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Objective: No surgical or radiotherapeutic treatment guidelines exist for oligometastatic head and neck squamous cell
carcinoma (oHNSCC), and only recently have interventions with curative intent been studied. Herein, we sought to elucidate
survival rates among patients with oHNSCC to determine if treatment with curative intent is warranted in this population.

Study Design: Retrospective chart review.

Methods: We retrospectively reviewed cases of oHNSCC treated between March 1998 and March 2018. Fisher’s exact test was
used to compare patients treated with radiotherapy (RT) to those who underwent surgical excision and to compare outcomes of
patients with oligometastases at the time of initial presentation to those that developed oligometastatic disease after primary treatment.

Results: Eighty one patients with metastases to the lungs, ribs, pelvis, vertebral column, liver, clavicle, and sternum were
included. Overall, 32 patients (40%) were alive 5 years post-treatment. The site of metastasis, the modality of treatment, and
the time of development of oligometastatic disease did not significantly affect 5-year survival.

Conclusion: Herein, we demonstrate that multi-modality treatment of oHNSCC is warranted for some patients with an
estimated 40% 5-year survival. Aggressive treatment of the primary and regional sites is necessary in addition to treatment of
the metastatic site and incurs a survival benefit compared to patients with metastatic HNSCC treated with systemic therapy
alone. oHNSCC should be approached separately from polymetastatic disease. Patients should be counseled about the possibil-
ity for long-term survival, and aggressive initial treatment with the intention for cure should be considered in this population.
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INTRODUCTION

Head and neck cancers are estimated to become meta-
static in 15% to 20% of cases.'® Historically, treatment of
distantly metastatic head and neck squamous cell carci-
noma (HNSCC) has involved chemotherapy,’ but survival
rates with chemotherapeutic treatment of metastatic
HNSCC have been low; 10% to 15% of patients have been
estimated to be alive at 5 years after diagnosis.! Currently,
the median survival of patients with recurrent or meta-
static HNSCC has been estimated at 10 months.® The
EXTREME trial provided guidelines for chemotherapeutic
treatment of metastatic HNSCC. Also, recently pembro-
lizumab immunotherapy has shown efficacy in treating
numerous types of malignancy including advanced mela-
noma and recurrent or metastatic HNSCC (Burtness et al.
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2019; Ott et al. 2016). However, no surgical or radio-
therapeutic guidelines exist for these patients,* and only
recently have these interventions been studied.

Hellman and Weichselbaum first suggestsed that
oligometastatic disease may be a different entity than
polymetastatic disease, distinguishing the two in terms
of potential treatment benefit and survivability.® Fol-
lowing, cancers outside the head and neck have demon-
strated that oligometastatic disease can act very
differently from polymetastatic disease.® Subsequently,
treatment of oligometastatic colorectal cancer has been
thoroughly studied, and consensus guidelines have
been developed.” The survival rate of HNSCC with dis-
tant metastases have historically been considered to be
low enough to preclude attempted treatment with the
intention of cure, but the actual rates are unknown. A
few recent studies have demonstrated that survival
among patients with polymetastatic HNSCC is signifi-
cantly worse than those with oligometastatic HNSCC
(0HNSCC),%® reinforcing Hellman and Weichselbaum’s
idea that oligometastatic disease should be approached
as a different entity than polymetastatic disease. To
date, however, no consensus guidelines exist for
oHNSCC, and studies of the treatment of cHNSCC are
still few.

Herein, we sought to elucidate survival rates among
patients with HNSCC and a single site of distant metas-
tasis to determine if therapeutic treatment is warranted
in this population.
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METHOD

We retrospectively reviewed cases of squamous cell
carcinoma of the head-and-neck treated by the senior
author (YD) over a 20-year span between March 1998 and
March 2018. Approval for our study was granted by the
John Peter Smith Hospital institutional review board,
Fort Worth, TX. We included in our study adult patients
with a single site of distantly metastatic head-and-neck
cancer, who underwent treatment of the primary site,
neck, and distant site with the intention of cure. Patients
with widely metastatic or polymetastatic disease were
excluded. Patients with only regional metastases and no
distant metastases were excluded as were patients that
were lost-to-follow-up or those that did not pursue or com-
plete a therapeutic regimen with the intention of cure. All
distant disease underwent biopsy and histologic evalua-
tion, even among patients pursuing non-surgical options,
to confirm malignancy before proceeding with cancer
therapy.

Of note, patients with a single site of malignancy in
the lungs may have metastatic head and neck cancer, or
they may have a second primary cancer presenting at the
same time. The classic risk factors for head and neck can-
cer, smoking and alcohol use, also increase the risk of
developing lung cancer, for example. Thus, it is important
to obtain a histologic confirmation of suspected distant
disease. In some cases, it can be very difficult or impossi-
ble to histologically determine if squamous disease in the
lungs represents a metastasis or a second primary, how-
ever. Thus, in our practice over the past 2 decades, we
have approached patients with a single focus of malig-
nancy in the lungs as though their lung disease is a sec-
ond primary, and we have treated both their HNSCC and
their lung disease separately. Squamous cancer does not
present primarily in the liver, ribs, or other bony sites, so
these lesions represent metastatic disease.

Statistical analysis was completed with GraphPad
Prism version 8.0 (GraphPad Software Inc., San Diego,
CA). Patients treated with radiotherapy (RT) were com-
pared to patients treated by surgical excision with Fish-
er’s exact testing. Similarly, outcomes of patients with
oligometastases at the time of initial presentation were
compared to those that developed oligometastatic disease
after primary treatment with Fisher’s exact testing. An
alpha value of 0.05 was assumed significant for all
testing.

RESULTS

We identified 81 patients to include in our study; no
patients were excluded due to loss of follow-up, but some
refused to complete the recommended treatment due to
side-effects of the therapy itself. Fifty-eight patients were
male and 23 were female. The average age at treatment
was 59.8 years (range 46-69). All patients had stage
4 squamous cell carcinoma due to positive distant metas-
tases. Primary sites of malignancy included the larynx,
base-of-tongue, hypopharynx, and cervical esophagus. Pri-
mary sites were treated with surgical excision, RT, or a
combination of the two. Patients who received RT as
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primary therapy to the primary site also received chemo-
therapy in the form of a platinum derivative and 5FU or
Erbitux. Immunotherapy in the form of Keytruda or
Opdivo was given to only a few patients and only as sal-
vage therapy.

Patients were initially evaluated for distant disease
with a computed tomography (CT) scan of the chest and a
magnetic resonance imaging (MRI) scan of the liver and
spine. More recently, however, some patients were evalu-
ated for distant disease with positron-emission tomogra-
phy (PET) scanning. The sites of distant metastasis of
disease included the lungs, ribs, pelvis, vertebral column,
liver, clavicle, and sternum (Fig. 1). Pulmonary metasta-
ses were the most common, affecting 66 (82%) patients
in our study. In these cases, metastases were confir-
med histologically with biopsy from open thoracoscopy,
CT-guided, or transbronchial. Bony metastases were the
second most common. Four patients (5%) had metastases
to the ribs, three (4%) to the pelvis, and three (4%) to the
vertebral column. Additionally, there were two patients
(2%) with metastases to the clavicle and one patient (1%)
with a sternal metastasis. Finally, 2 patients (2%) experi-
enced metastases to the liver. Figure 1 displays the differ-
ent sites of metastases in our study.

Among the 66 patients with single pulmonary metas-
tases, 52 (79%) were present at the time of initial evalua-
tion and diagnosis; 14 (21%) developed after initial
treatment of the primary and regional disease. Of the
52 patients with metastatic disease at the time of presen-
tation, 44 (85%) underwent external beam radiotherapy
(EBRT) alone to treat the metastasis with doses of
74-86Gy. Eight patients (15%) underwent surgical exci-
sion (lobectomy), one of whom subsequently underwent
EBRT as well. Of the 44 patients who underwent EBRT
to the lung metastasis, 20 (45%) developed recurrence in
the lung leading to their demise. Twenty-four patients
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Fig. 1. Sites of distant oligometastasis and respective 5-year sur-
vival. Lu = Lung; R = Rib; P = Pelvis; V = Vertebral Column;
Li = Liver; C = Clavicle; S = Sternum. Survival rates were not signifi-
cantly different among different sites of metastasis. Overall 5-year
survival was 40%.
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(55%) did not develop recurrence in the lung. Of these
24 patients, 19 (79%) were disease-free 5 years after ini-
tial therapy. Five patients (21%) developed recurrence of
disease at other sites leading to their demise. Of these,
three had developed polymetastatic disease involving the
liver, lungs, and bones, while two developed recurrent
disease at the primary site, in the radiated neck, and in
the lungs. Among the eight patients who had surgical
treatment of lung disease, five (62%) developed recur-
rence in the lung and subsequent death. Three patients
(838%) did not recur in the lung. Two of these three
patients experienced disease recurrence elsewhere lead-
ing to their demise, and one patient was disease-free at
5 years after initial treatment.

Fourteen patients (21%) developed a single metasta-
sis in the lungs after initial treatment of the head and
neck. The mean time to diagnosis of distant disease was
7.2 months (range 4-14 months) after completion of treat-
ment of the primary site. Seven of these patients (50%)
underwent initial surgical resection of pulmonary disease;
two had subsequent EBRT. Four patients (57%) who
underwent surgical resection experienced recurrence in
the lungs, two with additional liver metastases, and even-
tually died of disease. Seven patients (50%) underwent ini-
tial EBRT, and three of these patients (43%), all of whom
had a base-of-tongue primary site, later developed disease
recurrence in the lung and bones leading to their demise.

Overall, of the 66 patients with single metastases to
the lungs, 27 (41%) were alive 5 years after initial diagno-
sis. Of the patients with lung metastases at the time of
initial diagnosis, 20 (38%) survived, whereas 7 (50%) of
the patients who developed lung disease after initial
treatment of the primary and regional sites survived.
Twenty-four (47%) of the 51 patients who underwent
EBRT as initial therapy for lung disease, regardless
of when it developed, survived to 5 years post-treatment.
Of the 15 patients who underwent initial surgical re-
section of lung disease, four (27%) survived to 5 years.
There was no statistically significant difference in sur-
vival between treatment modality groups (P = .24).

Single metastases to the ribs developed in four
patients. Two of these (50%) were present at the time of
initial diagnosis, and two (50%) developed after comple-
tion of therapy to the head-and-neck, local and regional
sites. All rib metastases were treated with EBRT. One
patient (25%) who had a metastasis at the time of initial
presentation survived to 5 years post-treatment. The
other three patients succumbed to disease with multiple
rib and lung metastases.

Metastases to the pelvis developed in three
patients. One of these was identified at the time of pre-
sentation, and two developed after initial treatment of
the head and neck. All underwent EBRT. The patient
with a distant metastasis at the time of initial diagnosis
succumbed to the disease, as did one patient with a
pharynx primary who developed pelvic metastases after
initial treatment. One patient, however, was alive
5 years post-treatment.

Metastases to the vertebral column were identified
in three patients. Specifically, all metastases occurred in
a transverse process of a vertebra. None of these patients
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had apparent distant disease at the time of initial diagno-
sis; all developed after the completion of primary treat-
ment. One metastasis was treated with surgical excision
followed by EBRT, and this patient was alive 5 years
post-treatment. The other two patients underwent sur-
gery for diagnosis only without oncologic resection. They
were both treated with EBRT. One of these patients was
alive and well 5 years post-treatment. The other did not
develop recurrence in the vertebra but did succumb to
disease with multiple pulmonary metastases. Thus, of all
patients who developed metastases to the vertebral col-
umn, two (67%) were alive at 5-year follow-up. There was
no statistically significant difference in survival between
patient treated with EBRT and those treated with initial
surgical resection (P = 1.0).

Metastases to the liver developed in two patients.
None of these were present at initial diagnosis, but rather
they both developed after initial treatment of the head
and neck. One patient underwent EBRT, while the other
underwent surgical resection. Both patients eventually
succumbed to disease with multiple liver metastases and
perished.

Clavicular metastases developed in two patients. One
was identified at the time of initial diagnosis, and the
other developed after initial treatment of the head and
neck. Both were treated with surgical resection followed
by EBRT. The patient who had disease at the time of ini-
tial presentation was disease-free 5 years post-treatment.
The other, however, died of disease with multiple bony
and pulmonary metastases.

Lastly, one patient experienced a distant metastasis
to the sternum, and it developed after initial treatment
of the head and neck. It was treated with EBRT, however
the patient succumbed to disease and perished with mul-
tiple pulmonary and liver metastases.

Table I details the number of patients with single dis-
tant metastases by site, time of diagnosis of distant metas-
tases, and survival at 5 years. Table II compares survival
between patients with distant disease on initial presenta-
tion and those that developed after initial treatment. Over-
all, 32 patients (40%) were alive 5 years post-treatment.
There was no particular site with statistically significantly
better 5-year survival than any other site. Also, among the
sites in which patients underwent different modalities of
therapy, surgery or EBRT, neither modality demonstrated
better survival at 5 years (P > .05 in both cases). Further,
the time of diagnosis did not convey a statistically signifi-
cant survival advantage for any site or overall (P > .05).
Figure 1 depicts 5-year outcomes by site.

DISCUSSION

Herein, we demonstrate a 40% survival rate 5 years
post-treatment for patients with squamous cell carcinoma
of the head and neck and a single focus of distant metas-
tasis. Further, this survival rate did not vary by the site
of metastasis, the type of treatment (surgery or RT), or
whether the distant metastasis was present at the time
of initial diagnosis or developed later.

Our study is the largest to evaluate survival of
patients with oHNSCC, but it is not without limitations.
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TABLE I.
Site of Oligometastasis, Time of Development, and Survival Rates 5 Years After Initial Treatment.

Overall # of # Present at # Developing After # Alive 5 Years
Site of Distant Oligometastasis Patients Initial Diagnosis Initial Treatment Post-Treatment
Lung 66 52 14 27 (41%)
EBRT 51 44 7 24 (47%)
Surgery 15 8 7 4 (27%)
Rib 4 2 2 1(25%)
Pelvis 3 1 2 1(33%)
Vertebral Column 3 0 3 2 (67%)
EBRT 2 0 2 1 (50%)
Surgery 1 0 1 1 (100%)
Liver 2 0 2 0 (0%)
Clavicle 2 1 1 1 (50%)
Sternum 1 0 1 0 (0%)
Total 81 56 25 32 (40%)

Metastases to the lungs and vertebral column were treated initially with either EBRT or surgical resection; metastases to the other sites were all treated pri-
marily with EBRT. There was no statistically-significant difference in survival between patients with the same site of metastasis treated by different modalities

(P = .24 for lung, and P = 1.0 for vertebral column).
EBRT = external beam radiotherapy.
Bold highlights the overall survival rate.

TABLE II.
Five-Year Survival by Time of Distant Oligometastasis Identification and Site.

Site of Distant # Who Survived after Distant Oligometastasis

# Who Survived after Developing Distant

Oligometastasis after Completion of Initial Fisher’'s Exact Test

Oligometastasis Identification at the Time of Initial Presentation Treatment Comparison
Lung 20 (38%) 7 (50%) P=.54
Rib 1 (50%) 0 (0%) P=1.0
Pelvis 0 (0%) 1(50%) P=1.0
Vertebral Column - 2 (66%) N/A
Liver - 0 (0%) N/A
Clavicle 1 (100%) 0 (0%) P=1.0
Sternum - 0 (0%) N/A
Total 22 (39%) 10 (40%) P=1.0

There was no statistically-significant difference in survival at any site or overall between metastases present at the time of initial diagnosis and those that
developed after completion of initial therapy (P = 1.0). Overall, 40% of patients who developed distant oligometastasis survived to 5 years post-treatment.

Bold highlights the overall survival rate.

First, all of our patients were treated by the same surgical
team, and many were treated by similar radiation oncolo-
gists and medical oncologists with similar treatment regi-
mens that may not be generalizable across the country.
Next, we are unable to report specific radiation and chemo-
therapeutic regimens, and whether patients received a
short course of chemotherapeutic treatment or were
maintained on therapy for several years. Next, given the
many years over which our patient cohort was treated and
the multiple different medical record system changes dur-
ing that time, we have been unable to report full details of
patient smoking status and comorbidities which can influ-
ence their responses to therapy. Also, our data lack a con-
trol group; it is assumed that all patients who presented
with oHNSCC who did not pursue therapeutic treatment
eventually succumbed to their disease, but we do not have
the data to verify this assumption. Our comparisons of
treatment modalities, time of diagnosis of distant disease,
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and survival across different sites of metastasis are limited
and underpowered given their sample sizes; all sites other
than the lungs had included fewer than five patients.
Finally, our study does not address quality of life after
therapeutic treatment, which can be of major importance
to patients and affect their decision to pursue therapy. To
best elucidate the true risk and benefits of treatment of
oHNSCC, a prospective, randomized-controlled trial is
needed that incorporates recent developments in immuno-
therapy and the influence of human papilloma virus (HPV)
status of the tumor on treatment regimen.

Our results are in line with previous reports and
smaller studies. Pulmonary metastases of HNSCC have
been reported as the most common,®”® accounting for
70% to 85% of all HNSCC distant metastases,’ and they
made up 82% in our study. Further, bony metastases are
reportedly the second most common site of cHNSCC, with
the liver being the third most common,’ and this was also
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true in our study. In a systematic review and meta-
analysis from 2015, 5-year survival after treatment of
pulmonary metastases from HNSCC was estimated to be
29%,'° though some estimates of surgical treatment of
pulmonary oligometastases suggest 5-year survival is
higher, at 50%.! In our study, survival from all sites was
40% at 5 years.

Our study did not find a difference between treat-
ment of distant metastases via surgical excision or
RT. Classically, oligometastases have undergone surgical
excision. Stereotactic body radiotherapy (SBRT) and ste-
reotactic ablative body radiotherapy (SABR) have been
investigated recently, however, in the treatment of
oHNSCC and have been shown to be effective in treating
and delaying the need for systemic therapy in both
oHNSCCC and other types of cancers.?1171* Recent data
suggests survival after treatment of pulmonary metasta-
ses with surgical excision, radiofrequency ablation, or ste-
reotactic radiotherapy is similar,! as each modality has
been shown to achieve cure of distant disease. Similarly,
SBRT/SABR has been used successfully for the treatment
of bony metastases in addition to pulmonary metasta-
ses.’® SBRT has not been well studied for liver metasta-
ses, and surgical resection remains the most common
option. Tang et al. (2019) developed a treatment algo-
rithm for patients with metastatic HNSCC suggesting
that patients with three or fewer metastases may still
benefit from treatment with a curative intent, whereas
patients with more than three metastases should receive
chemotherapy and palliative radiotherapy.'®

Recent advances in immunotherapy have demon-
strated efficacy in the treatment of advanced and recurrent
cancers of many origins. The Keynote 048 trial, for exam-
ple, a recent phase three randomized-controlled trial
demonstrated improved survival among patients with
HNSCC treated with pembrolizumab monotherapy and
pembrolizumab combined with platinum / 5-FU compared
to traditional therapies. It has altered the standard-of-care
guidelines for systemic treatment of HNSCC. This trial
and other recent developments in immunotherapy will
change future outcomes of patients with metastatic and
recurrent HNSCC; they are not accounted for in our cur-
rent study but must be considered in future studies and
treatments.

CONCLUSION

In sum, multi-modality treatment of oHNSCC is
warranted for some patients with an estimated 40% 5-year
survival. Aggressive treatment of the primary and regional
sites is necessary in addition to treatment of the metastatic
site and incurs a survival benefit compared to patients with
metastatic HNSCC treated with systemic therapy alone.”
Pulmonary metastases are the most common site of
oligometastases for HNSCC, and, importantly, one cannot
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exclude the possibility of a single pulmonary “metastasis”
instead being a second primary.’* Carcinomas in the lung
can be difficult to define as lung primaries or metastatic
disease from HNSCC on imaging and histologically.!
Metastases outside the lung, however, should not be cause
to forego aggressive treatment, as survival rates in our
study, at 40%, are much higher than the 15% survival
achieved with chemotherapy alone. Thus, our study herein
justifies approaching oHNSCC as a separate entity to poly-
metastatic disease. Patients should be counseled about the
possibility for long-term survival, and aggressive initial
treatment with the intention for cure should be considered
in this population.
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