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Abstract
Surgery and radiation therapy are both commonly used in the treatment of early stage (AJCC stages T1-T2 N0-M0) oro-
pharyngeal squamous cell carcinoma (OPSCC). Transoral robotic surgery (TORS) and intensity modulated radiation therapy
(IMRT) have been reported to result in similar survival and disease control outcomes. However, their side effect profiles widely
differ. Nevertheless, patients who experience the worst side effects and quality of life are the ones who receive the combination
of TORS and adjuvant radiation or chemoradiation therapy. Thus, appropriate patient selection for surgery to minimize the
need for multimodality therapy is key. We propose, in this paper, the use of sentinel lymph node biopsy in the node negative
(N0) neck as a means that is worth exploring for selecting patients to either radiation therapy or surgery. Patients with a positive
sentinel lymph node (SLN) would be better directed to upfront radiation. On the contrary, patients with a negative SLN biopsy
would be more confidently directed towards TORS and neck dissection alone.
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Treatment for early stage oropharyngeal squamous cell car-
cinoma (OPSCC) (AJCC stages T1-T2 N0-M0) has varied
over time, and both surgery and radiation therapy are currently
accepted standard of care options.1 In this article, we review
some of the data on the outcomes and side effects of these 2
treatment modalities and propose sentinel lymph node (SLN)
biopsy as a method that’s worth investigating as a means for
patient selection to either treatment option.

Radiation therapy modalities have evolved and Intensity
modulated radiation therapy (IMRT) is the current standard for
the majority of head and neck cancers, including the oro-
pharynx.2 As for surgery, transoral robotic surgery (TORS) is
gaining popularity in the field with studies showing signifi-
cantly lower need for adjuvant chemoradiation, lower rate of
late gastrostomy and tracheostomy dependence, and lower
overall treatment-related costs of care compared to non-TORS
surgical procedures3. TORS has been reported to have
comparable survival and disease control outcomes to IMRT in
several retrospective series and systematic reviews with 5-year

survival of 92–94% with TORS vs 84–96% with IMRT.4-7

However, of note is the selection bias that accompanies ret-
rospective series, where most of the TORS patients had earlier
stage disease and were more fit. In addition to that, the results
do not account for the fact that 26% of the TORS patients also
received radiotherapy and 41% received adjuvant
chemoradiotherapy.4
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With comparable disease outcome data, the main difference
between IMRT and TORS in the treatment of early stage
OPSCC is their adverse effects profile. Superior functional
outcomes and better speech-, taste-, and saliva-related quality
of life have been previously reported with TORS as compared
to definitive radiation therapy in nonrandomized studies.4,5

Swallowing at 1-year post treatment was also found to be
better with TORS compared to chemoradiation in a small
comparative study.8 In De-Almeida et al.6 systematic review
on IMRT vs TORS for early stage OPSCC, the use of gas-
trostomy tube is less with TORS; however, the benefit of
sparing the patients this side effect disappears when adjuvant
therapy is added to the equation. However, a more recently
published randomized trial, “early stage squamous cell car-
cinoma of the oropharynx: Radiotherapy vs Trans-oral Ro-
botic Surgery (ORATOR) trial", showed the contrary9. In the
ORATOR study, patients with T1-T2 N0-N2 (LN ≤4 cm) were
randomized to 70 Gy of radiotherapy (with or without che-
motherapy) vs TORS with neck dissection (with or without
adjuvant therapy). Patients in the radiotherapy arm had su-
perior swallowing-related QOL scores at 1 year after treat-
ment, although the difference did not meet their set clinically
meaningful change. Toxicity profiles differed between the 2
groups with more neutropenia (6 [18%] of 34 patients vs none
of 34), hearing loss (13 [38%] vs 5 [15%]), and tinnitus (12
[35%] vs 2 [6%]) in the radiotherapy group vs TORS plus
neck dissection, and more trismus in the TORS plus neck
dissection group (9 [26%] vs 1 [3%]). Of note is that 47% of
patients in the TORS group recieved adjuvant radiotherapy
and 24% recieved postoperative chemoradiotherapy.10 An-
other randomized trial comparing patient-reported swallowing
outcomes in patients with OPSCC, supraglottic squamous cell
carcinoma (SGSCC), and T1 N0 hypopharyngeal squamous
cell carcinoma is still ongoing, the “European Organization for
Research and Treatment of Cancer 1420 (EORTC 1420)11”
trial.

Data suggest an additive impact of adjuvant radiation or
chemoradiation on adverse functional outcomes and quality
of life after TORS. While TORS is associated with some
side effects, the addition of adjuvant therapy worsens those
adverse effects and adds additional ones. In a prospective
study by Hurtuk et al.12 on sixty-four patients who un-
derwent TORS, it was clearly shown that patients who
undergo TORS for malignancies and receive adjuvant
therapy tend to have lower Health related quality of life
(HRQOL) outcomes than those who only undergo TORS
alone. In one prospective cohort study, patients who un-
derwent TORS combined with adjuvant therapy experi-
enced poorer functional outcomes related to dysphagia and
xerostomia at 1-year follow-up compared to those who only
received TORS.13 Similarly, Sethia et al.’s14 prospective
study on 111 patients highlighted that single-modality
TORS maintained a better QOL (speech, eating, and so-
cial function domains) than TORS with adjuvant radio-
therapy or chemoradiotherapy.

The question is how to select the TORS patients who can be
spared adjuvant therapy and the side effects that result from
the combination of treatment modalities. If T1-T2N0 patients
undergo TORS with no adverse pathological features, then no
adjuvant therapy is required.15 However, if patients turn out to
have pT3 or pT4 primary, N2 or N3 nodal disease, nodal
disease in levels IV or V, perineural invasion, vascular em-
bolism or lymphatic invasion then adjuvant radiation therapy
should be considered.15 In the presence of extranodal ex-
tension or positive margins, adjuvant concurrent chemo-
radiation has been shown to improve disease free survival and
possibly overall survival.16 It is worth noting, however, that
the definition of an adverse feature in the context of HPV+
disease is an area of active research. For now, recommen-
dations for HPV– and HPV+ are still similar.

In one study by Huang et al.,17 they found that only 11%–

36% of primary surgical cases were treated with TORS alone,
with 15%–54% rates of postoperative radiotherapy and 11%–

63% rates of postoperative chemoradiotherapy, raising
concerns regarding appropriate patient selection. A good
percentage of patients requiring postoperative radiotherapy
are those who are found to have lymph node metastasis; thus,
correctly identifying an N0 neck is of great importance. As
Gregoire et al. concluded in his commentary on TORS vs
IMRT for OPSCC that appropriate patient selection for
TORS is critical to avoid adjuvant therapy.18 Multiple studies
have identified that occult LN metastasis in an N0 neck is
around 24% and that the main levels of LN metastasis in
OPSCC are II, III, and IV.19-21 Retropharyngeal LN in-
volvement in clinically N0 OPSCC is rare, with a patho-
logical incidence of 1.2%.22 Several methods have been
suggested in the literature to better stage the TORS patients
and select them for adjuvant therapy. In a study by Rubek
et al.,23 patients had concurrent neck dissection during the
TORS procedure which identified 43% of the patients who
benefited from adjuvant therapy. Spellman et al.24 showed in
their small retrospective series of 19 patients, with palatine
tonsil OPSCC, that upfront selective staging neck dissection
during TORS selects low-risk patients who would benefit
from single modality TORS and can determine candidates for
adjuvant therapy. Also, since metastasis to the retro-
pharyngeal lymph nodes is not uncommon in OPSCC,
transoral robotic retropharyngeal lymph node dissection
(RPLND) during TORS is technically feasible, safe, and may
provide valuable staging information to help guide selection
of patients for adjuvant therapy.25 All these reported methods
require the patient to undergo surgery (TORS procedure),
whether he/she was going to receive adjuvant radiation/
chemoradiation or not.

However, we propose exploring another method using
Sentinel lymph node biopsy upfront to better stage the patients
with minimal morbidity and select them to undergo the sur-
gery route using TORS and neck dissection upfront or to
alternatively receive definitive radiation therapy upfront. This
approach might be able to spare some of the patients the risk of
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experiencing the side effects of a combined modality
approach.

Sentinel lymph node biopsy is a reliable technique that has
been mainly used in breast (with reliability reaching 98%) and
Gynecologic malignancies to save patients the morbidity of
lymphadenectomy.26,27 It is also an option for oral carcinoma
and has made it to the NCCN guidelines.15 The accuracy of
sentinel node biopsy for nodal staging of early stage oral
carcinoma has been tested extensively in multiple studies
including single-center as well as multiinstitutional trials
against the standard of upfront neck dissection with a pooled
sensitivity of .93 and negative predictive values ranging from
.88 to 1.28-31 Stoeckli et al assessed the feasibility of sentinel
node biopsy in oral and OPSCC. It was initially done in the
context of an elective neck dissection in order to assess the
validity and feasibility of the sentinel lymph node (SLN). SLN
detection rate was 93% by lymphoscintigraphy and reached
100% by gamma probe. In their follow-up observational
study, they only performed elective neck dissection in the
case of a positive SLN. Only 2 patients out of 31 (6%) who
had negative SLN biopsy experienced a neck recurrence after
a mean follow-up of 19 months, which results in a SLN
negative predictive value of 94%.32 Another study by Hoft
et al. that included 50 patients with oral, OPSCC (tonsil,
palate, base of tongue, and oropharyngeal wall) or laryngeal
carcinoma also showed that sentinel lymph nodes localiza-
tion had high diagnostic accuracy in their cohort using a
gamma probe.33

In conclusion, the majority of studies on early stage
OPSCC demonstrate equivalence of disease outcomes be-
tween TORS and definitive radiation therapy using IMRT.
However, the 2 modalities of treatment have been reported to
have different side effects profiles, with one randomized trial
showing more dysphagia with TORS compared to IMRT.
However, the worst side effects and QOL outcomes are ob-
served in cases that require the combination of TORS with
adjuvant radiation or chemoradiation. Thus, appropriate pa-
tient selection for TORS is critical to avoid the incremental
toxicity of the addition of adjuvant radiotherapy. Future
randomized trials are needed to compare treatment toxicity
between the current standard of care and our proposed method
of using SLN biopsy for treatment modality selection (de-
finitive IMRT vs TORS and neck dissection) for patients with
early stage OPSCC. One proposed study would be as follows:
Patients with T1/T2-N0 M0 OPSCC would be enrolled and
randomized to one of 2 arms. Patients in arm one would be
treated with TORS and neck dissection, with or without ad-
juvant therapy (standard of care). Patients in arm 2 would
undergo upfront sentinel lymph node biopsy; those with a
positive SLN biopsy would be treated with definitive IMRT
while those with a negative SLN biopsy would undergo TORS
and neck dissection (experimental arm). Primary endpoint
would be treatment-related toxicity. Our hypothesis is that the
use of SLN biopsy (experimental arm approach) will poten-
tially significantly decrease the need for multimodal therapy

for patients with early stage T1/T2 N0 OPSCC and thus
decrease treatment-related toxicity.
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