
De-Escalated Adjuvant Therapy After Transoral Robotic Surgery

for Human Papillomavirus-Related Oropharyngeal Carcinoma: The

Sinai Robotic Surgery (SIRS) Trial
BRETT A. MILES ,a,b MARSHALL R. POSNER,a,c VISHAL GUPTA,d MARITA S. TENG,b RICHARD L. BAKST,a,d MIKE YAO,b

KRYZSZTOF J. MISIUKIEWICZ,c RAYMOND L. CHAI,b SONAM SHARMA,d WILLIAM H. WESTRA,e SEUNGHEE KIM-SCHULZE,f BHEESHAM DAYAL,b

STANISLAW SOBOTKA,b,g ANDREW G. SIKORA,i PETER M. SOM,h ERIC M. GENDEN
b

aTisch Cancer Institute, Icahn School of Medicine at Mount Sinai, New York, New York, USA; Departments of bOtolaryngology,
cHematology/Oncology, dRadiation Oncology, ePathology, fImmune Monitoring, gBiostatistics, and hRadiology, Icahn School of Medicine
at Mount Sinai, New York, New York, USA; iDepartment of Otolaryngology, Baylor College of Medicine, Houston, Texas, USA
Disclosures of potential conflicts of interest may be found at the end of this article.

Key Words. Oropharynx cancer • Human papillomavirus • Transoral robotic surgery • De-escalation

ABSTRACT

Background. Treatment of human papillomavirus-related
oropharyngeal squamous cell carcinoma (HPVOPC) results
in unprecedented high survival rates but possibly unneces-
sary toxicity. We hypothesized that upfront surgery and
neck dissection followed by reduced-dose adjuvant therapy
for early and intermediate HPVOPC would ultimately result
in equivalent progression-free survival (PFS) and overall sur-
vival while reducing toxicity.
Methods. This study was a nonrandomized phase II trial
for early-stage HPVOPC treated with transoral robotic sur-
gery (TORS) followed by reduced-dose radiotherapy.
Patients with previously untreated p16-positive HPVOPC
and <20 pack years’ smoking history were enrolled. After
robotic surgery, patients were assigned to group
1 (no poor risk features; surveillance), group 2 (interme-
diate pathologic risk factors [perineural invasion,
lymphovascular invasion]; 50-Gy radiotherapy), or group
3 (poor prognostic pathologic factors [extranodal exten-
sion [ENE], more than three positive lymph nodes and

positive margin]; concurrent 56-Gy chemoradiotherapy
with weekly cisplatin).
Results. Fifty-four patients were evaluable; there were 25 in
group 1, 15 in group 2, and 14 in group 3. Median follow-up
was 43.9 months (9.6–75.8). Disease-specific survival was
98.1%, and PFS was 90.7%. PFS probability via Kaplan-Meier
was 91.3% for group 1, 86.7% for group 2, and 93.3% for group
3. There were five locoregional failures (LRFs), including one
distant metastasis and one contralateral second primary. Aver-
age time to LRF was 18.9 months (9.6–59.0); four LRFs were
successfully salvaged, and the patients remain disease free
(11.0–42.7months); one subject remains alive with disease.
Conclusion. The results indicate that upfront surgery with
neck dissection with reduced-dose radiation for T1–2, N1
stage (by the eighth edition American Joint Committee on
Cancer staging manual) HPVOPC results in favorable survival
with excellent function in this population. These results sup-
port radiation dose reduction after TORS as a de-escalation
strategy in HPVOPC. The Oncologist 2021;26:504–513

Implications for Practice: Transoral robotic surgery can provide a safe platform for de-escalation in carefully selected
patients with early-stage human papillomavirus-related oropharyngeal cancer. In this clinical trial, disease-specific survival
was 100%, over 90% of the cohort had a reduction of therapy from standard of care with excellent functional results, and
the five patients with observed locoregional failures were successfully salvaged.

INTRODUCTION

The increasing incidence of human papillomavirus-related
oropharyngeal squamous cell carcinoma (HPVOPC) is widely

recognized in North America, Europe, and other developed
countries [1, 2]. In addition, it is also known that HPVOPC
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has a substantially more favorable prognosis [3–6]. Unfortu-
nately, despite the available evidence from phase II trials
and phase III clinical trials, national guidelines continue to
recommend standard-dose radiation, or radiation with
platinum-based concurrent chemotherapy, for HPVOPC [7].
As a result, many patients treated for early-stage HPVOPC
will live long lives but may suffer excessive toxicity and
long-term morbidity, primarily because of radiotherapy
without clear oncologic benefit [8, 9].

The excellent prognosis of early-stage HPVOPC high-
lights the need for clinical trials to address “de-escalation”
[10, 11]. One of the recently proposed de-escalation strate-
gies is minimally invasive surgery (primarily transoral
robotic surgery [TORS] and selective neck dissection) for
selected patients with risk-adjusted adjuvant therapy [12].
This approach has been driven by data indicating excellent
oncologic control in HPVOPC with favorable functional
results [13–16]. Low rates of permanent tracheostomy or
gastrostomy tube dependence have been reported when
adopting this approach [17]. Our hypotheses when design-
ing the Sinai Robotic Surgery (SIRS) trial were that TORS
followed by strict pathologic stratification in a cohort of
early T-stage HPVOPC would allow for observation alone in
a significant number of patients and reduced-dose, risk-
adjusted adjuvant therapy for many, and that this approach
would achieve equivalent oncologic control with excellent
functional outcomes compared with standard of care.

MATERIALS AND METHODS

Study Design
The SIRS trial (NCT NCT02072148) was a nonrandomized
phase II de-escalation trial approved by the Institutional
Review Board of the Icahn School of Medicine. Study end-
points included locoregional control, disease-specific sur-
vival (DSS), disease-free survival, overall survival (OS),
patterns of failure, and salvage outcomes. Eligible patients
were presented at the Multidisciplinary Tumor Board, and
surgical and nonsurgical standard of care options (TORS
with standard-dose radiation, chemoradiation, etc.) were
discussed prior to enrollment. Eligible patients underwent
TORS and selective neck dissection. After surgery, patients
with early-stage disease were assigned to surveillance
(group 1) or adjuvant therapy, depending on pathologic
stratification. Patients with intermediate risk factors
(group 2) would receive reduced-dose radiotherapy (50 Gy).
Patients with poor prognostic features (group 3) would
receive reduced-dose concurrent chemoradiotherapy (56
Gy + weekly cisplatin). (The SIRS trial schema is shown
in Fig. 1.)

Human Papillomavirus Testing
For biopsy and resection specimens, human papillomavirus
(HPV) positivity required p16 staining by immunohisto-
chemistry, with confirmation via reverse transcriptase poly-
merase chain reaction (rtPCR) prior to group assignment
[18, 19]. For cytology cell blocks, standalone rtPCR testing
was deemed sufficient [20]. (HPV testing is described in
supplemental online Appendix 1.)

Smoking Criteria
Active tobacco smoking is an adverse prognostic factor and
associated with specific adverse mutational profiles [21–24].
For these reasons, patients with a history of >20 pack
years or recent tobacco use (at least one cigarette or
cigarette-equivalent per day within the last 5 years) were
excluded.

Staging Criteria
Patients were enrolled based on the seventh edition of the
American Joint Committee on Cancer (AJCC) staging system
[25]. Included were stage I, II, and III and intermediate stage
IVa (T1N0–2B, T2N0–2B) disease without imaging evidence
of extranodal extension (ENE). Per the eighth edition of the
AJCC staging system, all subjects were at stage I [6].
Patients with serious medical conditions, immuno-
compromise, drug/alcohol abuse, or history of malignancy
were excluded. Patients who presented with advanced
stage III/IV (N2C, N3), clinical or radiographic evidence of
ENE, more than three positive cervical nodes, or surgically
unresectable disease were excluded.

Surgery
All patients underwent TORS as the initial therapy. This was
performed with the DaVinci Si robotic system (Intuitive,
Sunnyvale, CA). Radical tonsillectomy was performed with
resection of the pharyngeal constrictor muscle as the deep
margin. Base-of-tongue resection was performed with a
1-cm margin. Frozen section margins were performed on
the main specimen. Surgery proceeded until negative fro-
zen section margins were obtained. Bilateral neck dis-
section was performed in all cases, with selective neck
dissection levels II–IV for ipsilateral N1 and selective neck
dissection levels II–III for ipsilateral N0 and contralateral N0
necks. Ipsilateral lingual artery ligation was performed in all
tongue resections.

Delivery of Radiotherapy
Assigned patients were treated with intensity-modulated
radiotherapy 5 days per week with 2-Gy fractions. Total
dose was determined based on pathological group assign-
ment. For group 2, radiation dose was 50 Gy in 25 fractions.
Clinical target volume (CTV) CTV50 included the primary
tumor bed and/or lymph node regions in the neck at risk
for harboring microscopic disease. For patients in group
3, 56 Gy was delivered in 28 fractions. CTV56 accounted for
areas of highest positive margin. If there was ENE >1 mm,
CTV56 encompassed the area that was found to have ENE.
During the initial trial design, given the limited data on the
impact of pathologic ENE in the population with HPV, the
>1 mm ENE cutoff was selected to be a relatively conserva-
tive trigger for the high-risk group. More recent data indi-
cate that these relatively strict cutoffs may be warranted,
especially in tobacco users, and that even microscopic ENE
may be relevant in this population [26, 27].

Chemoradiotherapy
Group 3 was given cisplatin 40 mg/m2 per week intrave-
nously for 6 weeks during radiotherapy. Doses were
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reduced for neutropenia or thrombocytopenia. Patients
who developed grade 2 hearing loss were switched to car-
boplatin at an area under the curve of 1.5. Carboplatin was
also dose-adjusted for neutropenia and thrombocytopenia.

Salvage Protocol
All recurrences were presented at multidisciplinary tumor
conference, and salvage was planned per standard of care.
Details of the salvage cases can be seen in Table 1.

Response Evaluation
All subjects underwent surveillance imaging at 4-month
intervals and tracked for time to recurrence, locoregional
control, OS, progression-free survival (PFS), and DSS (see
Statistical Analysis section).

Quality of Life Assessment
Quality of life (QOL) was assessed using the MD Anderson
Dysphagia Inventory (MDADI), the MD Anderson Symptom
Inventory, the University of Michigan Xerostomia Question-
naire, and the European Organization for Research and
Treatment of Cancer Questionnaire. Data were collected at
baseline and weekly, as well as at 3, 6, 12, 24, 36, and
48 months in the follow-up period.

Statistical Analysis

Sample Size Calculation
The proposed sample size has been determined to ensure
that an upper bound for recurrence may be estimated with
adequate precision within of the true recurrence rate.
Assuming the true rate of recurrence is between 0.1 to 0.5,
with 100 patients, the corresponding upper 95% bound is
0.184 to 0.614. The sample size of 100 for group 1 patients
(with surgery only) ensures that the interquartile range for
the estimated probability distributions will extend from
approximately 10 to 12 percentage points. This range is
wider for smaller sample sizes (e.g., 30 or 50) but still less
than 20 percentage points.

Survival Analysis
DSS was calculated by measuring the time from trial entry
to cancer-related death. PFS by calculating the time to
biopsy confirmed recurrence or death from any cause. OS
from the time of entry to death with any cause. SAS 9.4
software (SAS Institute, Cary, NC) was used to produce the
Kaplan-Meier survival curve (with procedure life-test) for
the study groups. A log-rank test with Sidak adjustment for
multiple comparisons was used to determine statistically
significant differences between groups.

Adverse Effects Analysis
The number of adverse effects in patients in each of the
three groups were calculated and expressed as a scatter
and box plot. Groups were compared with Kruskal-Wallis
analysis of variance followed by Mann-Whitney U tests with
Bonferroni correction of p for multiple comparisons.

QOL Analysis
The primary QOL outcome assessment was dysphagia, the
major driver of morbidity after therapy. The MDADI is a
20-item questionnaire that evaluates swallowing on 5-point
Likert scale. As described by Chen et al. [28], scoring
includes two scores: a global score (first question) and com-
posite score (remaining 19 questions). Final results are
rescaled to a range of 0–100. Results of questionnaires
were collected prior to surgery and at five times subse-
quently: around 100, 200, 3500, 725, and 1,100 days after
surgery. A paired t test was used to compare questionnaire
scores. The remainder of the data and analysis related to
QOL will be described in a follow-up manuscript.

RESULTS

Survival Outcomes
Seventy-five patients were enrolled in the trial; 21 subjects
withdrew (see below), leaving 54 subjects evaluable. Three
subjects (5.5%) reported a history of tobacco use (<20 pack
years, one in each of the groups 1, 2, and 3), a number

Figure 1. Sinai Robotic Surgery (SIRS) trial schema.
Abbreviations: ChemoRT, chemoradiotherapy; ENE, extranodal extension; HPV, human papillomavirus; LVI, lymphovascular inva-
sion; PCR, polymerase chain reaction; PNI, perineural invasion; RT, radiotherapy; TORS, transoral robotic surgery.
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insufficient for analysis of the impact of tobacco exposure.
Twenty-six percent of the cohort reported consuming light/
moderate alcohol on a weekly basis. The majority of the
cohort was positive for the HPV16 serotype, but two patients
had HPV33, and one had HPV18. The limited number of non-
canonical serotypes prohibited analysis regarding serotype.

After TORS and pathologic risk stratification, the 54 sub-
jects were assigned to group 1 (n = 25), group 2 (n = 15),
and group 3 (n = 14). Two subjects had positive surgical
margins (assigned to group 3). The remainder of the group
3 cohort were assigned because of other adverse pathologic
criteria. Rates of perineural invasion and lymphovascular
invasion were 6 of 54 (11.1%) patients, and 15 of

54 (27.7%) patients, respectively. Of note, 13 of 54 (24.0%)
patients were assigned to group 3 based on ENE >1 mm,
although none had ENE identified on preoperative imaging.
Matted nodes were documented on final pathology in 3 of
54 (5.5%) patients. The mean nodal yield of the bilateral
neck dissections was 39.3 (range 9–113, median 33). The
mean number of positive nodes was 1.7 with a median of
2.3 (range 0–8). Eleven of 54 (20.3%) patients had more
than three positive nodes. Interestingly, 4 of 54 (7.4%)
patients had occult contralateral nodes discovered, two in
tonsillar primaries and two in base-of-tongue primaries.

Twenty-one subjects withdrew from the study. Six patients
withdrew from the trial prior to surgical intervention. Five

Table 1. Failures and salvage interventions, with current status

Failure Stage/site
Group
assignment Site of failure

Time to
failure, mo Treatment

Status
(mo)

1 T1N2aM0/
right tonsil

Group 1
(observational)

Ipsilateral neck 11.5 – neck
22.0 – lung

metastasis

Salvage ND + CCRT, RT for
lung metastasis

AWD
(16)

2 T1N2aM0/
left tonsil

Group 1
(observational)

Local 3.8 Salvage CCRT NED
(21)

3 T2N2bM0/
left tonsil

Group 2
(radiation)

Contralateral neck 9.7 Salvage ND + CCRT NED
(41)

4 T1N2aM0/
Left tonsil

Group 2
(radiation)

Contralateral right tonsil
(second primary)

59.0 Salvage TORS + XRT NED
(11)

5 T2N2aM0/
right tonsil

Group 3
(chemoradiation)

Local 9.8 Salvage resection, CCRT
proton

NED
(42)

Abbreviations: AWD, alive with disease; CCRT, concurrent chemoradiotherapy; ND, neck dissection; NED, no evidence of disease; RT, radiother-
apy; TORS, transoral robotic surgery; XRT, radiotherapy for consistency.

Figure 2. Sinai Robotic Surgery (SIRS) trial CONSORT diagram.
Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; HPV16+, positive for the HPV16 serotype.
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patients were lost to follow-up after TORS. In two patients,
TORS was not deemed possible because of progression or
extent of the tumor; these patients underwent standard con-
current chemoradiotherapy. One patient declined adjuvant
radiation, experienced recurrence in the neck, and was given
salvage treatment with neck dissection and radiation. One
patient dropped out of the trial after TORS, had recurrence,
and underwent salvage concurrent chemoradiotherapy at
another institution. An unrelated myocardial infarction was
included in the OS analysis. Six patients underwent TORS on
protocol, were stratified to group 2 or 3, then withdrew to
undergo adjuvant therapy closer to home for logistical rea-
sons. All six patients who had adjuvant therapy at an outside
institution were had no evidence of disease at the time of the
writing of this article (median follow-up 34.0 months, range
6–50 months). (The CONSORT diagram is shown in Fig. 2.)

Median follow-up was 43.9 months (9.6–75.8). DSS was
100% in the study cohort, disease-free survival was 98.1%,
and PFS was 90.7%. PFS probability via Kaplan-Meier was
91.3% for group 1, 86.7% for group 2, and 93.3% for group
3 (Fig. 3). There were no statistically significant differences
between the survival curves in these three groups (p = .81,

log-rank test). One unrelated death occurred (myocardial
infarction) in group 2. Five locoregional failures (LRFs) with
one distant metastasis occurred. One of the LRFs was a sec-
ond primary in the contralateral tonsil (Table 1). Average
time to LRF was 18.9 months (9.6–59.0); four LRFs were
successfully salvaged, and the patients remain disease free
(11.0–42.7 months), with one patient alive with disease
(lung metastasis) with an ultimate disease control of 98.1%.
OS was 98.1% (53/54) because of the cardiac-related death.

Toxicity and Adverse Events
Fifty-eight patients were evaluated for adverse events (AEs)
and grade 3/4 toxicity, with the additional four patients not
included in survival analysis because of recent therapy or
insufficient follow-up time. Scatter box plots indicating the
number of adverse events can be viewed in Figure 4.

In group 1 (TORS alone), the most commonly reported
AEs were dysphagia in 10 of 27 (37%) patients, severe pain
in 8 of 27 (29.6%), anxiety in 3 of 27 (11.1%), and, interest-
ingly, xerostomia in 3 of 27 (11.1%). One patient in this
group had a postoperative bleed requiring operative man-
agement. A single patient reported velopharyngeal insuffi-
ciency. Six of 27 (22.2%) patients had complaints related to
their neck dissection including numbness, stiffness, or mild
pain/swelling.

In group 2 (TORS +50 Gy), the most commonly reported
AEs posttherapy were altered taste/dysgeusia in 15 of
15 (100%) patients, xerostomia in 10 of 15 (66.6%), and
severe pain in 10 of 15 (66.6%); 3 of 15 (20.0%) patients
reported numbness of the neck, and 3 of 15 (20.0%)
reported lack of appetite. No grade 3/4 mucositis was
reported. Interestingly, 13 of 15 (86.6%) patients in group
2 had neck complaints because of therapy, including numb-
ness or stiffness of the neck or mild pain or swelling.

Figure 3. Product limit survival estimate curve (Kaplan-Meier). Note that there were no statistically significant differences between
survival curves in these three groups (p = .81, log-rank test).

Figure 4. Number of adverse events.
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In group 3 (TORS + cisplatin +56 Gy), the most commonly
reported AEs were dysphagia in 16 of 16 (100%) patients,
pain in 16 of 16 (100%), dysarthria in 8 of 16 (50.0%), and
fatigue in 8 of 16 (50.0%). Eight of 16 (50.0%) patients
reported grade 3/4 mucositis in this group, with 15 of 16
(93.7%) reporting some level of mucositis. Only one patient
exhibited a > 20-lb weight loss. There was a pulmonary
embolism in a patient in group 3, which was treated and
resolved. One patient had a postoperative hemorrhage and
one a hematoma, both requiring operative management. Of
the 14 patients in group 3, 11 received cisplatin; 4 of these
had a dose modification (three for neutropenia and thrombo-
cytopenia and one for dehydration). The median total dose of
cisplatin for these 11 patients was 200 mg/m2 (190–240
mg/m2). Three patients received a mixed course of cisplatin

and carboplatin for tinnitus (two patients) or a creatinine ele-
vation (one patient).

The incidence of severe postoperative bleeding requir-
ing return to the operating room was 5.1% (3/58) in the
cohort. There were no documented neck infections or chyle
leaks in the study.

Patterns of Failure
Average time to LRF was 18.9 months (3.8–59.0); however,
this time was skewed because of one contralateral second
primary tumor in the opposite tonsil; if this case is excluded,
average time to recurrence was 16.5 months. Four LRFs were
successfully salvaged (Table 1), and the patients remain dis-
ease free at the present time (16–42 months postsalvage,
except the patient with the contralateral second primary

Figure 5. Global and composite swallowing outcomes for groups 1, 2, and 3: MD Anderson Dysphagia Index (MDADI). The y-axis
indicates the score; the x-axis indicates time (days).

Table 2. Disease-specific survival and failure rates by group assignment

Group assignment (n) PFS, % Local failure, % Regional failure, % Distant failure, %

Group 1 (25) 91.3 4.0 4.0 4.0

Group 2 (15) 86.7 6.6 6.6 0.0

Group 3 (14) 93.3 7.1 0.0 0.0

Total (54) 90.7 (5/54) 5.5 3.7 1.9

Abbreviation: PFS, progression-free survival.
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tumor), with one patient alive with disease (single lung
metastasis). Two regional failures were single cervical nodes,
one ipsilateral previously dissected neck (group 1), and one
contralateral neck metastasis (group 2) (Table 2).

Quality of Life
Global QOL scores improved with time and eventually ret-
urned to baseline levels; these will be reported in a future
manuscript. Results for composite and global MDADI scores
are presented in Figure 5. No score differences existed before
and after surgery in group 1. Mean composite score was
89 (on scale of 0 to 100) before surgery and always was
above 89 after surgery. In group 2, the score decreased to 76
(p = .027, t test) after 3 months but returned to 85 after 6
months. In group 3, the score substantially decreased to 63
(p = .0001) after 3 months and slowly improved with time.
The score was 71 (p = .011) after 6 months, was 78 (p = .11,
not significant) after 1 year, and returned to 88 after 2 years.
Changes in global score resembled changes in composite
scores: no decrease in group 1, decrease after 3 months with
recovery at 6 months in group 2, and large decrease after
3 months with slow recovery with time in group 3. In all
groups, functional outcomes improved over time, with slower
improvement in group 3 as expected. Per study design, no
prophylactic gastrostomy tubes were placed. One patient in
group 3 required a gastrostomy tube that was subsequently
removed. An additional patient required a gastrostomy tube
during salvage therapy (removed). No patients required an
upfront or late tracheostomy.

DISCUSSION

Currently it is recognized that HPV-related oropharyngeal
cancer is a distinct disease with an improved prognosis and
that the concept of “de-escalation” therapy may be appro-
priate for many patients with early-stage disease [29].
Although the goal of maintaining oncologic outcomes while
limiting toxicity is clear, what remains unclear is the appro-
priate strategy. In addition, there is no clear predictive bio-
marker to identify patients who would benefit from such
strategies [30]. Certainly, for more advanced disease, the
current standard of care remains cisplatin-based
chemoradiotherapy [31–33].

In general, patients with HPVOPC will live for prolonged
periods, and they are at high risk for long-term toxicity from
radiotherapy or chemoradiotherapy [34–36]. Given this,
strategies to reduce radiation dose have been tested. ECOG
1308 tested the hypothesis that induction chemotherapy
could select patients for reduced-dose radiation (54 Gy)
[37]. The authors reported a 2-year PFS and OS of 80% and
94%, respectively. Similar trials further support de-
escalation strategies for HPVOPC [38, 39]. Definitive evi-
dence exists that radiation effects are dose dependent and
that reduced dosage reduces the risk of toxicity [40–42].

Although patients treated with chemoradiotherapy
alone can be stratified into deintensification groups, patho-
logic staging information is not obtained, and the potential
opportunity to spare them from radiotherapy is lost with-
out that information. In a recent multicenter study, it was
reported that 22% of subjects were upstaged and 13%

downstaged after surgery indicating the value of pathologic
information in this setting [43]. In addition, more recent
data indicate that the prognostic impact of the number of
cervical lymph nodes appears less important than previ-
ously believed [44–46]. It should, however, be noted that
the current staging system is a prognostic tool and was not
designed to guide therapy [7].

Radiotherapy alone in the primary management of
early-stage HPVOPC is well established, and its efficacy is
supported by several investigations [47–49]. However, non-
inferiority of surgery or radiation alone compared with con-
current chemoradiation has not yet been specifically
confirmed by randomized clinical trials. As a result, many
low-risk patients with HPVOPC are condemned to morbidity
from full-dose radiation therapy who might otherwise be
managed with surgery alone. By selecting an upfront surgi-
cal strategy, one could theoretically offer a lower dose or
entirely eliminate adjuvant radiation in some individuals,
reducing long-term toxicity.

Presently, minimally invasive surgery with or without adju-
vant radiation is considered an acceptable treatment alterna-
tive in appropriately selected patients. Despite the significant
number of reports, the exact role of surgery still remains to be
elucidated [50, 51]. Single-institution data on omission of che-
motherapy for patients have indicated that oncologic results
are similar, with improved toxicity [43, 50–53]. However, these
results must be interpreted cautiously, given the careful patient
selection in surgical cohorts. Although some functional benefits
have been reported in association with surgery, the ORATOR
trial failed to show improvement in swallowing-related out-
comes in surgically treated patients. Tracheotomy was per-
formed routinely in the surgical cohort of this trial, which may
make the comparison of QOL data with other TORS trials prob-
lematic [54, 55]. In light of these data, there is a clear need to
evaluate the use of surgery for de-escalation. Several trials are
underway in this setting, including TROG 12.01 and the
PATHOS trial. In addition, a recent abstract presented from
ECOG 3311 indicates similar outcomes to our trial [56].

The purpose of the SIRS trial was to determine if accept-
able oncologic control rates with improved functional
outcomes could be realized with TORS followed by
reduced-dose radiation. The results of this trial support
upfront surgery followed by pathologic risk stratification to
drive adjuvant therapy. Twenty-one of 54 (38.9%) of
patients on this trial did not receive any radiation, and 7 of
25 (28%) patients in group 1 had more than one positive
node, traditionally an indication for chemoradiation. In
addition, a reduction in the dose of radiation in all groups
resulted in excellent oncologic results; overall PFS was
90.7% for the study, and DSS was 98.1%, including salvage
cases. The high rate of salvage noted in group 1 is likely
related to the strict selection criteria for early-stage disease.
Overall functional outcomes were excellent, with 2 of
54 (3.7%) patients receiving temporary gastrostomy tubes
(one after salvage), and no permanent gastrostomy tubes or tra-
cheostomies. Certainly, the authors recognize the issues related
to generalizing these findings in the community at large, given
the challenges in employing them as strategy in community prac-
tices. The role of robotic surgery in standard of care practice for
dose de-escalation remains to be elucidated.
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Patients on trial experienced a small number of surgical
complications, the majority short term, and the rate of
major surgical complications was low (5.1%). Certainly, sur-
gery is not without sequelae; it is notable that 22.2% of
patients reported issues related to neck dissection,
although many were in the radiated groups. In contrast to
our study design, recent data indicate that bilateral neck
dissection is likely not warranted in this population [57].

This trial has several limitations, most notably that this
is a single-center prospective trial stratified into three arms,
resulting in small numbers in each arm, limiting the statisti-
cal power of the available data. The small sample size
within each group certainly limited the generalizability of
the reported results. Furthermore, although this was a func-
tion of the study design, the trial was nonrandomized. Ran-
domization between nonsurgical and surgical management
would present significant ethical issues, and recruitment
challenges and would likely not be appropriate, as 21 of
54 (38.9%) of patients ultimately did not require any adju-
vant therapy. This observation highlights the importance of
careful patient selection and inclusion criteria for de-
escalation trials, to ensure both that patients with early dis-
ease amenable to surgery are not enrolled in trials without
a surgical arm and, conversely, that patients with significant
locoregional disease burden are not enrolled in trials with a
“surgery alone” arm. An additional limitation is that a large
number of patients enrolled in the trial subsequently with-
drew from the study, limiting the available data for analysis.
This was in a large part likely to conducting a clinical trial in
the New York City area, which has several geographically
close cancer centers and challenging transportation issues
for patients who require daily radiation therapy. Finally, the
mean length of follow-up (43.8 months) is shorter than the
standard 5-year reporting criteria. Longer follow-up with
late QOL data will be reported at a later date.

CONCLUSION

The findings of the SIRS trial indicate that TORS with selec-
tive neck dissection is a reasonable primary modality for
early-stage HPV-related oropharyngeal cancer and permits
successful de-escalation of radiation therapy dose. Onco-
logic and functional outcomes observed in the trial were
excellent. The value of obtaining pathologic information to

stratify risk and determine appropriate adjuvant therapy
should not be underestimated. This approach offers signifi-
cant numbers of patients the opportunity to reduce long-
term toxicity. The field anxiously awaits the results of other
ongoing clinical trials, and certainly confirmation of these
findings with sufficiently powered phase III efforts is
required to confirm our findings.
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For Further Reading:
Ari J. Rosenberg, Everett E. Vokes. Optimizing Treatment De-Escalation in Head and Neck Cancer: Current and Future
Perspectives. The Oncologist 2021;26:40–48.

Implications for Practice:
The toxicity associated with standard multimodality treatment for head and neck cancer underscores the need to seek
less-intensive therapies with a reduced long-term symptom burden through de-escalated treatment paradigms that
minimize toxicity while maintaining oncologic control in appropriately selected patients. Controversy regarding the
optimal de-escalation strategy and criteria for patient selection for de-escalated therapy has led to multiple parallel
strategies undergoing clinical investigation. Well-designed trials that optimize multimodal strategies are needed. Given
the absence of positive randomized trials testing de-escalated therapy to date, practicing oncologists should exercise
caution and administer established standard-of-care therapy outside the context of a clinical trial.
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