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Summary

Purpose: We sought to identify independent risk factors for 
positive sentinel lymph node biopsy (SLNB), local recurrence 
(LR), metastasis (M) and death caused by cutaneous squamous 
cell carcinoma (cSCC) (DCS) in high-risk cSCC patients. Moreo-
ver, we compared the Brigham and Women’s Hospital (BWH) 
system with the previous used in Greece (based on tumor size) 
and proposed a new classification system.

Methods: 1,524 cSCC patients were enrolled between Janu-
ary 2004 and December 2014, from two medical institu-
tions. Potential risk factors for SLNB  (local recurrence/LR, 
metastasis/M, death caused by SCC/DCS) were analyzed by 
univariate and multivariate Cox logistic regression models.  

Results: Of the included patients with a median follow-up 
of 60 months 107 developed local recurrence (7%) while 84 
developed metastases (5.5%). Among 36 patients undergoing 
sentinel lymph node biopsy (SLNB), 25% showed a positive 

SLNB with a false-negative result (11%). On multivariate 
analysis, key prognostic factors for LR were tumor diameter 
≥2 cm, poor differentiation, incomplete excision and perineural 
invasion and for M were high-risk tumor site, tumor diameter 
≥2 cm, poor differentiation, invasion beyond subcutaneous tis-
sue, incomplete excision, perineural invasion and recurrence. 
DCS seems to be affected by tumor diameter ≥ 2 cm, poor dif-
ferentiation, invasion beyond subcutaneous tissue, incomplete 
excision, perineural invasion and recurrence independently.

Conclusions: These suggest the determined role of tumor 
diameter of cSCCs. Harnessing knowledge and collecting the 
up-to-date data along the clinical journey of high-risk cSCC, 
the future looks bright (development of new clinical trials, ad-
juvant therapies and tumor staging with SLNB).

Key words: cutaneous squamous cell carcinoma, cSCC, high-
risk cSCC, prognosis, sentinel lymph node biopsy, staging criteria

Introduction

 Cutaneous squamous cell carcinoma (cSCC) 
originates from keratinizing cells of the epider-
mis or its appendages. According to existing 

data, the higher incidence is evident in USA with 
356/100.000 person-years and in Australia with 
400/100.000 person-years, while in Europe a much 
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lower incidence is registered (16/100.000 person-
years). In particular, the higher rates in Europe 
concern the southern European countries (Spain, 
Italy, and Portugal). Unfortunately, in Greece there 
is no official national registration of non-melanoma 
skin cancer cases [1,2].
 The majority of cSCCs is low-risk, with a 90% 
5-year survival rate after surgical excision. Low-
risk patients are unlikely to have local recurrence 
(10%) or lymph node metastasis (5%) [1,3]. Nev-
ertheless, there is a subgroup of cSCC with an 
increased risk of local recurrence (10-47.2%) and 
metastatic potential (15-38%) [4], which are char-
acterized as high-risk.
 In Greece, clinicians used to characterize cSCC 
unofficially as high-risk based on the tumor size 
(≥ 2 cm) and started in 2004 to perform sentinel 
lymph node biopsy (SLNB). The National Com-
prehensive Cancer Network (NCCN), the AJCC and 
the Brigham and Women’s Hospital tumor stage 
(BMW) suggest distinct criteria based on specific 
high-risk factors with no sufficient evidence on the 
improvement of prognosis of these patients [5].
 The primary endpoint of the present study of 
cSCC was designed to evaluate certain clinical-
pathological features of cSCCs with local recur-
rence, metastasis, sentinel lymph node (SLN) in-
volvement as well as overall survival (OS).
 The secondary endpoint was to compare an 
existing staging system (BWH) with the previous 
system used in Greece and a modified classifica-
tion system suggested by our team, which will be 
described thoroughly below.

Methods 

Study population

 This retrospective study included patients with 
histologically proven primary invasive cSCC, treated 
between January 1, 2004 and December 31, 2014 at 
two Greek tertiary care centers (Andreas Syggros Hos-
pital of Cutaneous and Venereal Diseases, School of 
Medicine, University of Athens and Alexandroupolis 
University Hospital, School of Medicine, Democritus 
University of Thrace).
 Patient medical and demographic data were col-
lected from databases of the departments of plastic 
surgery while the histopathologic results were ob-
tained from electronic medical files.
 This study was approved by the local Ethics com-
mittee and was conducted in accordance with the 
Guidelines for Good Clinical Practice (GCP) and in 
compliance with the Declaration of Helsinki. Data was 
anonymized prior to analysis with respect to data pro-
tection regulations. Our multidisciplinary team con-
sisted of dermatologists, plastic surgeons, radiologists, 
pathologists, oncologists, and primary care nurses.

 Exclusion criteria included the following: patients 
with non-cutaneous (C) SCC (mucosal, anogenital), in 
situ cSCC and recurrent (nonprimary) SCC. Further-
more, patients with missing clinical data concerning 
medical history or with poor follow-up (<1 visit) were 
not included. Patients with multiple invasive cSCCs 
were enrolled in the study, based on the timeline of 
their first lesion to achieve the longest follow-up. In 
cases with multiple simultaneously invasive cSCCs ap-
pearing, the most aggressive lesion was taken into ac-
count, based on the high-risk criteria of the pathologi-
cal report. These assumptions were obligatory because 
we wanted to assign one tumor per patient. Multiple 
cSCCs from each patient may function as biased data, 
especially in terms of demographic factors (age, gen-
der, immune status). So, if a patient had simultane-
ously both high- and low-stage tumors in their first 
visit, high-stage tumors were selected. These tumors 
are rarer and contribute more than low-risk to patient’s 
prognosis.
 Outcomes of interest, including local recurrence, 
metastasis, sentinel lymph node involvement and 
death related to cSCC, were recorded. Local recurrence 
was considered if the pathology report documented de-
velopment of invasive cSCC at the same site as primary 
tumor. Recurrence-free survival (RFS) was considered 
from the date of first excision until relapse. Metastasis 
was defined as pathologically confirmed cSCC occur-
ring in a draining nodal basin of the primary cSCC 
and/or distant organs or surrounding tissue, such as 
bone, with no other potential source. In many cases 
distant metastasis was determined radiologically (CT, 
MRI, PET Scan). Metastasis-free survival (MFS) was 
determined from the date of first excision until metas-
tasis. SLNB was used to detect micrometastases from 
high-risk cSCC in cases with clinically negative nodes. 
Death caused by cSCC (DCS) was defined as directly 
resulting from the disease or its direct complications. 
The baseline for follow-up documentation was defined 
as the operation date. OS represented the time between 
surgical treatment of the tumor and either death or last 
follow-up. Patients alive at the time of last follow-up 
were recorded as censored data in terms of survival 
analysis. Follow-up visits included clinical and lymph 
node ultrasound examinations every 3 months for the 
first 2 years, every 6 months for another 3 years and 
annually thereafter. When patients could not attend 
our institution, follow-up telephone appointments 
were used for follow-up [2,6].
 Additional patient’s demographic information in-
cluded age at diagnosis of the primary tumor, gender, 
history of radiation treatment, previous burns, or other 
scarring processes in the area of the tumor and the 
immunocompetency. Tumors were assigned to one of 
the following three anatomic regions: head and neck, 
trunk and extremities. Tumors developed in lips, ear 
and periauricular areas, soles, burn sites or actinic 
dermatitis areas were characterized as high-risk tu-
mor sites. Furthermore, histopathologic features of the 
primary tumor included: anatomic location, grade of 
differentiation (poor vs moderate/well), depth of inva-
sion, subtype of cSCC, perineural or lymphovascular 
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invasion, tumor thickness and complete tumor exci-
sion [7]. Breslow thickness was not included in most 
pathology reports. Instead, anatomical depth of inva-
sion was recorded (dermis, subcutaneous fat, muscle). 
Tumor diameter in many cases was obtained from the 
largest measurement of the gross excisional specimen. 
Finally, treatment of the metastatic tumor including 
radiotherapy, chemotherapy, or lymph node dissection, 
alone or combination of them, were also included.

Tumor staging

 BWH tumor staging system was assigned to all 
tumors of this study for better prognostic discrimina-
tion. In BWH staging, tumors are classified based on 
the presence of 4 risk factors: poor differentiation, a 
diameter of 2 cm or greater, perineural involvement 
and invasion beyond the subcutaneous fat. Tumors 
were high-risk if they were classified as BWH T2b or 
T3 and low risk if T1 or T2a. The latter have a report-
edly small risk of local risk, metastasis, and death [8]. 
Nowadays an alternative tumor staging inspired by 
NCCN and BWH guidelines is recommended by our 
team based on 2 or more risk factors for high-risk tu-
mor characterization. These factors comprise high-risk 
tumor location (ear, lip, inflammation site), size ≥ 2 cm, 
poor differentiation, invasion beyond subcutaneous fat, 
immune status, invasion or lymphovascular involve-
ment, cSCC subtype and incomplete excision.

Figure 1. Flowchart of patient inclusion. 

Variables Total (n=1.524)

Age (years), mean (SD) 74.86 (11.44)

Gender, n (%)  

Men 1038 (68.11)

Women 486 (31.89)

Period of visit, n (%)  

2004 - 2009 752 (49.34)

2010 - 2014 772 (50.66)

Tumor localization, n (%)  

Extremities 209 (13.71)

Head & Neck 1269 (83.27)

Trunk 46 (3.02)

Tumor site, n (%)  

High-risk 536 (35.17)

Low-risk 988 (64.83)

High-risk tumor site, n (%)  

Lip 390 (72.76)

Auricle / periauricular area 131 (24.44)

Sole 13 (2.43)

Chronic inflammation sites (burn/
actinic dermatitis)

2 (0.38)

Follow-up (months), mean (SD) 47.47 (21.11)

Local recurrence, n (%)  

No 1417 (92.98)

Yes 107 (7.02)

Relapse-free survival (months), median 
(25th-75th)

9 (4-34)

Number of relapses, n (%)  

0 1417 (92.98)

1 89 (5.84)

2 14 (0.92)

3 4 (0.26)

Overall metastasis, n (%)  

No 1440 (94.49)

Yes 84 (5.51)

Metastasis diagnosed at primary tumor 
excision, n (%)

 

No 1509 (99.02)

Yes 15 (0.98)

Type of metastasis I, n (%)  

Distant 7 (10.29)

Nodal 57 (83.82)

Distant and nodal 4 (5.88)

Type of metastasis II, n (%)  

Distant 4 (4.76)

Distant and surrounding tissue 3 (3.57)

Surrounding tissue 16 (19.05)

Nodal 55 (65.48)

Nodal and distant 4 (4.76)

Nodal and surrounding tissue 2 (2.38)
Continued on the next page

Table 1. Demographic and clinical characteristics of pa-
tients with cSCC for the period 2004-2014
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Statistics

 All data were collected via Microsoft Excel, and 
statistical analyses were performed using Stata version 
13.0 (StataCorp. 2013. Stata Statistical Software: Release 
13. College Station, TX: StataCorp LP). Descriptive analy-
sis assessed patients’ and cSCC histological characteris-
tics. Cox proportional hazards regression models were 
used to identify predictors of development of local recur-
rence, metastasis and death due to SCC. Local relapse-
free survival, metastasis-free survival, death caused by 
SSCC-survival and overall survival of low and high-risk 
patients based on BWH staging system were estimated 
by Kaplan-Meier method and log-rank test. Univariate 
and multivariate hazard ratios were calculated with 95% 
confidence intervals (95% CI). Variables included in the 
multivariate model were all those with p<0.25 in the 
univariate analyses as well as age and sex as potential 
confounders. We further explored which factors were 
associated with the presence of positive SLNB. Crude 
and adjusted odds ratios (OR) of positive SLNB along 
with 95% CI were obtained using logistic regression. All 
statistical tests were performed using a 2-sided 5% type 
I error rate.

Results

Patient characteristics

 The database involved 2,120 consecutive pa-
tients with primary invasive (non-in situ) cSCC. 
After medical record review, 105 patients were 
excluded because of insufficient history, tumor’s 
pathology report or non-existent follow-up, leav-
ing 2015 patients in the study. Of these patients, 
173 were ineligible because they presented with 
recurrent tumors and 65 were excluded due to ano-
genital SCC. So, from the rest of 1.777 patients, 253 
were also excluded because of their registration 
as duplicate entry due to multiple cSCCs (Figure 
1). The final pool of patients was 1.524 and the 
median (25th-75th) follow-up period was 60 (31-
60) months. The mean age (standard deviation) 

of patients at primary surgical excision was 74.9 
(11.4) years. There were 1.038 male and 486 female 
patients (Table 1). A total of 19 patients (1.25%) 
were immunosuppressed for a variety of reasons, 
including organ transplantation (n=9), autoim-
mune diseases under immunosuppressive drugs 
(n=5), chronic lymphocytic leukemia (n=4) and HIV 
immunosuppression (n=3) (Table 2).

Variables Total (n=1.524)

Metastasis-free survival (months), median 
(25th-75th) (n=69)

7 (4-12)

All-cause-death, n (%)  

No 1.435 (94.16)

Yes 89 (5.84)

Cause of death, n (%)  

cSCC 60 (67.42)

Other 29 (32.58)

All-cause-death survival (years), median 
(25th-75th)

1.97 (1.19-4.51)

Disease-specific survival (years), median 
(25th-75th)

1.91 (1.15-3.63)

Variables Total (n=1.524)

Immunosuppresion, n (%)

No 1505 (98.75)

Yes 19 (1.25)

Type of immunosuppresion, n (%)

HIV 3 (15.79)

Drug-induced 5 (26.32)

Leukemia 2 (10.53)

Transplantation 9 (47.37)

Max tumor diameter (cm), median (25th-75th) 1.80 (1.00-2.70)

Max tumor diameter, n (%)

High-risk (≥2 cm) 674 (44.23)

Low-risk (<2 cm) 850 (55.77)

Subtype of cSCC, n (%)

No 1.510 (99.08)

Yes 14 (0.92)

Invasion beyond subcutaneous tissue, n (%)

No 1.423 (93.37)

Yes 101 (6.63)

Tumor thickness, median (25th-75th) 0.50 (0.30-0.70)

Tumor thickness, n (%)

<0.6 cm 42 (61.76)

≥0.6 cm 26 (38.24)

Complete excision, n (%)

Yes 1.424 (93.44)

No 100 (6.56)

Ulceration, n (%)

No 583 (38.12)

Yes 943 (61.88)

Perineural invasion, n (%)

No 1.471 (96.52)

Yes 53 (3.48)

Lymphovascular invasion, n (%)

No 1.482 (97.24)

Yes 42 (2.76)

Associated inflammatory infiltrate, n (%)

No 1.427 (93.64)

Yes 97 (6.36)

Differentiation, n (%)

Poor 282 (18.50)

Moderate/well 1.242 (81.50)

Table 2. High-risk tumor or patient features, 2004-2014
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Lesion characteristics at presentation

 Of the 1,524 index-lesions documented, 1,269 
occurred in the head and neck, 209 in the extremi-
ties and 46 in the trunk. There were 536 high-risk 
cases of which 390 were distributed within the lip 
area (72.76%), 131 in the ear/periauricular area 
(24.44%), 13 in the sole (2.43%) and lastly, 2 in 
chronic inflammatory sites (0.38%) (Table 1). The 

median diameter of cSCCs at presentation was 1.80 
cm (1.00-2.70) and categorized in two groups (cut-
off 2 cm diameter): 674 cases (44.23%) were ≥ 2 
cm and 850 (55.77%) < 2 cm. Tumor thickness was 
available only for 68 tumors with a median 0.50 cm 
(0.30-0.70). Moreover, 101/1,524 cSCCs invaded be-
yond the subcutaneous tissue plane; 282 (18.50%) 
tumors were poorly differentiated while 1.242 
(81.50%) moderately/well. Of the 1.524 tumors, 53 
featured perineural involvement and 42 lympho-
vascular infiltration. Furthermore, 943 (61.88%) 
presented ulceration, 97 (6.36%) with mild to 
moderate chronic inflammatory cell infiltrate and 
14 (0.92%) were characterized by cSCC subtypes. 
In total, all the primary tumors were treated with 
surgical excision. 1.424 (93.44%) were excised 
completely and 100 (6.56%) had positive excision 
margins (Table 2).

Sentinel lymph node biopsy

 Thirty-six patients with tumors located in 
the abdomen, lip, upper arm, and knee under-

Variables Total (Ν=1,524)

Sentinel lymph node biopsy (SLNB), n (%)

No 1488 (97.64)

Yes 36 (2.36)

Result of SLNB, n (%)

Negative (-) 27 (75.00)

Positive (+) 9 (25.00)

Number of SLNs, median (25th-75th) 1 (1.00-1.00)

Max diameter of SLNs, median (25th-
75th)

2.20 (2.00-2.70)

Area of SLNB, n (%)

Axillary area 2 (5.56)

Cervical area 25 (69.44)

Inguinal area 9 (25.00)

Treatment of metastasis, n (%)

Conservative 27 (46.55)

Surgical 31 (53.45)

Treatment options of metastasis, n (%)

Radiotherapy 12 (20.69)

Complete lymph node dissection 12 (20.69)

Chemotherapy 2 (3.45)

Combination of treatments 32 (55.17)

Result of complete lymph node 
dissection (CLND), n (%)

Negative (-) 6 (23.08)

Positive (+) 20 (76.92)

Number of lymph nodes in CLND, 
median (25th-75th)

8 (6-14)

Max diameter of lymph nodes (LN) in 
CLND (cm), mean (SD)

1.45 (0.54)

Percentage of infiltrated LN in CLND, 
median (25th-75th)

41.43 (25.00 - 80.00)

Area of CLND, n (%)

Axillary area 3 (9.68)

Cervical area 24 (77.42)

Inguinal area 4 (12.90)

Number of parotidectomies, n (%)

Superficial 15 (88.24)

Preventive 2 (11.76)

Result of parotidectomies, n (%)

Negative (-) 6 (35.29)

Positive (+) 11 (64.71)

Table 3. Characteristics of management of patients with 
cSCC, 2004-2014

Variables Total (n=1,524)

Number of BWH factors, n (%)

0 712 (46.72)

1 580 (38.06)

2 172 (11.29)

3 47 (3.08)

4 13 (0.85)

BWH classification, n (%)

T1 712 (46.72)

T2a 580 (38.06)

T2b 219 (14.37)

T3 13 (0.85)

BWH classification (Low/High-risk), n (%)

Low-risk (< 2 factors) 1.292 (84.78)

High-risk (≥ 2 factors) 232 (15.22)

Our classification system, n (%)

0 244 (16.01)

1 504 (33.07)

2 492 (32.28)

3 195 (12.80)

4 68 (4.46)

5 17 (1.12)

6 3 (0.20)

7 1 (0.07)

Our new classification system, n (%)

Low-risk (< 2 factors) 748 (49.08)

High-risk (≥ 2 factors) 776 (50.92)

Table 4. Classification of patients according to staging 
systems, 2004 - 2014
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went SLNB. Nine out 36 patients (25%) had posi-
tive SLNB with median one excised lymph node 
and size 2.20 cm (Table 3). None of these patients 
was immunocompromised and none of these tu-
mors showed the following features: ulceration, 
inflammatory cell infiltration, lymphovascular in-
volvement and cSCC subtype. Univariate analysis 
revealed high-risk tumor location and tumor di-
ameter ≥ 2 cm as the only parameters significantly 
predicting a positive SLNB. Multivariate analysis 
that followed revealed that tumor diameter ≥2 cm 
was the only independent risk factor in our cohort 
for positive SLNB, with female sex reaching the 
limit of statistical significance (p=0.06) (Table 5). 

Local recurrence

 Confirmed recurrence data was available for 
107 patients (7.02%) after a median (25th-75th) pe-
riod of 9 months (4-34) (Table 1). The majority of 
patients experienced one relapse (5.84%) while the 
rate for a second or third relapse was low (<1%) (Ta-
ble 1). Univariate analysis identified a significantly 
increased risk of local recurrence in patients with 
tumor diameter ≥2 cm, poor differentiation, inva-
sion beyond the subcutaneous layer, incomplete 
excision, ulceration and perineural involvement. 
Multivariate analysis also identified tumor diame-
ter ≥ 2 cm, poor differentiation, incomplete excision 
and perineural invasion as significant independent 
risk factors for the development of local recurrence 
(Table 6). 

Overall metastasis

 Overall metastasis occurred in 84 patients 
(5.51%) after a median (25th-75th) period of 7 
months (4-12). Fifteen patients presented with me-
tastasis to surrounding tissue at their primary ex-
cision surgery and 69 developed postsurgical me-
tastasis. Out of the last group, 57 patients (83.82%) 

developed lymph node metastasis, 7 (10.29%) 
distant metastasis and 4 (5.88%) combination of 
regional lymph node and distant metastasis. The 
main distant metastatic site was the lung, followed 

 Variables Univariate analysis
Crude OR (95% CI)

Multivariate analysis
Adjusted OR (95% CI)

Age (years) 1.03 (0.97, 1.10) 0.98 (0.90, 1.06)

Gender (Women/Men) 10.00 (1.42, 70.30) 10.70 (0.76, 150.28)

Tumor site (High/Low-risk) 8.80 (1.62, 47.80)  

Max tumor diameter (≥2/< 2 cm) 11.64 (1.27, 106.72) 9.58 (0.88, 103.85)

Differentiation (poor/ moderate-well) 1.43 (0.28, 7.30)  

Invasion beyond subcutaneous tissue (Yes/ No) 1.00 (0.09, 11.03)  

Complete excision (No/ Yes) 1.56 (0.13, 19.60)  

Perineural invasion (Yes/ No) 1.64 (0.25, 10.95)  

OR: odds ratio; CI: confidence interval. *None of these 36 patients was immunosuppresed. Also, subtype of cSCC, ulceration, lymphovascular 
invasion and associated inflammatory infiltrate were not described in this group of patients.

Table 5. Univariate and multivariate logistic regression model for examining the possible factors of positive SLNB in 
36 patients* with cSCC, period 2004-2014

 Variables Odds Ratio (95% CI)

Positive SLNB  

Older classification (max tumor 
diameter: ≥2/ < 2 cm)

11.64 (1.27, 106.72)

BWH classification (High/Low-
risk)

2.8 (0.57, 13.83)

Our new classification (High/Low-
risk)

2.29 (0.24, 22.09)

Local recurrence  

Older classification (max tumor 
diameter: ≥2/< 2 cm)

2.55 (1.69, 3.85)

BWH classification (High/Low-
risk)

3.64 (2.39, 5.55)

Our new classification (High/Low-
risk)

3.07 (1.96, 4.81)

Metastasis  

Older classification (max tumor 
diameter: ≥2/< 2 cm)

4.67 (2.77, 7.87)

BWH classification (High/Low-
risk)

9.1 (5.75, 14.40)

Our new classification (High/Low-
risk)

7.78 (3.99, 15.18)

Death caused by cSCC  

Older classification (max tumor 
diameter: ≥2/< 2 cm)

4.37 (2.38, 8.03)

BWH classification (High/Low-
risk)

8.36 (4.91, 14.24)

Our new classification (High/Low-
risk)

6.64 (3.13, 14.08)

Table 6. Univariate logistic regression model for positive 
SLNB, local recurrence, metastasis and death caused by 
cSCC in 1,524 patients, 2004-2014
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by brain and then by the liver (Table 1). Of a total 58 
metastatic patients 31(53.45%) were treated with 
radical lymph node dissection (cervical 77.42%, 
inguinal 12.90% and axillary 9.68%) +/- parotidec-
tomy, with a median number of 8 infiltrated lymph 
nodes, and 27 conservatively treated (radiotherapy, 
chemotherapy or combination of both) (Table 3).
 Univariate analysis revealed increased risk for 
metastasis in tumors characterized with diameter 
≥2 cm, high-risk site, poor differentiation, invasion 
beyond subcutaneous tissue, incomplete excision, 
ulceration, perineural and lymphovascular involve-
ment and recurrence. Multivariate analysis also 
identified diameter ≥2 cm, high-risk tumor site, 
poor differentiation, invasion beyond subcutaneous 
tissue, incomplete excision and perineural invasion 

along with local recurrence as independent risk fac-
tors for the development of metastasis (Table 7).

Survival analysis

 During the follow-up period, 89 patients died 
(5.84% of the total study population); 60 patients 
(67.42%) had DCS after a median (25th-75th) period 
of months 1.91 (1.15-3.63) (Table 1). Of the patients 
with DCS, 41/60 (68.3%) had lymph node metasta-
ses, of which 9/60 had undergone SLNB. Three out 
of these 9 patients had negative SLNB while the 
rest were positive.
 Univariate analysis of risk factors contributing 
to DCS: tumor diameter ≥2 cm, poor differentiation, 
invasion beyond subcutaneous tissue, incomplete 
excision, perineural invasion, lymphovascular in-

 Recurrence Univariate analysis
Crude HR (95% CI)

Multivariate analysis
Adjusted HR (95% CI)

Age (years) 1.01 (0.99, 1.03) 1.00 (0.99, 1.02)

Sex (Female / Male) 1.03 (0.69, 1.54) 1.05 (0.70, 1.58)

Primary tumor site (High / Low-risk) 1.19 (0.80, 1.76)  

Immunosuppresion (Yes / No) 0.71 (0.10, 5.08)  

Max tumor diameter (≥ 2 cm/< 2 cm) 2.65 (1.77, 3.95) 2.17 (1.44, 3.27)

Differentiation (Poor/moderate-well) 0.40 (0.27, 0.61) 0.55 (0.36, 0.84)

Invasion beyond subcutaneous fat (Yes/No) 2.89 (1.69, 4.92)  

Complete excision (No/Yes) 3.74 (2.30, 6.09) 3.03 (1.85, 4.97)

Ulceration (Yes/No) 1.94 (1.25, 3.01)  

Perineural invasion (Yes/No) 6.44 (3.59, 11.50) 4.24 (2.32, 7.75)

Lymphovascular invasion (Yes/No) 1.51 (0.48, 4.76)  

Associated inflammatory infiltrate (Yes/No) 1.19 (0.58, 2.45)  
HR: hazard ratio; CI: confidence interval

Table 7. Univariate and multivariate Cox regression models for recurrence

Metastasis Univariate analysis
Crude HR (95% CI)

Multivariate analysis
Adjusted HR (95% CI)

Age (years) 1.01 (0.99, 1.03) 0.99 (0.97, 1.02)

Sex (Female / Male) 0.68 (0.39, 1.17) 0.74 (0.42, 1.31)

Primary tumor site (High/Low-risk) 1.95 (1.21, 3.12) 1.83 (1.11, 3.03)

Immunosuppresion (Yes/No) 2.41 (0.59, 9.84)  

Max tumor diameter (≥ 2 cm/< 2 cm) 3.71 (2.17, 6.35) 2.24 (1.27, 3.96)

Differentiation (poor/moderate-well) 0.27 (0.17, 0.43) 0.46 (0.27, 0.79)

Invasion beyond subcutaneous fat (Yes / No) 6.30 (3.74, 10.61) 2.10 (1.15, 3.82)

Complete excision (No / Yes) 4.77 (2.72, 8.34) 2.86 (1.59, 5.13)

Ulceration (Yes / No) 2.00 (1.15, 3.50)  

Perineural invasion (Yes / No) 8.55 (4.58, 15.97) 2.93 (1.45, 5.91)

Lymphovascular invasion (Yes / No) 6.86 (3.28, 14.35)  

Associated lymphatic infiltration (Yes / No) 0.91 (0.33, 2.49)  

Recurrence (Yes / No) 8.16 (4.99, 13.35) 3.65 (2.11, 6.30)
HR: hazard ratio; CI: confidence interval.

Table 8. Univariate and multivariate Cox regression models for metastasis
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volvement, ulceration, and recurrence. Multivari-
ate analysis verified tumor diameter ≥2 cm, poor 
differentiation, invasion beyond subcutaneous tis-
sue, incomplete excision, recurrence and perineu-
ral invasion as independent risk factors for DCS 
(Table 8).

cSCC Staging systems

 It is interesting that in BWH staging system, 
most patients (1.292 of 1.524;84.78%) presented 
with low-stage tumors (T1 or T2a) and a smaller 
group (232;15.22%) with high-stage (T2b or T3) 
tumors. Figure 2 presents relapse-free survival, 

Death caused by cSCC Univariate analysis
Crude HR (95% CI)

Multivariate analysis
Adjusted HR (95% CI)

Age (years) 1.01 (0.99, 1.04) 1.00 (0.98, 1.02)
Sex (Female / Male) 0.76 (0.43, 1.35) 0.73 (0.41, 1.32)
Primary tumor site (High / Low-risk) 1.55 (0.93, 2.58)  
Immunosuppresion (Yes / No) 2.96 (0.72, 12.13)  
Max tumor diameter (≥ 2 cm / < 2 cm) 4.21 (2.32, 7.66) 2.36 (1.26, 4.44)
Differentiation (poor/moderate-well) 0.24 (0.15, 0.41) 0.47 (0.27, 0.82)
Invasion beyond subcutaneous fat (Yes / No) 5.56 (3.14, 9.86) 2.11 (1.13, 3.92)
Complete excision (No / Yes) 5.16 (2.88, 9.26) 3.03 (1.64, 5.59)
Ulceration (Yes / No) 2.22 (1.20, 4.11)  
Perineural invasion (Yes / No) 9.32 (4.94, 17.58) 3.10 (1.54, 6.23)
Lymphovascular invasion (Yes / No) 7.40 (3.51, 15.61)  
Associated lymphatic infiltrate (Yes / No) 1.05 (0.38, 2.90)  
Recurrence (Yes / No) 8.98 (5.34, 15.11) 4.23 (2.39, 7.46)
HR: hazard ratio; CI: confidence interval

Table 9. Univariate and multivariate Cox regression models for death caused by cSCC

Figure 2. Kaplan-Meier curves for (A) local recurrence-free survival, (B) metastasis-free survival, (C) death caused by 
SCC-survival and (D) overall survival of different risk 1,524 patients with cSCC based on BWH staging system. 
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metastasis-free survival, death caused by SSCC-
survival and overall survival of low-and high-risk 
patients based on BWM staging system. The same 
proportions reflected in our staging system with 
the majority of patients (1.240 of 1.524;81.36%) 
having low-risk tumors (≤ 2 risk factors) and the 
minority (284;18.64%) high-risk tumors (>2 risk 
factors) (Table 4).
 Univariate analysis of each staging system 
separately with positive SLNB, LR, M, and DCS, re-
vealed the last three parameters to be statistically 
significant. In concordance with the older system, 
diameter ≥ 2 cm was statistically significant for the 
prediction of positive SLNB (Table 9). 

Discussion

Significance of SLNB in cSCCs

 SLNB has been used since 1990 for melano-
ma staging as an effective tool for treatment and 
prognosis [9]. So far, SLNB in patients with high-
risk cSCC has been reported only in case series, 
case reports [10] and different guidelines [11-13]. 
However, no homogeneous criteria exist, and all 
the various studies have led to a confusion of de-
fining the high-risk factors for positive SLNB. As 
a model of care wherein a 10% risk threshold is 
generally sufficient for SLNB, the overall posi-
tivity rate for high-risk cSCC is about 14% [14]. 
Nowadays, SLNB is a significant tool with higher 
sensitivity (80%) in detecting lymph node me-
tastasis compared to ultrasound (68%), magnetic 
resonance imaging (MRI) (75%) and computed 
tomographic (CT) (66%) [15,16]. False-negative 
SLNBs in high-risk cSCCs range from 10 to 33% 
[17].
 In our study the rate of positive SLNB was 
high, about 25% (Table 3), with the highest glob-
ally registered 44% [18], whereas the false-negative 
rate was 11%. Despite their negative SLNB, two 
patients experienced postsurgical lymph node me-
tastasis and 1 distant metastasis.
 Regarding the different staging systems, the 
tumor diameter > 2 cm is the most important fac-
tor contributing to SLN metastasis as identified 
in our study as well [19]. However, Veness et al 
reported that 60% of lesions < 2 cm, but thicker 
than 4 mm, also had SLN metastasis [3]. Yet, due 
to the small number of patients who were enrolled, 
all studies were inadequate to prove the potential 
survival benefit of SLNB procedure [19]. Although 
we expected high-risk tumor site to play a statisti-
cally significant role in detecting micrometastases 
in regional lymph nodes, this was only shown in 
univariate analysis.

Analyzing the factors for local recurrence

 Local recurrence was identified in 7.02% of our 
patients (Table 1), while in the literature ranged 
6-28% [3,20-22]. Moreover, this study revealed the 
risk factors for recurrence, i.e. tumor diameter ≥ 2 
cm, poor differentiation, incomplete excision and 
perineural involvement, in accordance with other 
studies [21,23]. The role of ulceration in staging of 
cSCCs in relation with recurrence was only proven 
significant in Cox univariate regression analysis. In 
cases of melanoma, along with Breslow thickness, 
ulceration plays a vital role in T2a/T2b categori-
zation. Although ulceration has not been included 
in staging criteria, the depth or size of ulceration 
might be the key for identifying high-risk tumors in 
the future. Unfortunately, we were unable to prove 
the significance of tumor thickness statistically. Tu-
mor thickness >6 mm is associated with increased 
risk for regional recurrence [21,24]. However, this 
finding is in accordance with the parameter of deep 
invasion, which was significant only in univariate 
Cox regression analysis, as an independent factor.

Analyzing the factors for metastasis

 Current literature shows a range of metastat-
ic rates for cSCC from 0.1 to 9.9%. In our study, 
5.51% of our patients developed metastasis (Table 
1) associated with the following: tumor diameter 
≥ 2 cm, high-risk tumor site, poor differentiation, 
invasion beyond subcutaneous tissue, incomplete 
excision, perineural invasion and recurrence, also 
documented in many studies [13,25].
 Furthermore, the association of ulceration 
with metastasis in univariate analysis is not yet 
described. Generally, immunosuppressed cSCC 
patients are sparse, as in our study, so larger pro-
spective studies are required to prove their impact. 
In many studies tumor thickness is examined (es-
pecially > 5mm) [24,26], but it was inconsistently 
reported in our pathology reports. Hence its impact 
on metastasis was not analyzed. The multivariate 
analysis of Brantsch et al concluded that except 
for tumor diameter and high-risk site (ear), signifi-
cant prognostic factors for metastases included in-
creased tumor thickness and immunosuppression. 
Finally, poor differentiation as an independent risk 
factor, was verified in our study as well [7,27].

Analyzing the factors for overall survival (OS)

 The majority of studies, including ours, has 
shown poor differentiation and perineural involve-
ment are associated significantly with OS [21,27]. 
However, North et al and Jensen et al could not 
establish the differentiation grade as an independ-
ent prognostic factor for patient survival, possibly 
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due to their relatively small patient sample (40-
60 patients) [28,29]. In addition, diameter ≥ 2 cm, 
invasion beyond subcutaneous tissue, incomplete 
excision and recurrence were independent risk fac-
tors for OS in our study.

Comparison of cSCC staging systems

 Despite the difference in perspective of the 
BWH system, ours has achieved to identify a simi-
lar proportion of high-risk cSCCs and manage the 
patient treatment options similarly. Although both 
definitions seem to be quite relevant, in clinical 
practice there are some incongruities. This is 
caused by our inclusion of more clinical-patho-
logical criteria (immunosuppression, incomplete 
excision, cSCC subtype, high-risk site). Thus, a low-
risk characterized tumor in BWH system might be 
upstaged in our staging system due to the presence 
of more risk factors, such as immunosuppression. 
Overall, its worthy to highlight that the tumor di-
ameter is the most significant factor in all classifi-
cation systems (Table 9).

Limitations / comments

 Greek population itself, due to its small size, 
may present some limitations for the identification 
of cSCCs prognostic factors. Until now, official pop-
ulation-based incidence of cSCCs in Greece is not 
available. However, this study achieved to collect 
a sample of 1,524 patients, comparable to ideally 
organized cohorts from USA [6,8]. Moreover, this 
investigation represents the first large sized study 
of cSCC able to yield risk factors and allowing mul-
tivariate analysis to be performed. Furthermore, it 
is one of the few studies that three different stag-
ing systems are compared and suggests simultane-
ously a modified one.
 Although this is the most extensive study to 
date of cSCC outcomes in Southern Europe, it may 
have underestimated some potentially critical 
prognostic factors such as immunosuppression and 
tumor depth. Future studies may estimate whether 
millimeter depth or tissue level of invasion has 
greater prognostic significance.
 Nine out of 36 patients (25%) had positive 
SLNB. This is much higher than 5-10%, usually 
reported in melanoma studies [30], indicating that 
SLNB may be underutilized in high-risk cSCCs. 
However, our sample is small, and the selection 

of patients may not have included all high-risk 
cSCC cases. Larger studies evaluating the impact 
of SLNB on cSCC outcomes are needed.
 Finally, in this retrospective study, follow-
up procedure was not uniform. The majority was 
examined by dermatologists or plastic surgeons, 
whereas other patients were interviewed on phone 
by physician-researcher. Because of this, local re-
currence may have been underreported. On the 
contrary, nodal metastasis, distant metastasis or 
death caused by cSCC are unlikely to have been 
underestimated as they are mainly diagnosed by 
medical experts.

Conclusions

 Although the different staging systems sug-
gest distinct criteria with specific high-risk factors, 
there are no supporting data for a unique valid defi-
nition. Thus, our study attempted to examine the 
independent effect of each factor and interaction 
effect between them on the risk of recurrence, me-
tastasis, positive SLNB and death caused by cSCC. 
Unfortunately, no study until now has had the suf-
ficient power to establish uniform guidelines and 
the management of these patients is not homo-
geneous. So, development of reliable prognostic 
models will aid clinicians design clinical trials, 
target nodal staging, make reasonable treatment 
options as well as develop adjuvant therapies in the 
course of disease. Finally, although high-risk cSCC 
is rarely fatal, it has significant adverse effects on 
public health. The high medical costs and the com-
promised quality of life by devastating aesthetic 
and psychological sequelae or functional impair-
ment are some of the severe consequences in this 
regard.
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