence and degree of trismus and assessment of cervical spine mobility.%®
Cross-sectional imaging is performed for staging, to assess resectability and to rule
out internal carotid artery involvement.”® An examination under anesthesia is per-
formed to assess the extent of the tumor and whether there exists any contraindication
for surgery (listed earlier).?® In addition, patients are presented at a multidisciplinary
tumor board to discuss options for treatment.

Radical Tonsillectomy

Setup: the nurse sits to the left of the patient, the robotic cart is positioned to the right
of the patient, and the bedside surgical assistant sits at the patient’s head. The patient
is paralyzed. A tongue retraction suture is placed. A Crow-Davis mouth gag provides
pharyngeal exposure and the patient is suspended via a Storz arm (Karl Storz, Tuttlin-
gen, Germany). The 0° endoscope is placed in the central robotic arm and the lateral
arms are loaded with a 5-mm monopolar cautery and Maryland retractor. The bedside
assistant also has access to 2 suctions, a bayonet-style bipolar cautery, and an endo-
scopic clip applier with medium clip houses.*2-98

Step 1: an incision is made at the level of the pterygomandibular raphe through the
buccal mucosa between the upper and lower molars using cautery. Step 2: dissection
proceeds lateral to the constrictor muscles, bluntly dissecting the parapharyngeal fat
pad laterally, identifying the pterygoid musculature laterally, and is carried down to the
styloglossus and stylopharyngeus. Step 3: the soft palate and superior aspect of
pharyngeal constrictors are transected through to the prevertebral fascia. Step 4:
the constrictor muscles are bluntly elevated off the prevertebral fascia. Step 5: an in-
dex cut is made through the mucosa of the posterior pharyngeal wall. Step 6: a tongue
base margin is taken by making an incision across the posterior floor of the mouth to
the lateral tongue base down to the level of the vallecula. Step 7: care is taken to avoid
transecting the lingual artery, but, if encountered, it is ligated with surgical clips. Step
8: the posterior pharyngeal wall is then resected from the vallecula up to the level of the
soft palate along the previously made index cut. Care is taken on the lateral cuts as
well as the pharyngeal cuts to protect the carotid arterial system.*:°8 Step 9: patho-
logic analysis, final hemostasis, and reconstruction as required.*®° Step 10: neck
dissection occurs either concurrently or in a staged manner. A case example of
TORS radical tonsillectomy is shown in Video 1.

Base of Tongue Resection

Setup: the setup for tongue base resection is similar to a radical tonsillectomy except
an FK-WO retractor (with short Weinstein-O’Malley blade) is used and suspension is
achieved with a Mayo stand. A Storz arm attaches to the bedside frame and supports
the FK-WO retractor.*>8 The procedure is generally started with a 0° scope but is oc-
casionally changed to a 30° scope later in the procedure.*®%8

Step 1: a pharyngeal cut is made in the tonsillar fossa. If the tumor is located in the
glossotonsillar sulcus, a radical tonsillectomy will accompany the tongue base resec-
tion. If not, a small amount of tonsillar fossa is resected.*° Step 2: a partial horizontal
tongue base mucosal cut is carried adjacent to retractor blade. Step 3: a midline
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tongue base incision is made to an appropriate depth to account for tumor and
margin. Step 4: the deep musculature transection is completed to an appropriate
depth horizontally. Step 5: a lateral tongue base incision is made to bridge the pharyn-
geal cut and the lateral muscular cut. Step 7: the ipsilateral lingual artery and/or
branches are identified and ligated with surgical clips. Step 8: the final dissection in-
volves cutting through the remaining deep muscle and the underlying vallecular mu-
cosa. Step 9: pathologic analysis, final hemostasis, and reconstruction as required.
Step 10: neck dissection occurs either concurrently or in a staged manner.*>% A
case example of TORS tongue base resection is shown in Video 2.

SUMMARY

The dramatic increase in the incidence of OPSCC has been conclusively linked to HPV
oncogenicity. These cancers, defined by a unique demographic profile and favorable
outcomes, served as an impetus for the development of minimally invasive surgical
techniques, including TORS. TORS has shown excellent oncologic and functional out-
comes in the treatment of OPSCC and is also being increasingly used for other
oropharyngeal indications.
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