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The diagnosis of CSCC was veriﬁed on a histological examination, and all patients had no

Relapse

clinical evidence of nodal or distant metastases on a physical examination or imaging studies.

Recurrence-free survival

Sentinel lymph node biopsy (SLNB) was performed for low- and high-risk CSCC patients.
Results: A total of 51 patients were enrolled into the study (34 women and 17 men). Total of 68
lymph nodes were removed during sentinel lymph node biopsy. No micrometastases were
identiﬁed. Until April 1, 2015, no relapse event was documented. The mean time after operation
was 27.5 months. During the follow-up period, no distant metastases were identiﬁed.
Conclusions: No patient who had no micrometastases in sentinel lymph nodes developed
local and distant CSCC metastases during the follow-up period. Our report supports the
concept that SLNB can be applied for CSCC. It is obvious that larger prospective studies with
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longer follow-up period are needed to establish the efﬁcacy of SLNB and deﬁne the optimal
treatment of occult nodal metastasis for CSCC.
# 2016 The Lithuanian University of Health Sciences. Production and hosting by Elsevier
Sp. z o.o. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1.

Introduction

Cutaneous squamous cell carcinoma (CSCC) is a malignant
epithelial cell tumor whose prevalence among Whites increased more than twice in the past decade [1–5]. Most of CSCC
cases are diagnosed in Australia and New Zealand. According
to data, the prevalence ranges from 10 to 20 cases per 10,000
population in Europe and to 400 cases per 10,000 population in
Australia [1–5]. In Lithuania, the prevalence of nonmelanocytic
malignant skin tumors during 1993–2009 increased from 21.0
to 58.1 and from 31.0 to 78.5 per 10,000 population in men and
women, respectively [6]. The mean age of patients ranges from
64 to 68 years [1]. Scandinavian countries have the highest
prevalence rate among European countries [7]. In Lithuania,
this rate is similar to other European countries. CSCC is the
second most prevalent malignant skin tumor, which accounts
for 20% of nonmelanocytic tumors [6].
CSCC has a tendency to spread via lymphogenic pathway
[1–5]. Metastases are found in 2%–6% of cases. When the
diameter of tumor exceeds 2 cm, the rate of recurrence is up to
15%, and the metastatic rate increases to 30% accordingly. For
CSCC of lip and ear regions, the recurrence and metastatic
rates vary from 10% to 25%. The metastatic rate for poorly
differentiated tumors reaches 28.6% [1,3,5–10]. The prognosis
of patients with CSCC depends on the morphology of the
tumor and its spread. Patients with no regional lymph node
involvement have a 96% 5-year survival rate. For advanced
CSCC, which has spread to regional lymph nodes, the 5-year
survival rate is 72% with adequate and 25%–35% with no
treatment, respectively [1,3,5,8–12].
Prognosis of the patient with CSCC is directly related to the
morphology and localization of the primary tumor; therefore,
timely diagnosis, when tumor thickness (pT) and diameter is
less than 2 mm and 2 cm, respectively, is essential [1]. CSCC
treatment depends on tumor morphology and localization. Poor
differentiation, tumor diameter greater than 2 cm, and location
in the face region worsen the prognosis. Table shows risk
factors for CSCC by the risk [11]. Although alternative treatment
methods such as curettage, radiotherapy, and chemotherapy
exist, surgical treatment remains the gold standard in the
management of CSCC. Lesion excision with a margin measuring
4–6 mm reduces the recurrence rate to 3% [4]. Currently,
metastasized CSCC is diagnosed when clinically regional lymph
nodes are found to be enlarged and/or distant metastases are
identiﬁed by noninvasive investigation methods. This shows
that clinically detected metastases are the feature of advanced
and spread CSCC. For more accurate evaluation of CSCC spread,
sentinel lymph node biopsy (SLNB) is advocated globally.
Sentinel lymph nodes are deﬁned as one or several lymph
nodes, which are primary reached by metastasizing cancer cells
from a primary tumor. In the world as well as Lithuania SLNB is

applied for patients with breast cancer and melanoma in order
to detect a possibly metastasized tumor and administer
adequate treatment immediately. SLNB could identify CSCC
metastases, when they are not detected by application of
noninvasive methods (clinically or ultrasound). As around 80%–
85% of CSCC metastases spread via lymphogenic pathway, the
examination of sentinel lymph nodes would allow to improve
diagnostics of CSCC spread and administration of timely
adequate treatment. Timely diagnosis of CSCC that metastasized to sentinel lymph nodes and initiated adequate treatment
are associated with reduced tumor spread, improved outcome,
and prolonged survival [3,5,12–19].
The aim of this study was to evaluate the recurrence-free
survival of patients with CSCC after tumor excision and SLNB
as well as to analyze morphologic CSCC features related to
patient recurrence-free survival.

2.

Materials and methods

A retrospective analysis of 51 patients with CSCC, who
underwent surgical treatment between January 1, 2012, and
March 31, 2015, in the Clinic of Plastic and Reconstructive
Surgery, Hospital of the Lithuanian University of Health
Sciences (LUHS) Kauno Klinikos, was carried out. Approval
by Kaunas Regional Biomedical Research Committee was
obtained.
Before hospitalization in the Clinic of Plastic and Reconstructive Surgery of the LUHS Hospital, all the patients had
been given consultations and examined in the Clinic of Skin
and Venereal Diseases. First, by referral of a therapist due to
suspected CSCC, patients arrived for a dermatologist's
consultation in the Polyclinic of Skin and Venereal Diseases.
Dermatoscopic examination of the skin formation and punch
biopsy were performed by a dermatologist, and CSCC was
histologically conﬁrmed by pathologists. Then, patients were
further examined for CSCC metastases, i.e. ultrasonography of
upper abdominal ﬂoor and regional lymph nodes as well as
panoramic radiography of the chest were performed. If no
remote CSCC metastases or regional lymph node metastases
were found and CSCC deeper than in situ was determined,
patients were included into the study upon their consent.
The patients included into the study were grouped into
low-risk and high-risk CSCC groups. The patients were
classiﬁed according to the guidelines of the National Comprehensive Cancer Network (NCCN). The groups of low-risk and
high-risk CSCC were selected according to the risk factors for
CSCC summarized in Table. If at least one high-risk criterion of
CSCC was present together with low-risk CSCC criterion, the
patient was included into the group of high-risk CSCC. Sentinel
lymph node biopsy (SLNB) was performed for low- and highrisk CSCC patients.
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Table – Risk factors for skin squamous cell carcinoma by the level of risk.
Characteristic
Tumor location and size

Borders
Disease course
Immunosuppression
Previous radiotherapy
CSCC histopathology
Differentiation degree
Adenoid (acantholytic), adenosquamous
(mucin producing), or desmoplastic
pT (Clark level)
Perineural or vascular invasion

Low risk

High risk

Area L, <20 mm
Area M, <10 mm
Area H, <6 mm
Well deﬁned
Primary
( )
( )

Area L, ≥20 mm
Area M, ≥10 mm
Area H, ≥6 mm
Poorly deﬁned
Recurrent
(+)
(+)

Well differentiated
( )

Moderately or poorly differentiated
(+)

<2 mm (I–III)
( )

≥2 mm (IV and V)
(+)

Area H, central face, eyelids, eyebrows, periorbital area, nose, lips (cutaneous and vermilion), chin, mandible, ear, external genitalia, hands,
feet. Area M, cheeks, forehead, scalp, and neck. Area L, trunk and extremities. ( ), absent; (+), present.
*If the tumor possesses histological characteristics of sclerosing, mixed, inﬁltrative growth.

2.1.
CSCC

Recurrence-free survival analysis of patients with

After CSCC excision and sentinel lymph node biopsy were
performed, the study subjects had check-ups by dermatologists every 6 months for the ﬁrst 2 years and later once a year
until the end of this study. During these consultations,
ultrasonography of regional lymph nodes was performed for
possible metastases.

2.2.

Radionuclide lymphoscintigraphy

All patients underwent radionuclide lymphoscintigraphy in
the Clinic of Radiology, Hospital of the Lithuanian University
of Health Sciences Kauno Klinikos, either on the operation
day or the day before. A volume of 0.1–0.2 mL of radiopharmacological agent (RA) 99mTc-albumin nanocolloid
(Nanocoll, Amersham Health) was injected into the skin
and spread evenly around the primary tumor (total of 50–
250 MBq). Dynamic lymphoscintigraphy using a planar
gamma camera (Siemens e.cam) was performed following
the injection of RA in order to register lymph drainage from
the tumor and to detect peak accumulation of RA in the
sentinel lymph node. Lymphatic pathways leading from the
marker injection site to one or several sentinel lymph nodes
were observed. Static lymphoscintigrams were performed
20 min after the injection of RA. Projections of sentinel
lymph nodes, which had RA accumulation detected, were
marked on the skin. Surgery was started <4 h after the
injection of RA, before distant lymph nodes ﬁlled with
radionuclide.

2.3.

Operative technique

All patients underwent tumor excision and SLNB. Audio
radiometer (Neoprobe Neo 2000®) signal radiated from the
injection of radioactive material accumulated on the primary
tumor or scar areas and obscured the ﬁnding of SLNB. In such
case, the tumor or scar was removed and then SLNB was
performed. Blue dye injections were not used for sentinel
lymph node identiﬁcation.

2.4.

Pathological evaluation

Skin, subcutaneous tissue fragments, and lymph nodes
removed during surgery were examined in the Clinic of
Pathological Anatomy, Hospital of the Lithuanian University of
Health Sciences. All sentinel lymph nodes were formalin ﬁxed
and embedded in parafﬁn. Each lymph node smaller than
5 mm was sectioned 2–4 times and each lymph node bigger
than 5 mm was sectioned serial step-sectioning at 2–3 mm
intervals. All lymph nodes were stained using two methods:
hematoxylin-eosin and immunohistochemical staining for
Cytokeratin 5. Staining of histological samples using two
methods was applied in order to minimize the risk of a false
negative sentinel lymph node. Based on the ﬁndings of
histological examination, the thickness of CSCC according to
Breslow and Clark was evaluated [1,5].

2.5.

Statistical analysis

SPSS 17.0 was used for statistical processing. Student t criteria
were used to compare statistical averages of the analyzed
variables. Results are presented as an arithmetic mean and
standard deviation. Categorical variables were expressed as
frequencies. Associations were assessed using the x2 criterion
and Fisher criterion. Difference was statistically signiﬁcant
when P < 0.05. The recurrence rate of CSCC was investigated
using Kaplan–Meier survival analysis.

3.

Results

Analysis of subjects. A total of 51 patients were enrolled into the
study (34 women and 17 men). The mean age of female and
male patients was 74.87  11.34 years (range, 48.61–92.51
years) and 76.29  10.89 years (range, 66.00–85.00 years),
respectively.
Nearly two-thirds (65%) of the patients had CSCCs of the
head and neck (Fig. 1), while 39% were localized on the cheek
(Fig. 2). The women were more frequently diagnosed with
CSCC of the lower extremities than the men (P < 0.05).
Distribution in other regions was the same.
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Fig. 1 – Distribution according to the anatomical region.

One of the risk factors of CSCC is the size (diameter). The
research results showed that the diameter of CSCC did not
statistically signiﬁcantly differ between men and women
(P = 0.394). The mean diameter of CSCC in men and women
was 2.18  4.17 cm (range, 0.4–25 cm) and 2.23  4.16 cm (range,
0.5–30 cm) (P = 0.681), respectively (Fig. 3). CSCC diameters did
not statistically signiﬁcantly differ between CSCC localizations
(P = 0.008). The biggest CSCCs were detected when they were
localized in the anatomical locations on legs and the smallest
ones were found to be localized on the anatomical locations of
the head and the neck.
CSCC thickness according to Breslow's staging varied from
0.3 mm to 10.1 mm. CSCCs were found to be thicker in the lower
extremities as compared with other body parts; however, the
difference was not signiﬁcant (P = 0.698). Analysis of CSCC
thickness according to Breslow's staging between genders

Fig. 2 – Distribution according to the head and neck region.

showed that men and women were matched by this characteristic (2.50  1.89 mm and 2.07  1.39 mm, respectively).
Analysis of CSCC thickness according to Clark revealed that
Clark's level IV lesions predominated and accounted for 70.51%
of all the patients. Clark's level V lesions made up 18.19%, while
CSCCs of Clark's level lower than IV accounted for just 11.3%.
The Clark's level of invasion was similar between men and
women.
Based on the histological examination results, CSCC
differentiation was analyzed. It was determined that CSCC

Fig. 3 – CSCC diameter by gender.
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tumor was well differentiated (G1) in 37 patients (73%). There
were no undifferentiated CSCC tumor in our study.
Analysis of patient groups. According to the NCCN recommendations for CSCC risk determination, the patients were
divided into two groups: low-risk (20 patients) and high-risk
(31 patients).
The homogeneity of low-risk and high-risk groups was
compared in terms of patient age, sex, place of residence,
tumor localization, and ulceration.
In both groups, the age of the subjects did not statistically
signiﬁcantly differ (P = 0.514). The mean age of the patients in
the low-risk group was 72.98  12.36 years; the mean age of the
patients in the high-risk group was 76.25  8.92 years. The risk
groups were homogeneous in terms of sex, i.e. the distribution
of men and women in the groups did not differ (P = 0.255). Both
groups were also homogeneous in terms of the place of
residence, i.e. the distribution of the patients living in town
and country between the high- and low-risk groups did not
statistically signiﬁcantly differ (P = 0.224).
The mean thickness of CSCC according to Breslow in the
low-risk group was 1.17  0.41 mm. In the high-risk group, it
was 2.85  1.32 mm. The values of CSCC thickness according
to Breslow were statistically signiﬁcantly different between
the high- and low-risk groups (P < 0.001).
The distribution of ulcerated and non-ulcerated tumors
statistically signiﬁcantly differed between the groups
(P = 0.035). There were 65.2% patients with ulcerated CSCC in
the high-risk group and 42.9% patients in the low-risk group.
The diameter of CSCC was statistically signiﬁcantly
different in the compared risk groups (P < 0.001). The mean
diameter of CSCC in the low-risk group was 0.94  0.44 cm;
meanwhile, in the high-risk group, it was 2.14  1.62 cm.

The low- and high-risk groups were also compared
according to the differentiation level of CSCC. The prevalence
of differentiated and moderately-differentiated (G1, G2) CSCCs
were 100% and 89% in the low- and high-risk groups,
respectively.
Analysis of detected and excised sentinel lymph nodes. A total of
68 lymph nodes were removed during SLNB. All the lymph
nodes removed accumulated RA. No micrometastases were
identiﬁed.
Analysis of recurrence-free survival of patients. There were no
patients for radical lymphadenectomy, radiation therapy or
chemotherapy who were treated under CSCC excision and
SLNB. Until April 1, 2015, no single relapse event was observed
giving the recurrence-free survival of 100%. One patient
developed CSCC in other part of the body at 8-month
follow-up; however, it was not considered as CSCC relapse
case (Fig. 4). The mean time after operation was 30.4 months
(95% CI, 16–39 months). During the follow-up period, no distant
metastases were identiﬁed.

4.

Discussion

Recurrence-free survival of patients with CSCC is closely
related to the administered treatment (radical or non-radical
tumor excision) and risk factors (CSCC size ≥2 cm, tumor
thickness ≥4 mm, poor tumor differentiation, perineural
tumor invasion, immunosuppression, tumor location)
[12,20]. Metastases from CSCC ﬁrstly spread to regional lymph
node basins and clinically manifest within 2 years of follow-up
[1]. Aggressive surgical treatment has been shown to beneﬁt
selected patients with locoregionally conﬁned advanced CSCC

Fig. 4 – Survival until recurrence.
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and long term survivors have been reported following radical
salvage resection and therapeutic lymphadenectomy. The role
for elective lymphadenectomy in high-risk CSCC remains
undeﬁned with most studies limited to head and neck primary
sites. For these reasons, SLN biopsy is an unproven and yet
theoretically appealing surgical technique to accurately stage
CSCC with minimal morbidity, identify early occult nodal
disease and select patients that might beneﬁt from therapeutic
lymphadenectomy or other adjuvant therapy [1].
In our study, CSCC occurred most commonly in the facial
area (65%). A signiﬁcantly greater percentage of women than
men had CSCC in the area of lower extremities. For other sites,
there was no signiﬁcant difference in tumor prevalence
between the genders. Based on the ﬁndings of our study,
CSCC was found mostly in the head/neck area. Relatively
frequent development of CSCC in this area could be interpreted as the impact of increased UV exposure on the deﬁned
area compared to the rest of the body. Tumor size and
localization are important prognostic factors. According to
recent literature, CSCC is considered high-risk when it
measure more than 2 cm on the upper/lower extremities
and trunk; >1 cm on the forehead, scalp, cheek, and neck; and
>0.6 cm on the ears, lips, genitals, hands, and feet [1]. Analysis
of CSCC size showed that the mean tumor size was 2.21
 4.14 cm in our study and this corresponds to the results
published by other authors [1,5]. In our study, the ratio of CSCC
measuring less than 2 cm to CSCC greater than 2 cm was 1:1.
We tried to evaluate the relation of tumor size and localization
with the risk of recurrence and disease-free survival, but there
were no associations between tumor size, localization, tumor
depth, and recurrence.
Studies evaluating the recurrence-free survival time between patients with positive and negative SLNB ﬁndings are
scarce. The evaluation of relapse risk is complicated. The
majority of studies that have been conducted recently had a
small sample size and found no beneﬁt in performing SLNB in
order to evaluate CSCC spread [12,21–23]. Our study showed no
local relapse among 51 patients. Micrometastases and distant
metastases were not found. The data on the metastatic rate of
CSCC in other studies vary greatly. Mullen et al. in their study
found no micrometastases in patients with CSCC and reported
a metastatic rate of 0% [17]. The same results were reported by
Kwon et al. [1]. However, the sample size in these studies was
small (n < 14) and this resulted in nonsigniﬁcant results.
Studies that included a higher number of patients present a
greater rate of CSCC metastases. In the study by Renzi et al.,
which enrolled 22 patients with CSCC, one patient had
micrometastasis in the SLN, giving a metastatic rate of 4.5%
[23]. Fukushima et al. reviewed the clinical data obtained from
54 patients, and 4 patients were found to have micrometastases in the SLNs (metastatic rate of 7.4%) [21].
In any case, all patients with high risk CPaSCC should be
followed-up closely. Studies have shown that the majority of
recurrences and metastases take place within two years after
treatment, with 95% of recurrences and metastases being
observed within ﬁve years. Thus, close follow-up is essential
during this period of time to detect recurrences, metastases
and also new primary skin cancers [23].
The possibility of false-negative sentinel lymph node cannot
be rejected. There are three main reasons for this problem: error
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of an operating surgeon, error of a pathologist, and biological
error [24]. The error of surgeon is inﬂuenced by learning curve
and is determined by inexperience. Literature suggests that
wide excision margins increases the probability of falsenegative SL. The error of a pathologist can be inﬂuenced by
the micropreparation slice count. A higher count of serial slices
and immunohistochemical staining increases the number of
detected positive nodes [24,25]. A biological error can be due to
obstruction of lymphatic vessels with cancer cells or inadequate excision of the primary tumor, when the remaining
cancerous cells spread via different lymphatic pathways to
distant nodes. However, in our study, the analysis of patient
recurrence-free survival revealed that no one patient who had
no micrometastases in sentinel lymph nodes developed local
and distant CSCC metastases during the follow-up period. The
3-year recurrence survival rate was 100%. Such a false-negative
rate documented in our study is reported by other authors as
well [22,26]; therefore, in case of CSCC, SLNB is an accurate and
appropriate diagnostic procedure, which could have an impact
on better patient outcome.
All these problems encourage to perform multicenter
research and to evaluate the importance of SLNB further.

5.

Conclusions

No patient who had no micrometastases in sentinel lymph
nodes developed local and distant CSCC metastases during the
follow-up period. Our report supports the concept that SLNB
can be applied for CSCC. It is obvious that larger prospective
studies with longer follow-up period are needed to establish
the efﬁcacy of SLNB and deﬁne the optimal treatment of occult
nodal metastasis for CSCC.
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