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Abstract

Objective: To investigate the prognostic factors to developing parotid and neck metastasis in locally advanced and relapsed
cutaneous squamous cell carcinoma (CSCC) of the head and neck region. Study Design: Retrospective cohort study. Setting:
Single-center study enrolling consecutive patients with advanced CSCC from 2009 to 2019. Subjects and Methods: Seventy-four
cases were identified. Study variables demographic data, clinical skin tumor stage, neck stage, parotid stage (P stage), surgical
treatment features, and parotid, regional, and distant metastases. Survival measures: overall survival (OS) and disease-specific
survival (DSS). Results: The study group included 72.9% men (median age, 67 years); 67.5% showed T2/T3 tumors, 90.5%
comorbidities, 20.2% immunosuppressed, with median follow-up: 35.8 months. The most frequent skin primary were auricular
and eyelid regions, 75% underwent primary resection with flap reconstruction. Parotid metastasis was present in 50%, 32.4%
showing parotid extracapsular spread, multivariate analysis found OR=37.6 of positive parotid metastasis evolve into positive
neck metastasis, p=0.001. Occult neck metastasis, neck metastasis, and neck extracapsular spread were observed in 13.5%,
51.3%, and 37.8%, respectively. Kaplan-Meier survival: Clinical T4 and T1, p=0.028, P1 stage: 30% and 5% survival at 5 and
10 years, P3 stage: 0%, p=0.016; OS and DSS showed negative survival for the parotid metastasis group, p=0.0283. Conclusion:
Our outcomes support a surgically aggressive approach for locally advanced and relapsed CSCC, with partial parotidectomy for
P0, total parotidectomy for P1-3, selective I-III neck dissection for all patients and adjuvant radiochemotherapy to appropriately
treat patients with advanced CSCC of the head and neck region.
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Introduction

Cutaneous squamous cell carcinoma (CSCC) is the second-most common neoplasia in humans after basal
cell carcinoma; about 1.2 million new cases of head and neck skin cancer are estimated in 2040, with 680,000
deaths.1 In Brazil, 173,930 new cases of non-melanoma skin cancer are estimated in 2020, with about 2,000
deaths2. Approximately 80% of CSCCs are located in the head and neck region and advanced CSCC have
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a mortality rate of 20%, although this value may have been underestimated due to the lack of precise data
in developing countries in South and Central America.

Advanced CSCC is defined as locally invasive in deep anatomic structures with or without presence of
regional or distant metastasis; nominated as locally advanced (laCSCC) and metastatic (mCSCC); classified
as T3/T4, stage III or IV, where no parotid and locally treatment standards are stablished; the relapsed
CSCC (reCSCC) is defined as multiple recurrences after successfully margins free resection6. The estimated
incidence was 8.000 cases of nodal metastasis and 3.000 deaths annually for both laCSCC and mCSCC whose
still are in a standardized area of unmet medical need7.

The recommendations of treatment are based on literature review and guidelines, generally, primary surgical
excision with safety margins and the appropriate lymph nodes chain dissection are necessary on the proven
positive regional metastasis or in the high risk patient, but still, debate exists in the clinically negative neck
and the extension of the parotidectomy 8 .

The incidence of parotid metastasis from CSCC is not common, occurring in 1% to 5% of all cases of
CSCC in the head and neck region and regional metastasis can occur up to five years after resection of the
primary 3-5. The high-risk clinical features for parotid and neck metastasis from CSCC include size (T);
depth; scalp, ear pavilion; immunosuppression; recurrence; poor differentiation and others 9-12. Recently
the immunosuppression induced by drug delivery to organ transplants patients, to those with autoimmune
diseases and other clinical comorbidities (diabetes mellitus), has been recognized as an important risk factor
for the development of CSCC, with growing incidence and mortality in the world 13,14.

Parotid metastasis from CSCC has an unfavorable prognosis, with lower survival, higher incidence of locore-
gional recurrence, high extracapsular spread and occult neck metastasis; however, there are few information
about the biological tumoral spread from parotid to neck nodes 5,11,15-17. There are some parotid and neck
staging systems, denominating it as positive (P+) or negative (P0); or the N1S3 classification, which does
not have consensus worldwide. At present, the most accepted system is the TNM system, although the pN
staging evaluation is directly affected by surgical technique, dissection amount, and the quality of pathologic
examination18-22.

To the present, no consensus exists regarding the parotid treatment and the indication and extent of neck
dissection in the reCSCC and laCSCC; the identification of the risk factors for parotid metastasis in reCSCC
and la CSCC can allow selecting the proper treatment approach for the parotid gland and to the neck
dissection.

Objective

The objective was to investigate the prognostic factors to developing parotid and neck metastasis in reCSCC
and laCSCC of the head and neck region and evaluate the treatment results.

Methods

This retrospective study with a cohort case-series design was conducted at a single center, public Teach-
ing Hospital with the same assistant surgeons and included referred consecutive patients with laCSCC and
reCSCC in the head and neck region with or without parotid or neck metastasis from 2009 to 2019. Insti-
tutional ethical review board approval was obtained before beginning this project and the patients provided
informed consent. The [removed for blind peer review] Ethics Committee approval number to this study was
0905/2015, CAAE: 48857315.6.0000.5505, in March 2016.

This study was conducted in accordance with the Preferred reporting of case series in surgery (PROCESS)
criteria following the PROCESS guidelines 23; the Guidelines for Cohort studies in Surgery by Agha et al. 24

and with the Standards for quality improvement reporting excellence guidelines (SQUIRE 2.0)25. The study
was in accordance with the declaration of Helsinki and has been registered under the WHO Universal Trial
Number (UTN) U1111-1249-0072 and the Brazilian Clinical Trials Registry (ReBeC) number RBR-36vxx7.
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Anatomopathological evaluation of tissue samples was according to university standards, all samples of
the primary skin tumors and surgical specimens were re-examined by two experienced pathologists and
reclassified according to the TNM 8ed. and WHO definition criteria11,20,26,27.

After confirmation of CSCC diagnosis, descriptions of patients and tissue samples were recorded, including
sex, age, comorbidities, date of diagnosis, mean duration of symptoms, surgical procedure, surgical compli-
cations, parotid status, neck lymph node status, clinical (cTNM) and pathological (pTNM) stages as defined
by the TNM 8ed.20, margin status (positive, negative, exiguous: [?] 5 mm 28), PNI, ALI, radiotherapy,
chemotherapy data, recurrence data, date and patient condition at last consultation. The parotid staging
adopted by our service, was done according to the P stages by O’Brien et al. 29: P1, metastatic SCC < 3
cm; P2, tumor 3-6 cm or multiple metastatic parotid nodes; P3: tumor > 6 cm, VII nerve palsy or skull
base invasion.

The inclusion criteria were as follows: non-melanoma skin cancer in the head and neck region, recurrence
status or advanced primary stage, referred to our multidisciplinary team in the head and neck cancer depart-
ment, CSCC histologic variants, with or without parotid or neck metastasis, subjected to surgical treatment
with curative intent for the skin primary tumor and/or the tumors in the parotid and/or in the neck, with
a minimum follow-up of six months.

The exclusion criteria were as follows: Merkell cell carcinoma, melanoma, patients lost to follow-up, incom-
plete clinical data, surgery performed at other institutions on their primary tumor or neck, distant metastasis
at first presentation, refusal to participate in the study, refusal to undergo surgical treatment, and surgery
not performed due to advanced clinical status.

Statistical analyses were conducted with the odds ratios to calculate the risk of exposed cases; a two-
proportion test to compare the proportions of two variables; the chi-squared test and T-student test with
a significance of p < 0.05 for comparing frequencies; logistic regression analyses with a significance of p <
0.05; and univariate and multivariate analysis and Kaplan-Meier survival curve analyses.

Results

Between 2009 and 2019, we identified a total of 91 patients with advanced cutaneous carcinoma, 11 patients
with basal cell carcinomas were excluded, 3 were lost to follow-up and 3 others refused surgical treatment.
The final group of 74 patients, all with laCSCC or reCSCC in the head and neck region, was designated as
the study group and divided according to parotid metastases status into positive parotid metastasis group
(PM) with 37 patients who was compared to the without parotid metastases (WPM) group with 37 patients.

Patients and Clinical Characteristics

The demographic, clinical, and surgical characteristics of the two groups are shown in Table 1 .

The study group included 72.9% men with a median age of 67 years (range, 23 to 103 years). The distribution
of primary clinical skin T stages was in Table 1 , T2 and T3 were more prevalent. The locations of these
were: auricular, 22.9%; scalp, 14.8%; frontal, 10.8%; eyelid, 22.9%; malar, 13.5%; and nose, 9.4%.

Comorbidities were observed in 90.5% of the patients; 20.2% immunosuppressed due to some kind of trans-
plant. The mean follow-up was 35.8 months.

Treatment

The primary advanced skin cancer surgery was total resection with flap reconstruction: 48.6%; exenteration:
13.5%; temporalectomy: 13.5%; rhinectomy: 5.4% (Table 1) . Histological differentiation was classified as
follows: well, 35.1%; moderate, 43.2%; and poor, 21.6%. The surgical margins were compromised in 29.7%
(Table 2) .

The overall incidence of neck metastasis was 32.4%: 51.4% in PM group and 13.5% in WPM group. Of
these, 22.9% showed positive neck extracapsular spread. The type of neck dissection was selective (45.9%),
modified radical (37.8%), or classic radical (8.1%) (Tables 1 and 2) .
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The overall incidence of parotid metastasis was 50.0%; partial parotidectomy was done as follows: PM:
43.2% and WPM: 29.7%, total parotidectomy: PM: 54.1% and WPM: 10.8%. The parotid P stage was
in PM group: P1 (54.1%), P2 (43.2%), P3 (2.7%); in WPM group: P1: 0%, P2 (2.7%), P3 (0%) (Table
2) . Overall parotid metastasis extracapsular spread was present in 32.4%, the PM group showed total
parotidectomy: 54.1%, positive ECE: 35.1%, compromised margins: 29.7%; and partial parotidectomy:
43,2%, positive ECE: 27.0%, compromised margins: 24.3%.

The N stage was N0 (60.8%), N1 (18.9%), N2 (20.2%). Of these, 22.9% of the patients presented with lymph
node extracapsular spread.

Adjuvant treatment was administered to 72.9%; 62.1% underwent external radiotherapy alone, none have
received braquitherapy; while 18.9% received chemoradiotherapy (Table 1) .

Outcomes

The overall recurrence rate (local and regional) was 22.9% and 10.8% for distant metastasis (Table 1) . In
the PM group, 51.4% of the patients also showed neck metastasis. The rate of neck occult nodal disease was
13.5% (5/37). Mortality rate related to the disease was 32.4%; the morbidity rate (alive with neoplasia) was
27.0%; and only 40.5% of the patients were alive without disease, thus, the survival rate was 67.6%.

The Table 3 shows the univariate analysis, demonstrating differences in relation to extracapsular spread
from neck, extracapsular spread from parotid, and compromised margins. In Table 4 , Logistic regression
multivariate analysis showed that parotid metastasis extracapsular spread was significantly associated with
evolution to positive neck metastasis (OR = 37.61) .

The survival curves showed no differences in comparisons based on the type of parotid surgery; histological
differentiation degree; recurrence of primary CSCC in a different location; or pathological final stage (I/II x
III/IV) in both groups.

Disease Survival

The specific survival curve for clinical T stage (Figure 1 ) showed significant differences in relation to clinical
T stage (T4 vs. T1 p = 0.028) .

The Kaplan–Meier OS curve showed a significantly worse prognosis (log-rank; p = 0.0283) in the PM group
(Figure 2) . The OS rates at 3 years, 5 years, and 10 years in the PM group were 58%, 46%, and 13%,
respectively, while those in the WPM group were 78%, 72%, and 72%, respectively.

Kaplan-Meier analysis of DSS on the P stage in the PM group showed significant differences: P1 and P2 at
3, 5, and 10 years were respectively 40%, 30%, and 5%; and 6%, 0%, and 0%. The values for P3 were 0% at
all corresponding periods of time (p = 0.016 ;Figure 3) .

Discussion

Synopsis of new findings

Our cohort study assessed 74 patients with laCSCC or reCSCC of head and neck region, with a median
follow-up of 35.8 months; 50% showed parotid and/or neck metastasis, much higher than the 20%-39% range
of literature, explained by health system failures and the continental size of country located in tropical area
18,30,31. The majority of the patients were men, median age of 67 y, explained by prolonged sun occupational
exposure.

In our cases, the prevalent location of the primary CSCC was the auricular and eyelid region, almost
67.5% were T2 and T3, some T1 reCSCC evolved with parotid metastasis, probably due immunosuppression
condition, contrary to some authors (Table 1 )30,32. In univariate and multivariate analysis, primary tumor
site, histopathological characteristics and margins did not affect the OS, attributed to retrospective data
bias33-35. Interestingly, our study found 90.5% of patients with comorbidities (20% immunosuppressed due

4
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transplant organ), having main role on developing progressively metastases from primary to parotid/neck
36-38.

In 75% of patients, the main surgery was total primary resection with reconstruction followed by exenteration
and temporalectomies, showing an aggressive presentation, similar to other developing countries35. Our data
did not find an association between the type of primary surgery and survival, unusual since such a correlation
is expected, however, there is comparable studies34,38,39.

The margins was compromised in 43.3% in the PM group and only 16.2% in the WPM group, expected in
advanced cases, with no impact on survival. Majority of PM group patients had clinical T3/T4 (86.4%)
tumors (most laCSCC) instead the WPM group (most reCSCC) showed T1/T2 (86.4%); this biological
behavior difference has impacted on survival (T1 x T4) curves, with clearly negative impact on the clinical
T stage survival, p = 0.028 (Figure 1) .

The parotid metastasis from CSCC has an unfavorable prognosis17,18,21,42. Our study reported a 50%
incidence of parotid metastasis in laCSCC and reCSCC, 32.4% showed parotid extracapsular spread, with
29.7% compromised margins, denoting a difficulty to achieve an adequate surgical treatment10,14,21,36,43-46;
otherwise, our isolated occult parotid metastasis rate was only 2.7%, meaning that probably is safe to observe
the clinically and radiologically negative parotid gland lymph node cases (Table 2 and Table3 ).

This is very controversial, although no difference was observed between types of parotid surgery, our overall
recurrence rate was 22.9%, the most frequent in parotid surgical bed (21.6%).

Our overall rate of occult neck metastasis was 13.5%; in PM group, 51.3% presented clinical neck metastasis,
and 37.8% of these, extracapsular spread; demonstrating the path of tumor behavior; once it has the positive
parotid gland metastasis, rapidly evolves to a positive neck metastasis; in fact, 64.8% of PM group has the
N1-N2 neck compared to the 13.5% N1-N2 necks in the WPM group (Table 2 ); notably, the risk of a
positive parotid metastasis evolving into positive neck metastasis was 37.6, with p=0.001 (Table 4 ).

Our OS curve (Figure 2 ) demonstrated negative survival for the PM group, with worst predictors
(p=0.0283). Once the parotid shows clinical positive metastasis (P1-3 stages) the disease-specific survival is
progressively and severely impacted (Figure 3) (p=0.016), findings similar to others 18,31,32,36,40,42,43,45-48.

Although 72.9% of our patients underwent to adjuvant radiochemotherapy, there have not impacted on
survival, maybe due the poor response of CSCC to chemoradiation (Table 4) 10,32,35,36,46, but the ra-
diochemotherapy is still the adjuvant treatment in multiple guidelines 12,21,31,32,36,49.

The Table 5 show the review of literature in 20 years regarding overall survival, and parotid and neck
metastasis in CSCC, including our data.

Clinical Applicability

The high levels of recurrence have guided us to adopt aggressive initial approach: Partial Parotidectomy to
P0 patients and Total Parotidectomy to P1-3 patients; once the survival was poor in the P1-P3 patients
and there is not a difference in recurrence and survival between types of parotidectomy; at same time we
lowering the facial nerve complications in P0 stages.

We also suggest the selective (I-III) neck dissection in all cases in order to achieve prolonged survival since
it is difficult to “wait and see” the neck.

Conclusion

Our study demonstrated, in laCSCC and reCSCC, 50% of patients with parotid metastasis with 32.4%
extracapsular parotid metastasis spread; 13.5% overall rate of neck occult metastasis, 51.3% clinical neck
metastasis with 37.8% neck extracapsular spread. The risk of positive parotid metastasis evolving into
positive neck metastasis was 37.6. The clinical skin T4 tumor and presence of parotid metastasis negatively
impacted patient survival; P1 stage resulted in 30% and 5% survival at 5 years and 10 years, respectively. Our
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outcomes support the surgically aggressive approach for laCSCC and reCSCC, with partial parotidectomy
for P0 and total parotidectomy for P1-3 stages and selective neck dissection I-III in all patients.
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