
Abstract. Background/Aim: There are limited data regarding
survival, failure patterns, and factors associated with disease
recurrence in patients with cutaneous squamous cell cancer
of the head and neck (cSCC-HN) with nodal metastases.
Patients and Methods: A retrospective analysis of patients with
cSCC-HN metastatic to cervical and/or parotid lymph nodes
treated with surgery and post-operative radiation therapy was
performed. Results: This study included 76 patients (57
immunocompetent and 18 immunosuppressed) with a median
follow-up of 18 months. Overall survival, disease-free survival
(DFS), and disease recurrence (DR) at 2 years was 60%,
49%, and 40%, respectively. Immunosuppressed patients had
significantly lower 2-year DFS (28% vs. 55%; p=0.003) and
higher DR (61% vs. 34%; p=0.04) compared to
immunocompetent patients. Analysis of immunocompetent
patients demonstrated extracapsular extension (ECE) as the
only factor associated with DR (p<0.0001). Conclusion:
Patients with nodal metastases from cSCC-HN have
suboptimal outcomes. ECE and immunosuppression were
significantly associated with DR.

Cutaneous squamous cell carcinoma (cSCC) is the second most
common skin cancer, with an estimated annual incidence of
700,000 cases in the United States (1). The majority of cSCC
tends to carry a favorable prognosis with high rates of local
control and rates of distant metastasis as low as 2-3% (2).
Overall, 5-20% of patients present with nodal metastases from
cSCC (3). While uncommon, the presence of nodal metastasis

is associated with higher rates of locoregional recurrence (14-
20%) and distant recurrence (10-25%) (4). The Brigham &
Women’s Hospital Staging System has identified primary
tumor characteristics associated with worse outcomes,
including tumor diameter ≥2 cm, poorly differentiated
histology, depth of tumor invasion beyond fat, and perineural
invasion ≥0.1 mm, in addition to other high risk features
identified in the literature including, immunosuppressed status,
head and neck location, and recurrent tumor (5-8). The
American Joint Committee on Cancer (AJCC) 8th edition
Staging system includes the number of involved lymph nodes
and the size of lymph node metastasis as prognostic factors (9). 

New staging systems have introduced increased granularity
and stratification of primary tumor characteristics; however,
the literature on characteristics and outcomes of nodal spread
is limited. The current nodal staging system is borrowed from
mucosal head and neck squamous carcinoma as there is a
paucity of published data on how patients with cSCC with
nodal involvement behave. Also, non-melanomatous skin
cancers are not captured in national databases like the
Surveillance Epidemiology and End Results (SEER) and
National Cancer Data Base (NCDB). This study sought to
identify factors associated with disease recurrence and report
failure patterns and survival outcomes in patients with nodal
metastases from cutaneous squamous cell cancer of the head
and neck (cSCC-HN) treated with surgery and post-operative
radiotherapy (RT). 

Patients and Methods

This institutional review board-approved retrospective study included
patients with cSCC-HN with metastasis to cervical and/or parotid
lymph nodes, treated with surgery and post-operative RT between
2002 and 2017. Patients with TX-T4 primary tumors, primary or
recurrent disease and any immune status were included.
Immunosuppression was defined as treatment with any
immunosuppressive agent for greater than 6 months, or 2 months in
the case of cyclophosphamide, or patients with a diagnosis of chronic
lymphocytic leukemia. Patients with distant or in-transit metastasis
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only and those treated with palliative RT doses were excluded. All
patients received surgical resection by Mohs Micrographic surgery or
wide local excision, and lymph node dissection with a parotidectomy
as clinically indicated. All patients received post-operative RT to the
tumor bed, lymph node bed, or both. Often, more extensive elective
nodal regions were treated as well if considered to be at significant
clinical risk. A small portion of the patients received concurrent
chemotherapy at the discretion of the treating oncologist based on
performance status and disease severity.

All patients were followed-up with post-operative treatment
imaging with computed tomography or positron emission
tomography 3 months after RT. Locoregional recurrence was defined
as recurrence at the primary site, margin of primary site, or regional
lymph nodes. Distant recurrence was defined as recurrence at distant
lymph nodes or other organs. Disease-free survival was calculated
from the date of diagnosis to the date of recurrence, date of death,
or last oncologic follow up. Overall survival was calculated from the
date of diagnosis to the date of death or last date known alive.
Baseline characteristics were compared using Fischer’s exact test for
categorical variables and Mann–Whitney test for continuous
variables. Kaplan–Meier method was used to calculate overall
survival (OS) and disease-free survival (DFS) and cumulative
incidence curves were generated for any disease recurrence (DR=any
local, regional or distant failure). Univariate and multivariate
analyses were performed using Cox proportional hazards regression
to identify variables associated with DR. A p-value ≤0.05 was
considered statistically significant. R software was used for statistical
analysis and the CMPRSK package in the R statistic software was
used to calculate cumulative incidence of recurrence.

Results
Of the 76 patients included in this study, 57 (75%) were
immunocompetent, median age was 72 and median follow-up
was 18 months (range=1-203 months). The most common T
stage was T0/X (70%) and most common N stage was N2b
(59%). Overall, 45% of patients had poorly differentiated
tumors, 42% had perineural invasion, 29% had lympho-vascular
space invasion. Extracapsular extension (ECE) was present in
82% and was similar in the immunocompetent and
immunosuppressed cohorts. All patients received surgical
resection and adjuvant radiotherapy (median dose 60 Gy), while
14.5% received concurrent cisplatin or cetuximab (Table I).

Locoregional failure occurred in 18 patients (24%) and
distant failure occurred in 14 (18%). Estimated two-year OS
(Figure 1), DFS and disease recurrence rates (DR) were 60%,
49% and 40%, respectively (Figure 2). Immunosuppressed
patients had significantly lower two-year DFS (28% vs. 55%;
p=0.003) (Figure 3) and higher DR (61% vs. 34%; p=0.04)
compared to immunocompetent patients (Figure 4).

Univariate analysis showed that immunosuppressed status
(hazard ratio [HR] 2.52; p=0.034) and use of chemotherapy
(HR=2.825; p=0.005) were the only variables significantly
associated with DR. On multivariate analysis,
immunosuppression (HR=2.2; p=0.05) and the use of
chemotherapy (HR=2.7; p=0.02) remained significant (Table
II). In a separate analysis including only immunocompetent

patients (N=57), the presence of ECE was most strongly
associated with increased DR (p<0.0001) in addition to the
use of chemotherapy (HR=5.16; p=0003) (Table III). No
immunocompetent patient failed in the absence of ECE.

Discussion

The literature characterizing nodal prognostic factors for
cSCC-HN is limited. While Karia et al. analyzed 1,818 cases
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Table I. Patient, tumor, and treatment characteristics (N=76).

Variable                                                             No. of patients (%)

Male/Female                                                           68/8 (90/10)
Caucasian/Other                                                      73/3 (96/4)
Immunosuppressed
   Yes                                                                           57 (75)
   No                                                                            19 (25)
Tumor stage
   T1                                                                               1 (1)
   T2                                                                            13 (17)
   T4                                                                             9 (12)
   T0/X                                                                        53 (70)
Nodal stage
   N1                                                                            21 (28)
   N2a                                                                           8 (11)
   N2b                                                                          45 (59)
   N3                                                                              2 (3)
Cell differentiation
   Well                                                                           6 (8)
   Moderate                                                                 33 (43)
   Poor                                                                         34 (45)
   Unknown                                                                   3 (4)
Margin status
   Negative                                                                  39 (51)
   Positive                                                                    10 (13)
   Unknown                                                                   2 (3)
   N/A                                                                          25 (33)
Perineural invasion
   Negative                                                                  39 (51)
   Positive                                                                    32 (42)
   Unknown                                                                   5 (7)
LVSI
   No                                                                            48 (63)
   Yes                                                                           22 (29)
   Unknown                                                                   6 (8)
ECE
   No                                                                            12 (16)
   Yes                                                                           62 (82)
   Unknown                                                                   2 (3)
Use of chemotherapy
   No                                                                            65 (86)
   Yes                                                                           11 (15)
Radiation type
   Electrons                                                                    4 (5)
   IMRT                                                                       47 (62)
   Type unknown                                                        25 (33)



of cSCC and identified prognostic features of primary tumors
to develop an improved staging system, their analysis did not
evaluate nodal characteristics, nor did it include
immunosuppressed status (6). We retrospectively analyzed

76 patients with cSCC-HN metastatic to regional lymph
nodes for risk factors of poor outcomes. We found that an
immunosuppressed status was most strongly associated with
inferior disease outcomes whereas in immunocompetent
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Figure 1. Overall survival of 76 patients with node-positive skin cancer.

Figure 2. Disease recurrence in 76 patients with node-positive skin cancer.



patients, ECE was the major driver of disease recurrence.
While the use of chemotherapy was also associated with
inferior outcomes, this was attributable to our institutional
selection bias in which the patients at the highest risk of
recurrence were offered systemic therapy. 

Patients who are chronically immunosuppressed have a
higher incidence of cSCC than the general population and
have significantly higher disease recurrence; cSCC is a
significant contributor to mortality in these patients reaching
up to 5-10% (7). Other studies have demonstrated that
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Figure 3. Disease-free survival, which was statistically different according to immune status.

Figure 4. Disease recurrence rates, which were statistically different according to immune status.



immunosuppression is a significant predictor of poor outcome
in cSCC specifically with nodal involvement (10-12). Our
results are consistent with previous findings, demonstrating
that immunosuppression is a significant risk factor that
portends poor prognosis in cSCC. For immunosuppressed
patients with nodal spread, who carry a very poor prognosis,
clinical trials are urgently needed to help identify
intensification strategies that can improve outcomes. The most
exciting candidate therapies of this disease are checkpoint
inhibitors, specifically those that target the programmed death
receptor pathway. A recent phase II study of REGN-2810
(NCT 02760498) found a 46% response rate in patients with
metastatic cSCC, many of which were durable. This is the
most active compound studied to date and incorporating
immunotherapy into the up-front management of these high-
risk patients is an attractive clinical question. At Cleveland
Clinic, a phase II study of post-operative RT plus concurrent
and adjuvant pembrolizumab is being performed for patients
with high-risk cSCC-HN. Patients with nodal disease are
eligible and the study is open to both immunocompetent
patients as well as patients immunosuppressed due to CLL.
Patients with iatrogenic immunosuppression for transplants or
rheumatic disease are excluded due to the risk of
immunotherapy inducing rejection organ and/or exacerbation
of their underlying medical condition (NCT 03057613).

Our finding that ECE was highly prognostic in this
population is consistent with several other studies (4, 11, 13,
14). In their proposed revision of the clinical nodal staging
of cSCC, Forest et al. found ECE to be a significant

predictor of survival on univariate analysis, but it did not
remain predictive on multivariate analysis (15). Since ECE
is positively correlated with lymph node size, studies that
concurrently assess both variables may not find ECE to be a
statistically significant risk factor (15). A recent randomized
trial investigating the addition of chemotherapy to post-
operative radiation in immunocompetent patients with high
risk cutaneous SCC found that ECE and lymph nodes larger
than 2 cm, conferred a substantially higher risk of inferior
DFS (personal communication, Sandro Porccedu MD).
While additional work is needed to help clarify whether the
degree of ECE matters and whether the number of involved
nodes and location of nodes (parotid vs. cervical) can help
further to risk stratify patients, we do know that ECE is
clearly a driving factor in this disease.

As this study was limited to patients who had nodal
involvement almost exclusively as recurrent disease, primary
tumor characteristics that are often highly prognostic,
including PNI, and poorly differentiated tumors, failed to
correlate with outcomes (8). Although primary tumor
characteristics are generally highly prognostic in localized
disease, they may very well be superseded by nodal factors
once nodal disease is present (11). The present analysis did
not include some nodal characteristics that have been shown
to be significant in other studies, such as size of the largest
involved lymph node, number of involved lymph nodes, and
total lymph node involved ratio, due to insufficient data in
older pathology reports (15-17). The best data on outcomes
in this disease that was published by the Brigham and
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Table II. UVA and MVA for variables associated with risk of disease recurrence (N=76).

                                                                                                                  Univariate analysis                                                   Multivariate analysis

Prognostic Factor                                                                    HR (95%CI)                         p-Value                         HR (95%CI)                         p-Value
                                                                                                                                                                                                                                         
Immunosuppressed: Yes vs. no                                          2.252 (1.06-4.76)                      0.0344                      2.193 (1.00-4.81)                      0.0498
Chemotherapy: Yes vs. no                                                  2.825 (1.37-5.81)                      0.0047                      2.681 (1.18-6.10)                      0.0187
Cell differentiation: Poor vs. well/moderate                      1.601 (0.78-3.29)                      0.1991                                                                              
ECE: Yes vs. no                                                                   5.650 (0.70-45.46)                    0.1035                                                                              
PNI: Yes vs. no                                                                    1.230 (0.60-2.52)                      0.5713                                                                              
Tumor classification: T4 vs. Tx-T2                                   1.592 (0.54-4.68)                      0.3978                                                                              
Node classification: N2b-N3 vs. N1-N2a                          1.692 (0.76-3.79)                      0.2

Table III. Univariate analysis for disease recurrence in immunocompetent patients only (N=57).

Prognostic Factor                                                                                               HR (95%CI)                                                          p-Value

Cell Differentiation: Poor vs. well/moderate                                               1.824 (0.74-4.50)                                                      0.1918
PNI: Yes vs. no                                                                                              1.462 (0.60-3.60)                                                      0.4069
Node classification: N2b-N3 vs. N1-N2a                                                     2.584 (0.87-7.75)                                                      0.0885
Chemotherapy: Yes vs. no                                                                            5.155 (2.13-12.50)                                                     0.0003



Women’s Hospital group, looked only at primary tumor
characteristics, which were incorporated into the T staging
of AJCC 8th edition (6). Future staging studies that can
investigate the interactions of T and N factors and their
impact on outcome are needed to help devise more holistic
prognostic classification schemes.

As a retrospective review of a moderate sized cohort, this
study is limited by selection bias and limited power to
conclusively answer our hypothesis. Also, patients treated in
the earlier era of this study had sparse pathologic reports and
recall bias, and missing data increased our uncertainty. By
limiting this study to a pure population of node-positive
cSCC-HN, we believe our findings reflect what we
encounter in clinical practice and lends support to the
hypothesis that patients with immunosuppression and/or
ECE have suboptimal outcomes. Clinical trials investigating
treatment intensification are warranted.

Conclusion

Patients with cutaneous squamous cell carcinoma metastatic
to the neck treated with surgery and post-operative
radiotherapy, especially those who are immunosuppressed
and those with extracapsular nodal extension, have a
relatively poor prognosis. Additional studies are needed to
incorporate nodal characteristics into prognostic systems and
clinical trials are needed to investigate intensification
strategies that can improve outcomes.
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