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Abstract

Purpose While metastases directed therapy for oligometastatic disease is recommended in different cancer entities, the
treatment of solitary metastases in head and neck squamous cell carcinoma (HNSCC) patients is not clearly defined.
Methods A retrospective analysis was performed on data from 143 HNSCC patients treated between 2001 and 2016 in a
tertiary university hospital. Clinical factors and outcome were measured using the median survival of patients receiving
metastases specific therapy in comparison with matched control patients.

Results In 37 patients, distant metastases were treated specifically with either surgery and/or stereotactic ablative radio-
therapy and had with 23.97 months a more than three times higher median survival than 10 untreated matched controls with
potentially treatable distant metastases (7.07 months).

Conclusions Our retrospective analysis demonstrates a significant survival benefit for HNSCC patients who received a spe-
cific therapy regarding distant metastasis irrespective of localization as compared to a matched control cohort.
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Introduction

Head and neck squamous cell carcinoma (HNSCC) is the
sixth most common cancer in the world [1]. Despite ongo-
ing advances in surgery, radio- and chemotherapy, 5-year
survival rates still remain under 50% [2]. One of the limiting
factors is remote mestastasis. The incidence of distant metas-
tases at the initial clinical presentation is, at 10%, lower than
in other cancer entities [3]. However, 20-30% of the patients
with advanced condition develop distant metastasis during
) . . the course of their disease [4].
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treatment of distant metastases is dependent on a perfor-
mance score, and can determine if a systemic therapy or best
supportive care is in the patients’ best interest [5]. In selected
patients, surgical or radiation therapy of distant metastases
can be considered [5]. It remains, however, unclear how to
identify the patients benefiting from specific therapy like
surgery or radiation of distant metastases.

The spectrum theory, which was introduced for breast
cancer in 1994, stated that the disease stage at the first clini-
cal presentation could fall into a spectrum ranging from
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indolent disease, to widely spread metastatic disease [6].
One year later, the term oligometastases was coined for the
presence of one to few metastases [7]. Data show that oli-
gometastatic cancers may represent a distinct clinical entity
[8] and that patients may benefit from a metastatic specific
therapy. Therapeutic options include surgery, stereotactic
radiation, or cryotherapy [6]. In colon carcinoma, for exam-
ple, meta analyses of retrospective studies show that patients
with liver oligometastases benefit from metastasectomy
with a 5 year survival rate of about 30% [9]. Despite the
lack of sufficient prospective, randomized trials of treated
and untreated patients in colon carcinoma, metastasectomy
of one to few metastases of the liver is recommended in
guidelines [10]. The evidence for metastasectomy of lung
metastases in colon carcinoma, however, is still controver-
sial, and prospective studies are needed [11]. A systematic
review reported level 2a evidence of the effectiveness of
pulmonary metastasectomy for metachronous metastases in
HNSCC [12]. Reports on liver metastasectomy for HNSCC
are scarce [13]. The aim of this study was, therefore, to ret-
rospectively assess if HNSCC patients may benefit from
metastases specific therapy. In addition, radiotherapy was
compared to surgical metastasectomy, which in some cases
was performed in combination with radiotherapy.

Materials and methods
Patients’ data

A total of 195 patients were diagnosed with distant meta-
static HNSCC disease between January 2001 and January
2016 at the Department of Otolaryngology, Head and Neck
Surgery, Technical University of Munich. Clinical data were
retrieved from electronic medical records and filed medical
records. These patients were routinely followed up on in
the tumor consultation hour of the department of otolaryn-
gology. Patients who fulfilled the following criteria were
included: (1) pathologically confirmed squamous cell car-
cinoma and (2) metastatic disease at clinical presentation
or development of metastasis in the observation period. Of
the 195 patients, 52 had to be excluded because of missing
clinical data or because radiologically suspected metasta-
ses at clinical presentation showed no progression in the
observation period. Data from the remaining 143 patients
were analyzed. The primary tumor was treated with sur-
gery, chemotherapy, radiotherapy, or a combination of these
according to German guidelines for head and neck cancer. 21
of the 143 Patients had their metastases surgically removed
and histology confirmed the diagnosis of a metastasis as
opposed to a secondary tumor. The remaining 122 patients
were diagnosed as metastatic disease using CT imaging
alone. Patients’ characteristics are listed in Table 1. Patients

@ Springer

who were treated for distant metastases were compared to
a matched control group of ten patients with a Karnofsky
performance status scale higher than 60% with potentially
treatable metastases by radiotherapy on retrospective analy-
sis by two radiation therapists.

Data analysis

Overall survival (OS) was defined as the duration from the
date of diagnosis of the primary tumor to either the date of
death from any cause or censoring at last follow-up (August,
15th, 2016). The median survival (MS) of the cohort was
defined as the time that 50% of the patients survived as of the
date of metastasis. Patients who were treated for metastatic
disease were compared in median survival to a matched con-
trol group as described in the last section.

Statistical analysis

All computations were performed with SPSS 23 (IBM,
Armonk, USA). MS was analyzed using the Kaplan—Meier
method, and statistical significance was assessed with the
log-rank-test. Univariate and multivariate analyses were per-
formed using the Cox proportional hazards model. Covari-
ates included patient factors (Karnofsky performance score,
sex, and age), tumor features (T classification, N classifica-
tion, and M classification) and therapy of single and oli-
gometastases. A 2-tailed p value <0.05 was considered as
statistically significant.

Results

Hepatic and osseous metastases are negative
prognostic markers

In the analysis of 143 patients, we found a 2-year OS of
21.7% and 5-year OS of 3.5%. MS was 7.56 months with
respect to diagnosis of the metastases. 32.6% of the patients
had metastases at the time of initial tumor diagnosis, and
67.4% developed metastases in the observational period
(Table 1). A total of 30 patients had a Karnofsky perfor-
mance index lower than 70 with a significant lower median
survival (Fig. 1a). The univariate analysis showed a hazard
ratio of 0.5 for patients with a Karnofsky Index higher than
70. Patients with synchronous M1 situation had a signifi-
cantly higher median survival (Fig. 1b). Initial tumor in
oral cavity, liver, bone, and mediastinal metastases were
significantly negative prognostic factors (Fig. 1c—f). Pri-
mary metastases in these locations were associated with a
significant higher risk of death as illustrated by the increased
hazard ratio. Alcohol consumption was associated with
higher median overall survival (p=0.01). Local tumor
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Table 1_ In the fietermir.lati.on Number of Median survival ~ HR (95% CI) p value
of median Asurv1v.al beglnpn.lg patients (%) (months)
at tumor diagnosis, a statistical
significance was.found for a Age
E:’(;:X"l‘)‘;f(‘)’;“‘;&v ‘ttl}lleapﬁig‘fky <70 years 117 (81.8) 776 0.74 (0.48-1.14) 0.17
of hepatic, osseous and >770 years 26 (18.2) 5.95
mediastinal metastases, primary Sex
in oral cavity, nodalcoholh Male 125 (87.4) 7.63 1.24 (0.74-2.07) 0.41
oo, nd AONS  f saz an
patients single clinical data Alcohol
were missing Yes 87 (80.6) 7.56 0.51 (0.31-0.85) 0.01*
No 21 (19.4) 5.49
Nicotine
Yes 91 (83.5) 5.95 0.66 (0.39-1.12) 0.12
No 18 (16.5) 8.91
Karnofsky index
<70 30 (21.0) 2.76 0.50 (0.33-0.76) <0.01*
>70 113 (79.0) 9.30
At first diagnosis
MO 95 (67.4) 6.25 0.58 (0.39-0.85) 0.01*
M1 46 (32.6) 14.24
T classification
T1/2 59 (47.2) 9.44 0.93 (0.64-1.33) 0.69
T3/4 66 (52.8) 6.15
N classification
NO/1 28 (20.4) 7.63 0.94 (0.61-1.46) 0.79
N2/3 109 (79.6) 7.27
Grading
G1/2 61 (43.9) 7.56 1.08 (0.76-1.54) 0.68
G3/4 78 (56.1) 7.27
Local control at M1
Yes 59 (41.2) 7.13 0.84 (0.60-1.20) 0.34
No 84 (58.8) 8.55
Site of primary
Oral cavity/all other 15 (10.5) 5.43/8.55 2.24 (1.37-4.33) <0.01*
Oropharynx/all other 45 (31.5) 7.56/7.63 1.09 (0.76-1.58) 0.64
Hypopharynx/all other 45 (31.5) 9.44/7.13 0.80 (0.55-1.16) 0.24
Larynx/all other 18 (12.6) 5.95/7.76 1.22 (0.73-2.03) 0.45
Site of metastasis
Lung/other localization 91 (63.6) 8.98/5.43 0.79 (0.55-1.14) 0.20
LN med./other localization 16 (11.2) 2.63/8.06 1.77 (1.03-3.03) 0.04*
Liver/other localization 31 (21.6) 3.12/9.30 2.06 (1.35-3.15) <0.01*
Bone/other localization 37 (25.8) 3.91/10.78 2.44 (1.64-3.64) <0.01*

Bold values are statistically significant at p <0.05

LN med. lymph node mediastinal

manifestation at diagnosis of M1 situation was not associ-
ated with significant higher survival (p =0.34).

Significant longer survival in patients with specific
therapy of metastases

Patient survival was analyzed with attention given on dis-

tant metastases and the treatment thereof. The median sur-
vival of patients with single organ metastases (67.8%) was
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Fig.1 Selected Kaplan—-Meier curves of survival of significant
patient characteristics are shown. Karnofsky performance index lower
than 70, metachronous M1 situation, primary in oral cavity, no his-

significantly higher compared with patients with metas-
tases in several organs (p <0.01; Table 2; Fig. 2a). The
hazard ratio for patients with a single organ metastasis
was significantly lower (0.38). Patients who had a singular
metastasis (38/143) had a significantly prolonged median
survival (p <0.01; Fig. 2b), as did patients with oligo-
metastases (p <0.01, Fig. 2¢). Furthermore, 37 patients
received local therapy of their distant metastases (either
surgery, radio therapy, or combination) and had a signifi-
cant longer median survival with 23.97 months versus 7.07
months in patients with untreated but potentially treat-
able distant metastases (Fig. 2d). Hazard ratio for these
patients in the univariate analysis was 0.25, and thus sig-
nificantly lowered. In the group of the 37 patients who
received local metastatic therapy and the 10 patients with
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tory of alcohol consumption, occurrence of mediastinal, liver, and
bone metastases were negative prognostic factors within our data

potentially treatable metastatic sites, 16 patients had their
primary locally controlled (Table 4) while 31 patients had
no controlled local tumor. Median survival was 19.07 and
13.41 months, the difference was not statistically signifi-
cant (p=0.77).

To confirm the results, a Cox regression model was
performed. In this multivariate analysis, patients with a
metastasis who received metastases specific treatment had,
with 0.06, a significantly lower hazard ratio than untreated
patients. Patients with a primary in the oral cavity had a
significantly higher hazard ratio (p =0.03). Performance
status, age, alcohol consumption, presence of liver, bone
or mediastinal metastasis and M1 at diagnosis of primary
were not statistically significant in this model (Table 3).
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Tabl? 2 ‘In d,le deterr.nin.ation of Number of Median survival HR (95% CI) p value
rr.ledlan .survwal beginning at patients (%) (months)
diagnosis of the metastases, the
presence of singular metastases, Manifestation
the infestation of only one organ 5 1 ooy 97 (67.8) 1131 0.38 (0.26-0.55) <0.01%
and oligo metastases were found )
to be positive. Furthermore, Multiple organs 46 (32.2) 345
patients with metastasis who Spreading
received local therapy (either Singular metastasis 38 (26.6) 19.01 0.49 (0.32-0.74) <0.01*
surgery and/or radio therapy) Multiple metastases 105 (73.4) 572
had a significant longer median _
survival versus patients with Spreading
potentially treatable distant Oligo metastases 47 (32.9) 19.07 0.40 (0.27-0.60) <0.01*
metastasis and a KI>60 Multiple metastases 96 (67.1) 4.96
without metastases specific . .
Specific therapy to oligo
therapy .
metastasis
Yes 37 (78.7) 23.97 0.25 (0.11-0.57) <0.01*
No 10 (21.3) 7.07
Type of therapy
Surgery 21 (43.2) 20.29 0.88 (0.41-1.87) 0.73
Radiation 16 (56.9) 25.71
Local control
Yes 16 19.07 1.11 (0.56-2.18) 0.77
No 31 13.41

Bold values are statistically significant at p <0.05
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Fig.2 By investigation of the patient’s survival as a function of the
metastasis and its treatment, we found, that metastases in only one
organ, singular metastasis, oligo-metastases and the specific therapy

0 12 24 36 48 60 72 84 96 108 120

Months

of the metastases are positive predictors. There was no significant dif-
ference between specific treatment of distant metastasis with surgery

or radiotherapy

@ Springer



1244

European Archives of Oto-Rhino-Laryngology (2018) 275:1239-1247

Table3 By Cox regression model, we found that patients with a
singular metastasis who received metastases specific treatment had
with 0.06 a significantly lower hazard ratio than untreated patients.
Patients with primary in oral cavity had a significant higher hazard
ratio

Factor HR (95% CI) p value

Specific therapy to treatable metas- 0.06 (0.01-0.30) <0.01*
tases

Alcohol 0.89 (0.01-8.51) 0.92

Karnofsky index > 70 0.22 (0.01-3.40) 0.28

Age<70 2.01(0.23-17.76)  0.53

0.86 (0.26-2.87) 0.81
25.73 (0.34-473.0)  0.03
2.26(0.29-17.29) 043
1.26 (0.26-6.01) 0.77
1.79 (0.61-5.25) 0.29

M1 at diagnosis of primary
Primary in oral cavity
Mediastinal metastasis
Liver metastasis

Bone metastasis

Bold values are statistically significant at p <0.05

Radiotherapy and surgery as an equivalent
treatment option

Next, we examined the different specific therapies of distant
metastases. Clinical characteristics of patients are depicted
in Table 4. We found that of the 37 patients receiving local
therapy, 21 had surgery in part combined with radiother-
apy, while 16 underwent radiotherapy. Patients receiving
radiotherapy had a higher median survival (25.71 versus
20.29 months, Fig. 2e) which was not statistically signifi-
cant (p =0.73). One patient receiving pulmonary metastatic
resection died postoperatively.

Discussion

Currently, HNSCC patients with a single metastasis, oligo-
metastases or a multi-organ spread disease are categorized as
M1 and usually treated with palliative chemotherapy or best
supportive care. Some patients also receive specific ther-
apy such as surgery or radiotherapy of distant metastases.
Unfortunately, clear guidelines are lacking on which distant
metastases should be treated with radiotherapy, surgery, or
systemic chemotherapy. The current NCCN guideline only
states that specific therapy of metastases is an option in
patients with an M1 situation at initial presentation with
limited metastases and a performance scale of 0-1 [5]. Fur-
thermore, it is stated that in patients with recurrent or persis-
tent disease with distant metastases, palliative radiotherapy
can be considered [5]. In this study, we, therefore, retrospec-
tively analyzed 143 HNSCC patients with M1 situations for
prognostic factors and assessed which patients benefit from
a specific surgical or radiation therapy of distant metastases.
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One limitation of our study is that the diagnosis of distant
metastasis was only histologically proven in the patients that
had their metastases surgically removed (21 of 143 patients).
The remaining patients had their metastatic disease diag-
nosed by imaging. Metastatic disease was seen on imaging
and discussed in our interdisciplinary tumor board. For lung
tumors, a secondary tumor instead of metastatic disease can,
therefore, not be ruled out in certain cases. Further limitation
is given by the number of patients included in this study and
the retrospective nature of the analysis.

Poor clinical performance, for example, measured by the
Karnofsky score, has been reported as a negative prognostic
factor in most tumor entities including head and neck cancer
[14]. In addition, in our cohort, patients with a Karnofsky
performance status scale over 60 had a three times higher
median survival. Baatenenburg de Jong et al. report T and
N status as a significant prognostic factor in overall survival
in their study of 1396 head and neck cancer patients [15].
Although there was a trend in our analysis (Table 1), higher
T and N classification were not significant for median sur-
vival in our study. This is most likely due to the relatively
small number of patients included. The presence of liver
metastases has been discussed to be associated with worse
prognosis in different tumor entities such as nasopharyngeal
cancer [16, 17]. In our analysis, patients with liver metas-
tases also had a significant lower median survival. Bone
metastases have been demonstrated to be a negative prognos-
tic factor in tumors of different origins [18]. In accordance,
we show, that patients with bone metastases had a 6 months’
shorter median overall survival when compared to the rest
of the cohort. Furthermore, patients with mediastinal lymph
nodes had also a significant shorter median survival.

In addition, in our cohort, patients with metastases in
multiple organs had a significant worse outcome. Median
survival in patients with only one metastatic site was
with 11.31 months more than three times longer than in
patients, where metastases had spread to multiple organs
(3.45 months). In the univariate analysis, hazard ratio for
patients with singular metastatic organ was 0.38, and thus,
risk to die was 62% lower in the observation period com-
pared to patients with metastases in multiple organs. Simi-
lar results can be found in the literature. For example, Han
and colleagues report the number of metastatic sites as a
prognostic factor in renal cell carcinoma. Patients with mul-
tiple organ metastases had a median survival of 11 months,
while patients with only bone or lung metastases had both a
median survival of 31 months [19].

Our data show a benefit of specifically treating patients
with metastasis. Patients with metastases when either
treated by radiation therapy and/or surgical resection had
a significant more than three times higher median sur-
vival (23.97 months) than patients with potentially spe-
cifically treatable distant metastases that did not receive
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Table 4 Clinical characteristics of patients with treated metastases and control group with potentially treatable distant metastases

Age KPSS Local tumor con- Time to M1 situa- Localization of distant met. #of Specific therapy of distant met. OS in months
trol/M1 initially tion in months distant
met.

579 170 Local control 6 Spine 1 Spinal metastasectomy + adj. radia- 5

tion
80.9 170 Tumor locally 12 Femur and lung 2 Metastasectomy femur + adj. radia- 6

tion
49.5 100 Tumor locally 13 Lung 1 Partial lung resection + adj. radiation 19
53.3 100 M1 at diagnosis 0 Spine 1 Spinal metastasectomy + adj. radia- 22

tion
68.6 80 M1 at diagnosis 0 Lung 2 Partial lung resection + adj. radiation 45
57.5 100 Local control 11 Trigeminal cave 1 Metastasectomy + adj. radiation 51
742 100 Local control 14 Lung 4 Partial lung resection 4
60.9 90 Local control 32 Lung 1 Partial lung resection 4
552 100 Local control 23 Lung 1 Partial lung resection 5
63.4 100 Local control 22 Axilla 8 Axillary metastasectomy 8
569 n.a. Local control 19 Lung 3 Partial lung resection 11
43.2 100 Local control 47 Lung 1 Partial lung resection 19
43.1 100 Local control 48 Lung 1 Partial lung resection 19
65.0 100 M1 at diagnosis 0 Liver 1 Liver metastasectomy 20
56.6 100 Local control 12 Lung 1 Partial lung resection 26
52.0 100 Tumor locally 7 Lung 1 Partial lung resection 29
55.1 100 Local control 12 Lung 1 Partial lung resection 38
67.0 90 M1 at diagnosis 0 Lung 1 Partial lung resection 47
433 100 Local control 49 Multiple liver and lung, left adrenal >5 Liver and abdominal metastasectomy 52
60.6 80 M1 at diagnosis 0 Lung 1 Partial lung resection 53
46.6 n.a. M1 at diagnosis 0 Mediastinal 3 Mediastinal metastasectomy 61
50.6 70 Local control 11 Rib, mediastinal, lung, lower abdo- >5 Radiation of rib 2

men

59.8 100 Tumor locally 38 lung, spine, os ilium, rib, liver 5 Radiation of lung and spine 3
564 90 Tumor locally 7 Lung 1 Radiotherapy 8
74.8 90 M1 at diagnosis 0 Manubrium 1 Radiotherapy 10
63.5 80 M1 at diagnosis 0 Lung 1 Radiotherapy 11
743 n.a Local control 15 Spine 1 Radiotherapy 24
68.8 100 M1 at diagnosis 0 Mediastinal lymph node 1 Radiotherapy 26
74.1 80 Local control 12 Lung 1 Radiotherapy 30
68.0 70 Tumor locally 23 Lung 1 Radiotherapy 31
61.0 70 M1 at diagnosis 0 Lung 1 Radiotherapy 33
56.3 80 M1 at diagnosis 0 Spine 1 Radiotherapy 33
53.7 100 M1 at diagnosis 0 lung 1 Radiotherapy 36
58.4 100 Local control 13 Lung 1 Radiotherapy 38
66.7 80 Local control 10 Liver 2 Radiotherapy 63
55.8 80 M1 at diagnosis 0 Lung 1 Radiotherapy 125
67.4 90 Local control 20 Liver 2 Radiotherapy 13
67.0 70 Tumor locally 4 Liver 1 No specific therapy 1
41.6 90 Tumor locally 20 Lung 1 No specific therapy 6
50.5 100 Local control 12 Lung 1 No specific therapy 6
69.6 90 Tumor locally 5 Lung 1 No specific therapy 7
55.8 80 M1 at diagnosis 0 Lung 1 No specific therapy 7
47.1 90 M1 at diagnosis 0 Lung 1 No specific therapy 8
76.7 80 Tumor locally 19 Lung 1 No specific therapy 9
61.7 70 Tumor locally 3 Lung 1 No specific therapy 10
69.6 90 Local control 14 Lung 1 No specific therapy 15
65.1 90 Tumor locally 4 Lung 1 No specific therapy 25

Age in years at M1 diagnosis

Met metastases, ctx chemotherapy, KPSS Karnofsky performance status scale
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local therapy of their metastases (7.07 months). This is
in accordance with findings in the literature. Nakajima
et al. demonstrate a disease free survival of 24 months
in a cohort of 58 patients with head and neck cancer who
had their lung metastases surgically removed [20]. Yot-
sukura show a median 37 months disease free survival
after lung metastasectomy in a total of 34 patients includ-
ing 19 patients with squamous cell carcinoma, 10 patients
with adenoid cystic carcinoma and five with other diseases
[21]. According to the hazard ratio, risk of death in the
observation period was significantly reduced by 75% in
the patients group with specifically treated metastases. In
the control group (ten patients) only patients with a Kar-
nofsky index higher than 60 were included. Specifically
treated patients had a higher rate of local tumor control
and metachronous distant metastases which could also
explain part of the higher median survival in this group.
However, a better control group could only be created in a
prospective randomized trial which is ethically not feasi-
ble. In the multivariate cox regression, the specific therapy
of distant metastases and primary in oral cavity were only
significant factors. Specific therapy of the metastases was
associated with a 94% reduced risk (hazard ratio 0.06).
Primary in oral cavity was associated with a high hazard
ratio (25.7). This should be interpreted with caution and
could be overstated because of the limited sample size.
Karnofsky scale was not significant in this model. This
could be due to the small subgroup of only 47 patients.

We did not measure a statistically significant difference in
median survival between surgery or with radiation therapy
treated patients. Among the limited data in the literature
Hiroshi and colleagues show that SBRT is comparable
to surgery in stage I non-small cell lung carcinoma [22].
Unfortunately, in our cohort one of 21 surgically treated
patients died after resection of lung metastases. In view of
the periprocedural morbidity and mortality, radiotherapy
might be more appropriate in the palliative setting.

Despite lack of sufficient prospective studies, metasta-
sectomy or stereotactic ablative radiotherapy of one to a few
liver metastases is recommended in selected patients with
a good liver function according to international guidelines
for colon carcinoma [10, 23]. These recommendations are
based on the analysis of the outcome of metastasectomized
patients exceeding those outcomes normally associated
with metastatic colorectal cancer [24]. While randomized
prospective studies are probably ethically infeasible [25],
there are also only a few studies retrospectively comparing
outcomes of locally treated and untreated metastases in other
cancer entities. For example, Toshiki et al. retrospectively
compared 22 patients receiving resection of liver metastases
together with surgery of their primary gastric cancer versus
25 patients only receiving surgery of their primary and found
a significant longer survival of the first group [26].
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Conclusion

In conclusion, while treatment of one or a few distant
metastases is recommended in other cancer entities like
colon carcinoma in selected patients, treatment of metas-
tases in HNSCC is not clearly defined. Although validity
is limited by retrospective analysis, our study demonstrates
a significant survival benefit for HNSCC patients who
received specific treatment of their metastasis regardless
of the origin. These data should be confirmed in a large
multicenter prospective analysis to increase the data qual-
ity. However, based on the results randomization seems
ethically infeasible.
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