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Abstract

Locally advanced squamous cell carcinoma of the head
and neck is commonly treated with chemoradiotherapy
(CRT). It remains uncertain if residual adenopathy (RA),
greater than 1 cm in maximal dimension, detected by
computerized tomography following treatment has an
impact on outcome. Similarly, the utility of neck dissection
(ND) to pathologically evaluate RA remains undefined. We
performed a retrospective analysis to assess the
frequency and impact of RA and the utility of ND in
SCCHN.

A query of the electronic medical record using ICD9 codes
was performed to identify patients that met the following
inclusion criteria: age greater than 18 years, a
histologically proven SCCHN diagnosed between 2003 and
2013, N1 to N3 disease, and treatment with CRT. Clinical
data were abstracted through chart review. Progression
free (PFS) and overall survival (OS) were estimated using
Kaplan Meier analysis, and comparisons were made with
log rank test. Chi-square and receiver operating
characteristics were used to assess size of RA as a
predictive factor.

One hundred twenty three patient charts were reviewed
and ninety-nine complete patient records were available
for analysis. The median age at diagnosis was 56 years.
Eight percent had N1 disease, 86% had N2, and 5% had
N3. Following completion of CRT, 51 patients (51%) had
RA. Of these, 41 patients underwent a ND, and 8 (19.5%)
were found to have residual malignancy. At a median

follow up of 35 months, there was no difference in PFS or
OS in the patients who had radiological RA (p=0.37 and
0.72) or pathologically proven residual disease compared
to those who did not. Residual adenopathy was not a
predictor of residual pathologic disease. Size of RA was a
poor predictor of residual cancer (AUC=0.637). Of the 48
patients tested for p16, 77% were positive by
immunohistochemistry. Patients with p16 positive tumors
appeared to have superior OS (p=0.038), but there was no
impact on PFS (p=0.27) compared to those that were
negative.

Following CRT, while many patients have RA, only a small
subset (19.5%) has residual active cancer. The presence of
either does not impact PFS or OS. Moreover, using RA
greater than 1 cm as a threshold to perform an ND lacks
specificity in identifying those with pathologically positive
residual cancer. These data suggest ND may be safely
avoided in most patients and will help inform future
prospective trials using alternative imaging modalities,
such as PET/CT, to identify the subset of patients most
likely to benefit from ND.

Keywords: Adenopathy; Carcinoma; Chemotherapy;
Radiation

Introduction
Squamous cell carcinoma of the head and neck (SCCHN)

encompasses malignancies of the lips, oral cavity, pharynx, and
larynx, which share common mechanisms of carcinogenesis
and have a similar treatment paradigm. There are an
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estimated 53,000 new cases annually in the United States [1]
with 11,000 anticipated deaths. While tobacco and alcohol use
have traditionally been the predominant risk factors, there has
been an epidemiological shift over the last two decades, as an
increasing proportion of patients present with human
papilloma virus (HPV) driven tumors [2,3].

Primary surgical resection or radiation therapy remains the
preferred therapy for early stage disease without cervical
lymph node involvement, but treatment strategies have
evolved for locally advanced disease. Surgical intervention is
reserved for residual or refractory disease. Earlier studies
demonstrated the benefit of sequential chemotherapy with
radiation, compared to upfront surgery, for organ preservation
and morbidity, without compromising clinical outcome [4,5].
Subsequent trials established the role of concurrent
chemoradiotherapy (CRT) as frontline therapy, with superior
five-year overall survival compared to sequential therapy [6].
Consensus guidelines now advocate platinum-based
chemotherapy concurrent with radiation therapy, and
reassessment with cross sectional imaging at completion of
therapy [7]. Notably, several series have demonstrated
superior outcomes with this approach among patients with
HPV positive disease [8,9].

The utility of neck dissection (excision and pathologic
evaluation of residual disease evident on imaging) following
completion of definitive CRT for locally advanced SCCHN
remains uncertain. Studies have drawn mixed conclusions,
without clear superiority of planned neck dissection, response-
based neck dissection, or observation [10,11]. Given
theoretical concern for a persistent neoplastic process
resistant to CRT, or subclinical metastasis, neck dissection (ND)
remains an option in current guidelines. The definition of
residual disease is not established. Institutionally, if there is
lymphadenopathy greater than 1.0 cm in diameter identified
on post-treatment computerized tomography (CT), a ND is
considered. ND has the potential to cause morbidity. Surgical
complication rates for ND have ranged from 7% to 38% in
several series [11-14]. It remains uncertain if resection confers
benefit in terms of improving rates of local control,
progression-free and overall survival. Additionally, the rate and
clinical impact of pathologically involved lymph nodes with this
approach remain uncertain. While there are several
exploratory series investigating the use of positron emission
tomography (PET) to prognosticate and select patients for ND
[15,16] this approach is not uniformly adopted, and utility
remains uncertain. Finally, the impact of HPV status on rates of
radiographic and pathologic residual disease, and on utility of
ND, remains unknown.

This retrospective study examined a large cohort of patients
with locally advanced SCCHN treated with definitive CRT and
assessed the rate of radiographic residual disease (RA), the
rate of pathologically positive residual disease, and underlying
HPV status. The impact of RA presence and size on
progression-free and overall survival were investigated.

Materials and Methods
This single institution, retrospective study involved a cohort

of patients diagnosed with locally advanced SCCHN. The
American Joint Committee on Cancer (AJCC) tumor, node,
metastasis (TNM) staging was used to stage patients. Locally
advanced SCCHN includes N1 to N3 disease. Patients with
metastatic disease (M1), considered stage IVc, were excluded
from the study. A query of the electronic medical record using
ICD9 codes was performed to identify patients that met the
inclusion criteria: age greater than 18 years, a histologically
proven SCCHN diagnosed between 2003 and 2013, N1 to N3
disease at the time of diagnosis, frontline treatment with
concurrent CRT (with or without induction chemotherapy),
pre-treatment and post-treatment cross-sectional imaging to
assess for response, available pathologic data (if elective ND
was pursued), and any HPV status (positive, negative, or
indeterminate). Each subject’s unique identifiers were
removed and replaced with an identification code. The
Institutional review board (IRB) waived the requirement for
patient consent, due to minimal patient risk (based on its
retrospective nature), security of protected health information
(PHI) (through de-identification), the lack of impact on
particular patients’ treatment, no additional need for new
patient specimens, and the inclusion of deceased patients.
Relevant data (including demographic, clinical, pathological,
radiological, laboratory, and treatment-related) were
abstracted through chart review and recorded by log.

Statistical analysis
Progression-free (PFS) and overall survival (OS) were

estimated using Kaplan Meier analysis. Comparisons were
made with the log rank test. Categorical variables were
compared between subgroups using Fisher’s exact test.
Continuous variables were compared using the rank sum test.
Logistic regression was used to perform a receiver operating
characteristic analysis and to calculate the area under the ROC
curve (AUC). All statistical analyses were conducted with SAS
statistical software (SAS Institute Inc. 2012. SAS OnlineDoc®

9.4. Cary, NC: SAS Institute Inc.).

Results
Between January 2003 and December 2013, 123 patients

diagnosed with locally advanced SCCHN, were evaluated at our
institute. Of the 123 patients, analysis of complete information
with regard to treatment and post therapy follow-up was
available for ninety-nine patients. Patient characteristics are
listed in Table 1.

Table 1 Patient demographics.

1) Age

median (range) 56 (31-74)

2) Gender

male 74
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female 25

3) Primary Site

Oropharynx 77

Larynx 9

Oral Cavity 8

Other site 5

4) Tumor Stage

T stage

T1 26

T2 34

T3 16

T4 14

T unknown 4

N stage

N1 8

N2 86

N3 4

M stage

M1 0

5) Race

African-American 14

Asian/Pacific Islander 2

Caucasian 81

Latino 1

Unknown 1

6) Tobacco

none 30

1-10 years 23

11-20 years 12

21-30 years 10

31-40 years 11

41+ years 13

7) Alcohol use

yes 32

no 67

8) p16 status

yes 37

no 11

unknown 51

9) Follow-up time

median (range) 35 months (4.4-90 months)

Of the 99 patients treated, 35 underwent induction
chemotherapy prior to CRT. Chemotherapy regimens for the 99
patients are listed in Table 2. All post-CRT neck imaging was
executed with computed tomography. Following completion of
CRT, 51/99 (52%) patients were found to have radiologic RA.
All patients who were found to have RA without distant
metastatic disease on post-CRT imaging were referred for post-
CRT neck dissection. The median size of lymph nodes in those
with radiologic RA was 1.4 cm. Among patients with RA, 41/51
(80%) underwent a post-CRT neck dissection. Of the 10
patients who did not undergo post-CRT ND for RA, 1 patient
was found to have metastatic disease to the lungs at first
follow-up CT scan. 4 patients refused surgery after it was
recommended for persistent adenopathy, and 5 patients were
lost to follow-up. Of those who underwent a post-CRT neck
dissection, 8 (19.5%) were found to have squamous cell
carcinoma on pathology. Patients with RA who declined post-
CRT ND did not undergo fine needle aspiration (FNA) to
confirm the presence of persistent disease.

Table 2 Chemotherapy regimens.

1) Induction chemotherapy

-Yes 35

-No 64

2) Chemotherapy regimen with concurrent radiation

-Cisplatin 100 mg/m2 IV days 1, 22 and 43 51

-Cisplatin 40 mg/m2 IV weekly 6

-Docetaxel 25 mg/m2 IV, 5-fluorouracil 600 19 mg/m2 IV, hydroxyurea 500 mg PO BID, days 1-5 followed by a 9 day break, 14 day cycle

-Carboplatin (100 mg/m2)/Paclitaxel (45 mg/m2), 6 weekly 6

-Carboplatin (70 mg/m2) /5-fluorouracil (600 mg/m2), IV, days 1-5, 29-33 2

-Carboplatin (100 mg/m2) weekly 11
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-Cetuximab 400 mg/m2 loading dose, followed by 250 mg/m2 weekly 5

At a median follow-up of 35 months (range: 4.4-90), 7
deaths and 18 recurrences were noted amongst all patients.
There was no difference in overall survival (4 deaths amongst
patients with RA vs. 3 in patients without RA; p=0.72) or
progression free survival (9 recurrences amongst patients with
RA vs. 8 in patients without RA; p=0.37) between patients
found to have post-CRT RA on CT scan compared to those
without RA (Figure 1).

Figure 1 Overall survival (top) and progression-free survival
(bottom) by residual adenopathy status. There was no
significant difference for overall survival (p=0.72) and for
progression-free survival (p=0.37).

Of the 7 deaths recorded amongst all patients, 4 occurred in
those with residual adenopathy on CT and 3 occurred in those
patients without residual adenopathy. Of 17 the diameter of
radiologic RA (AUC=0.64) was not predictive of pathologic
residual cancer (p=0.50). Although p16 status was not
available for several patients in our analysis, p16 positivity was
statistically significant for improved overall survival (p=0.038).
Overall survival at 1, 2 and 5 years amongst p16 positive
patients was noted to be 100% compared to 88%, 73% and
73% amongst those with p16 negativity, respectively. P16
positive status did not have a statistically significant impact on
progression free survival (p=0.27). Several factors were
evaluated in a univariate analysis to ascertain their impact on
pathologic RA. None was found to predict for pathologic RA
disease (p16: p=0.36, alcohol use: p=0.71, T-stage: p=0.65, N-
stage: p=0.99, tobacco use: p=0.57). Size of radiographic
residual disease was related to residual cancer present on
pathologic analysis by logistic regression with p=0.50. The best
cutpoint for predicting pathologic residual disease was ≥ 0.9
cm with a sensitivity of 100% and specificity of 53% (Figure 2;
Table 3).

Figure 2 Receiver operating curve relating size of
radiographic residual disease to residual cancer present on
pathologic analysis (AUC=0.64). Arrow indicates the
cutpoint of ≥ 0.9 cm to predict pathologic residual cancer.

Table 3 Predictive factors for residual adenopathy.

Predictive factor p-value

P16 status 0.36

Alcohol usage 0.71

T-stage 0.65

N-stage 0.99

Tobacco usage 0.57

Discussion
In this retrospective, single institution review, we have

demonstrated that the usage of post CRT RA is a poor
predictor for residual pathologic disease in the neck. CT scan
accurately predicted residual disease in only 19.5% of the
patients in this analysis. More than 80% of patients therefore
underwent a post-CRT neck dissection, without evidence of
malignancy by pathology, which exposed them to additional
morbidity without any benefit to local disease control,
progression free survival or overall survival. Furthermore, the
diameter of radiologic RA did not predict pathologic residual
cancer, in our patient cohort. Our study demonstrated that the
use of post-CRT CT imaging is not an efficacious tool for
determining which patients will benefit from ND. Our analysis
demonstrated that several factors implicated in SCCHN,
including alcohol and tobacco exposure, were not predictive of
pathologic residual disease, despite their known impact on
head and neck tumorigenesis [17]. Although advanced TNM
staging is well known to adversely impact prognosis in patients
with SCCHN, it did not predict the presence of residual disease
in our cohort. These data demonstrate the need for an
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effective, reliable biomarker and/or imaging modality to
accurately stratify patients to ND following CRT. These data
confirm that most patients who complete CRT may forego
post-CRT ND.

The limits of our study are related to its retrospective
nature. Furthermore, unequal representation of nodal stages,
sites of primary malignancy, chemotherapy regimens, and
degrees of follow up care may impact the rates and outcomes
of SCCHN. Not all patients with RA elected to undergo ND (41
patients underwent ND of the 51 patients found to have RT on
CT scan). It remains unknown whether the remaining 10
patients would have been found to have residual cancer on
pathologic evaluation. Despite limitations, these findings
suggest many patients can safely forego post-treatment ND
despite RA.

The limitation of radiologic RA as a prognostic indicator has
been explored in the literature. In Porceddu et al. analysis of
the utility of FDG-PET in the post-CRT setting, the positive
predictive value of CT was found to be only 14% [18], similar to
the value of RA noted in our patients who underwent ND.
Other studies, however, have found a different rate of
concordance between CT nodal abnormalities and findings in
the ND specimen found in other series [19,20]. Forest et al.
conducted a retrospective, single institution review of the
management of patients [2] with N2-N3 disease following CRT.
They observed a 68% regional response rate amongst all
patients (regional CR, defined as a greater than 90% reduction
in the volume of the lymph node and/or reduction to less than
1 cm and be oval-shaped with smooth borders with without
imaging evidence of extra-capsular spread, necrosis or
enhancing areas). Amongst those patients who achieved a
regional CR, there was an overall recurrence rate of 5%.
Patients who achieved a regional partial response (regional PR,
defined as anything less than a regional CR) then underwent
ND following completion of CRT. 40% of patients were found to
have residual disease on pathology. Whether the presence of
viable tumor cells (VTCs) has prognostic significance is also
unclear. If RA, as that observed in the Porceddu study as well
as our own, suggests the presence of VTCs, this may imply that
VTCs have low proliferative potential, and is further supported
by the low positive predictive value of CT scans [21]. However,
Ganly et al. reported that patients with VTCs in postchemo
radiation neck dissection specimens had a poorer outcome
compared to those patients with no VTCs [22]. These
conflicting observations indicate that additional research is
needed on the role of viable tumor cells and their implications
of SCCHN patients with advanced nodal disease.

Clinical data regarding the management of patients with
complete clinical response supports the role of surveillance
over a neck dissection. Low rates of isolated neck recurrences
(0-14%) have been observed in patients achieving a clinical
complete response (cCR) [23]. Additionally, historical data has
not supported the notion that planned ND improves regional
control or overall survival in patients with a cCR [24,25]. Given
the lack of improved PFS and OS and the potential for
significant morbidity associated with the procedure, physicians
have increasingly adopted observation over PND in those

patients who achieve a cCR. The management of patients with
a partial clinical response (cPR) continues to be a subject of
considerable debate. Soltys et al. reviewed the role of a
planned neck dissection (PND) after sequential
chemoradiotherapy in patients with SCCHN and N2-N3 disease
[20]. In their retrospective analysis, they reviewed 90 patients
with N2-N3 disease treated at a single institution over a 10
year period. Patients who completed two prospective organ
preservation sequential CRT protocols (OSP2 and OSP3) were
then assessed with physical examination, direct fiberoptic
evaluation and CT or MRI. Those who had a complete clinical
response, defined as no palpable lymph nodes in the neck and
no lymph nodes -1 cm did not undergo a partial neck
dissection following completion of CRT. Those with a cCR to
the primary site but a clinical partial response (cPR) to the
neck (defined as anything less than a cCR) underwent a
planned ND. Of the 56 patients (62%) who achieved a cCR in
the neck, 13 (23%) had experienced a relapse at the conclusion
of the study. Of the 5 patients with neck failures, only 2 (one
with neck recurrence, one patient with neck and distant
recurrence) were felt to have benefitted from a post-CRT ND (2
of 48 patients, or 2%). 34 patients (38%) had a cPR in the neck,
30 of whom underwent a ND. Amongst these patients, the pCR
rate was 53% (n=16). Of those patients found to have a pCR, 2
(13%) experienced disease relapse. Those patients with pPR
fared worse, with 7/14 patients (50%) experiencing disease
recurrence. These data, unlike those presented in our analysis,
would suggest that patients with a partial clinical response
should undergo a post-CRT neck dissection, owing to the high
risk of relapsed disease. This study, as is our own, is limited by
its retrospective nature and limitation to a single institution.

The utilization of PET/CT imaging in the surveillance of
SCCHN patients following CRT has emerged as a preferred
modality in the prognostic and therapeutic stratification of
patients. PET/CT may assist in more precisely delineating those
patients for whom ND is not necessary. Investigations have
drawn disparate conclusions about whether FDG avidity
accurately predicts the presence of residual active cancer
[26,27]. There are important limitations that must be
considered with these data, however. First, the resolution of
nascent forms of FDG-PET was considerably lower than that
available with contemporary scanners. Furthermore, several
early studies, such as those by Rogers et al. employed a
subjective numerical scale, rather than the standardized
uptake value (SUV) utilized today. Additionally, the timing of
PET-CT in the post-CRT setting is important to appropriately
delineate its positive and negative predictive value, with a
PET/CT scan performed 8-12 weeks after the completion of
CRT considered the optimal window [15,28,29]

While prior studies showed data supporting the continued
necessity of ND in the setting of PET negative RA [26] there is
ample supportive evidence showing that clinical absence of
adenopathy and negative PET accurately predict the absence
of residual active disease, allowing omission of ND
[15,16,29,30]. Yao et al. retrospective analysis found that PET-
CT conducted 12 weeks after completion of CRT had a negative
predictive value of 100% and a positive predictive value of 43%
[30]. Another retrospective analysis demonstrated a similarly

Head and Neck Cancer Research
                                   ISSN 2572-2107 Vol.1 No.2:7

2016

© Copyright iMedPub 5



high NPV in the setting of normal FDG-PET/CT ≥ 8 weeks after
completion of CRT, regardless of the presence of RA (NPV:
94-98%) [15]. Porceddu et al. conducted a prospective study to
evaluate the role of FDG-PET/CT in node positive SCCHN
patients who received definitive RT with or without
chemotherapy. 112 patients who achieved a complete
response at the primary site then underwent screening with
CT (+/-MRI)+PET-CT. 50/112 patients (45%) were found to have
RA (defined as -1 cm). 41 of those patients had a negative
PET/CT and did not undergo ND. With a median follow-up time
of 28 months, all patients with a negative PET/CT remained
free of nodal failure at last follow-up. The NPVs for PET and CT
nodal response assessment were 98.1% (95% CI, 93.2%-99.8%)
and 96.1% (95% CI, 88.8%-99.6%), respectively. The PPVs for
PET and CT were 77.8% (95% CI, 40%-97.2%) and 14% (95% CI,
5.8%-26.7%), respectively. This emerging body of data
suggests that PET-CT has a high NPV for post-CRT patients.
There is conflicting data on the positive predictive value of
PET-CT. Additional prospective data is needed to clarify the
role of FDG-PET/CT in the management of SCCHN with
advanced nodal disease.

Conclusions
Following CRT, while many patients have RA, only a small

subset (19.5%) have residual active cancer. The presence of
either does not impact PFS or OS. Moreover, using RA greater
than 1 cm as a threshold to perform an ND lacks specificity in
identifying those with pathologically positive residual cancer.
These data suggest ND may be safely avoided in most patients
and will help inform future prospective trials using biomarkers
and/or alternative imaging modalities, such as PET/CT, to
identify the subset of patients most likely to benefit from ND.
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