
Contents lists available at ScienceDirect

Am J Otolaryngol

journal homepage: www.elsevier.com/locate/amjoto

Management of the neck after definitive chemoradiation in patients with
HPV-associated oropharyngeal cancer: An institutional experience

Michael Wotmana, Maged Ghalya, Luke Massaroa, Tristan Thamb, Nagashree Seetharamuc,
Dev Kamdarb, Douglas Frankb, Dennis Krausb, Sewit Teckiea,⁎

a Department of Radiation Medicine, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, New York, USA
bDepartment of Otolaryngology – Head and Neck Surgery, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, New York, USA
c Department of Medicine, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, New York, USA

A B S T R A C T

Purpose: To investigate the multidisciplinary management of patients with
Human Papilloma Virus (HPV)-associated oropharyngeal squamous cell carcinoma (OPSCC) and an incomplete nodal response on restaging PET/CT after definitive
chemoradiation (CRT).
Materials and methods: A retrospective chart review was performed of patients diagnosed with node-positive HPV-associated OPSCC from 2012 to 2017, who
underwent definitive upfront CRT, and had an incomplete response on post-therapy PET/CT according to NCCN criteria. Post-CRT PET/CT results, management
decisions, and clinical outcomes were recorded.
Results: Seventy-four patients with node-positive HPV-associated OPSCC were identified; 20 patients with incomplete neck response on PET/CT according to NCCN
criteria were included in the final case series. Median follow-up time was 33months. Patients were managed as follows: 8 underwent observation and surveillance
imaging, 6 underwent ultrasound-guided fine needle aspiration (FNA), and 6 had immediate neck dissection. All the observed patients were disease-free at most
recent follow-up. None of the patients who underwent immediate neck dissection had residual neck disease on pathological examination; two patients in this group
ultimately developed metastatic disease. Among the 6 who underwent FNA, 1 individual had positive pathology, along with residual primary disease, for which the
patient underwent salvage surgery. The 5 remaining individuals had negative FNA results, were subsequently observed, and remained free of disease.
Conclusions: This institutional experience supports the notion of a high threshold for neck dissection in this low-risk population; only 1 of 20 patients with suspicious
PET/CT findings had residual disease in the neck. Moreover, these patients should be managed by a multidisciplinary tumor board (MTB) since current algorithms do
not universally include HPV status. Finally, the use of restaging PET/CT to guide management of the neck can be improved with changes in terminology and
consideration of FDG-avidity at the primary site and on pre-therapy scans.

1. Introduction

1.1. HPV-associated OPSCC

Human papilloma virus (HPV)-associated oropharyngeal squamous
cell carcinoma (OPSCC) has become increasingly common in head and
neck oncology, with rising incidence year after year. With unique mo-
lecular and clinical characteristics, including a better response to
treatment and prognosis, HPV-OPSCC is now considered a separate
disease entity [1,2]. This new understanding has led to a unique staging
system in the 8th edition of the American Joint Committee of Cancer
(AJCC) Staging Manual. Moreover, ongoing clinical trials are in-
vestigating new therapeutic strategies for patients with HPV-associated
OPSCC, such as use of robotic surgery and de-intensified regimens of
chemotherapy and radiation [3]. Post-therapy surveillance strategies

continue to evolve as well.

1.2. Restaging PET/CT

Definitive chemoradiation (CRT) is a standard treatment for locally-
advanced and node-positive HPV-associated OPSCC. With structural
and functional data, FDG-PET/CT has become an important modality in
assessing treatment response and has several applications in the post-
CRT setting according to NCCN guidelines. These include evaluation of
an incomplete clinical response, routine surveillance at 12-weeks post-
CRT, and assessment of a concerning CT or MRI performed at
8–12weeks [4]. The use of post-therapy PET/CT has been shown to
promote excellent control of disease and be non-inferior to planned
neck dissection in regard to survival outcomes [ 5–9]. However, the
positive predictive value (PPV) of PET/CT is low in HPV-associated
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OPSCC [10–13], likely secondary to the lower pre-test probability of
residual nodal disease [14], post-CRT inflammation, and prolonged
time to complete lymph node involution (< 1 cm) for irradiated HPV-
associated lymph nodes [15].

1.3. Objectives of this case series

The low PPV of restaging PET/CT makes it challenging for head and
neck oncologists to manage patients with HPV-associated OPSCC and
an incomplete nodal response on restaging PET/CT; they must decide
between observation and neck dissection. In truth, the optimal ap-
proach to these patients is unknown. Therefore, a case series was per-
formed to investigate the multidisciplinary approach to this clinical
problem at a multi-site regional health system.

2. Methods

2.1. Study design

The case series was performed with a retrospective review of pa-
tients diagnosed with OPSCC at Northwell Health from 2012 to 2017.
The study was approved by the Northwell Health Institutional Review
Board (IRB) and was compliant with the Health Insurance Portability
and Accountability Act (HIPPA). Charts for review were obtained by the
tumor registry using the International Classification of Disease (ICD)
code 9th and 10th edition for all subsites of oropharyngeal cancer. The
electronic medical records of these patients were then used to identify
patients with node-positive, HPV-associated OPSCC who underwent
definitive CRT. Patients who had incomplete responses on post-therapy
PET/CT were separately analyzed.

2.2. Selection Criteria

Patients were considered to have HPV-associated disease if biopsy
demonstrated strong and diffuse P16 expression on im-
munohistochemistry (IHC) or were positive for high-risk HPV subtypes
on in-situ hybridization (ISH). Patients were identified as having an
incomplete response on post-therapy PET/CT according to NCCN cri-
teria, which includes lymphadenopathy size> 1 cm, FDG-avidity, or
both. The other inclusion criteria included (a) squamous cell histology
(b) non-metastatic, and (c) locally-advanced disease with N=1 or
higher. Patients who received upfront surgery, underwent neck dis-
section before PET/CT, or had no follow-up information were excluded
from the study.

2.3. Data collection

The data was recorded with an encrypted excel file and the Research
Electronic Data Capture (REDCap) system. The collected variables in-
cluded demographic information, stage of disease, nodal burden, nodal
size, smoking history, P16 IHC status, HPV ISH status, EGFR status,
treatment course, clinical response to CRT, interval imaging studies,
radiographic response to CRT (including pre- and post-CRT lymph node
size and standardized uptake values (SUV), management decisions,
pathology reports of biopsies and salvage therapies, results of follow-up
imaging studies, and clinical outcomes.

3. Results

3.1. Clinical features and characteristics of the cohort

Seventy-four patients with node-positive HPV-associated OPSCC
were identified. Five patients were excluded due to missing clinical data
or insufficient follow-up. Twenty patients who met the inclusion cri-
teria for possible residual neck disease were included in the analysis
(Table 1). Seventeen were male and 3 were female. Median age at

diagnosis was 54 years (range 40–66 years). There were 2 active smo-
kers, 9 former smokers, and 9 never-smokers. Tumor sites included
tonsil (4), base of tongue (BOT) (15), and unknown (1), which was
presumed oropharyngeal based on HPV-positive testing on diagnostic
neck FNA. Disease stages included AJCC-7th edition III (1) and IVA (19)
and AJCC-8th edition I (14), II (5), and III (1). More than half the cohort
had unknown tumor grade (12/20); 4 patients had poor differentiation
and 4 patients had moderate differentiation. Most patients (17) had>1
enlarged lymph node at diagnosis (≥1 cm); the median size of the
largest lymph node was 3.5 cm (range 1.0–5.5). In regard to HPV
testing, 19/20 patients had positive p16 IHC (1 negative) and 13/19
patients had positive ISH for high-risk HPV (2 negative, 4 unknown, 1
inconclusive). More than half the cohort had unknown EGFR status
(12/20); 6 were positive and 2 were negative. All patients were treated
with curative-intent definitive CRT to 7000 cGy.

3.2. Post-therapy PET/CT results

The median time from the end of treatment to initial PET/CT was
12.9 weeks (range 4.1–18.6 weeks). In regard to clinical response post-
CRT and before PET/CT, 13 patients had evidence of regression, 6
patients had persistent adenopathy in the neck, and 1 patient was not
clinically assessed. Twelve patients had interval scans, most of which
were CT scans (10) that demonstrated decreased adenopathy. Two
patients had interval FNA, one of which was positive for persistent
squamous cell cancer. In regard to post-therapy PET/CT findings, most
scans had lymph nodes> 1 cm (17/20) and were FDG-avid (16/20).
The exact sizes and SUVs of pre- and post-therapy lymph nodes are
reported in Table 2.

3.3. Management decisions and clinical outcomes

All patients were alive at most recent follow up. The median follow-
up time was 33months (range 8.0–67months). Of the 20 patients in the
final case series, 8 were followed with surveillance imaging (contrast-
enhanced CT scan), 6 underwent ultrasound-guided FNA, and 6 had
immediate neck dissection (Table 3). Of those who were observed with
CT imaging, 6 had regression on subsequent CT scans, 1 had no change,
and 1 had increased adenopathy that ultimately regressed. All these
patients were considered NED (no evidence of disease) at most recent
follow-up. None of the patients who underwent immediate neck dis-
section had confirmed residual neck disease on pathological examina-
tion. In this group, two developed metastatic disease; one patient was
found to have liver metastases on post-therapy PET/CT while the other
was found to have pulmonary metastases on surveillance CT imaging.
Among the 6 individuals who underwent FNA, 1 had positive pa-
thology, along with confirmed residual primary disease of the BOT, for
which the patient underwent salvage surgery. Of note, this individual
had negative p16 IHC and positive ISH for high risk HPV DNA. The
disease status of this patient is unclear as follow-up care was transferred
to another institution. The 5 remaining patients had negative findings,
were subsequently observed, and considered NED at the most follow-
up.

4. Discussion

4.1. Higher threshold for neck dissection in HPV-associated OPSCC

Our institutional experience suggests that clinicians adopt a high
threshold for immediate neck dissection in patients with HPV-asso-
ciated OPSCC. In this case series, 6/6 patients who underwent im-
mediate neck dissection had negative pathology. Moreover, all patients
who were observed had no evidence of disease at most recent follow-
up. This notion of a high threshold for immediate neck dissection in
HPV-associated OPSCC is in accordance with numerous publications
[5,11]. However, the optimal approach to observing these patients
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requires further investigation, including the appropriate imaging
modality and its timing. In this study, serial CT imaging was utilized for
8/8 patients that underwent observation after PET/CT. However, a
repeat PET/CT allows for assessment of changes in FDG avidity and
may be more appropriate.

4.2. Multidisciplinary and multimodal management

All management decisions in this series were discussed by a multi-
disciplinary tumor board consisting of head and neck surgeons, radia-
tion oncologists, medical oncologists, radiologists, and pathologists. In
truth, current follow-up algorithms do not universally include HPV
status to guide decision-making. Therefore, individual clinicians may
utilize general guidelines for head and neck cancer to select candidates
for neck dissection. With multidisciplinary management, different types
of clinicians can contribute their experience with this clinical problem
and collaborate on an optimal strategy. The results of our institutional
experience also promote the use of a multimodality approach since FNA
was helpful in sparing several patients an unnecessary neck dissection.
However, the accuracy of post-CRT FNA has been questioned given the
difficulty in interpreting the viability of irradiated cancer cell and may
not be a useful tool in managing these patients [16].

4.3. Equivocal versus positive responses

Post-therapy scans with residual nodal FDG-avidity are challenging
to manage. Current algorithms guide decision-making by dividing re-
sponses into equivocal and positive. This case series illustrates that
categorizing scans in this manner can be confusing in clinical practice.
We found that these terms were not consistently used in radiographic
reports or clinical documentation. Instead, radiologists reported
changes in nodal size and metabolism and indicated that “residual
disease could not be ruled out.” We also observed that patients with
either increased post-therapy SUVs or SUV values above 5 did not have
residual neck disease, demonstrating the practical difficulties in dif-
ferentiating “equivocal” from “positive” responses. A standardized in-
terpretation criterion with defined PET/CT parameters specific for
HPV-associated disease, similar to the Hopkins system [17] for head
and neck cancer or the Deauville system [18] for lymphoma, could help
resolve the issues associated with qualitative assessment of PET/CT.

4.4. Patterns of FDG-avidity

Several patterns of FDG-avidity were observed from our institu-
tional experience. Firstly, our results suggest that lymph nodes with
new post-therapy FDG-uptake should be approached with caution.
Three patients developed new FDG-uptake in neck levels previously
uninvolved on pre-therapy scans; two of these patients underwent FNA,
both with negative pathology, and one patient was observed with CT
imaging. All three individuals were disease-free at most recent follow
up. Similarly, Wang et al. found that 15% of patients in their study
developed new false-positive FDG-avid nodes in previously uninvolved
neck levels, none of which ultimately progressed [11]. On the other
hand, the only patient with true pathologic residual neck disease also
had residual primary site disease, suggesting that patients with uptake
in both the primary and the neck may be appropriate for more ag-
gressive surgical therapy. This finding is in accordance with published
data from Bird et al.; in their study, 6/6 patients with residual FDG-
uptake at both the primary site and neck had pathologically confirmed
persistent disease [19].

4.5. Limitations of this study

There are several important limitations of this study. Retrospective
review of data may lead to omission of data points that are not iden-
tified on a thorough chart review. Moreover, the small sample size andTa
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qualitative nature of this study limit our ability to generate definitive
conclusions. However, locoregional treatment failure after CRT in HPV-
associated OPSCC is an uncommon event. Therefore, future studies
should use multicenter designs to appropriately power prospective
studies of new surveillance protocols. Finally, there was a slight var-
iation in the protocols for treatment among different radiation oncol-
ogists in our institution as well as various locations for PET/CT acqui-
sition and interpretation since we are a multi-site regional health
system. However, our series represents what occurs in common clinical
practice and not in a tightly-controlled academic environment.

5. Conclusion

This institutional experience supports the notion of a high threshold
for neck dissection in patients with HPV-associated OPSCC; only 1 of 20
patients with suspicious PET/CT findings had residual disease in the
neck. Moreover, these patients should be managed by a multi-
disciplinary tumor board as current algorithms do not universally in-
clude HPV status. Finally, the use of restaging PET/CT to guide man-
agement of the neck can be improved with changes in terminology and
consideration of FDG-avidity at the primary site and on pre-therapy
scans.
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