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Summary. Introduction: Cutaneous squamous cell carcinoma (cSCC) is the second most common skin cancer, with an excellent prognosis after surgical removal. However, nodal metastasis are present in about 5%
of cases and the death rate is about 2%. Presentation of case: The aim of this study is to report our experience
about the surgical treatment of cSCC at the Cutaneous, Regenerative, Mininvasive and Plastic Surgery Unit,
University of Parma, Italy, between January 2014 and February 2016. We statistically analyzed the group of
patients regarding the average age, gender, localization and size of the lesions. The surgical margins of the excisions are studied and we report the results obtained after a follow up of 3 to 25 months. Discussion: Between
January 2014 and February 2016 in our Cutaneous, Regenerative, Mininvasive and Plastic Surgery Unit, we
removed 36 squamous cell carcinomas, including 11 cSCCs in situ. The average annual incidence of squamous
cell carcinoma in northeast of Italy is about 28,9 cases per 100,000 individuals.The number of cSCCs that
we removed is lower than the Italian average. In our opinion, this is due to an increase in the early diagnosis
of precancerous lesions and their medical or surgical treatment. This reduces the incidence of squamous cell
carcinomas developing from precancerous lesions. Conclusion: The excision of cutaneous squamous cell carcinoma should be undertaken with a safety margin of at least 0.9 mm to minimize recurrence and metastasis.
(www.actabiomedica.it)
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Introduction
Cutaneous squamous cell carcinoma (cSCC) is a
common skin cancer characterized by the malignant
proliferation of keratinizing cells of the epidermis
that usually arises from precancerous lesions but can
also grow de novo after chronic skin damage. Approximately 80% of non-melanoma skin cancers are
basal cell carcinomas, and 20% are squamous cell carcinomas (1). Squamous cell carcinoma is the second
most common cancer among whites (2). Squamous
cell carcinoma usually occurs in older age (around 60
years) and is more common among men than among

women. Its annual incidence varies according to the
region considered, as it increases the closer you get to
the equator and/or at higher altitudes. In northeast of
Italy, the calculated annual incidence is approximately
28,9 cases per 100,000 individuals (3). Risk factors for
developing cSCC include actinic keratoses, advanced
age, cumulative exposure to sunlight and fair skin (46). Chronic wounds and inflammatory lesions such
as cutaneous ulcers, burns and scars, or exposure to
carcinogenic substances (e.g., arsenic) and radiation
can trigger malignant transformation. In immunosuppressed patients, there is a much higher incidence,
and the course of the disease is less favorable. This also
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applies to patients with iatrogenic immunosuppression following organ transplantation as well as immunosuppression in malignant diseases such as HIV
infection (7). In immunosuppressed patients, malignant transformation is triggered by an increased rate
of infection with carcinogenic human papilloma virus
types (7). The relative risk of squamous cell carcinoma
is three times as high among people born in areas that
receive high amounts of ultraviolet radiation from
the sun as among people who move to those areas in
adulthood; two to five times as high in those with light
skin, hazel or blue eyes, and blonde or red hair as in
those with darker features; five times as high among
those with outdoor occupations as among those who
work indoors; and three to eight times as high among
people with severe solar elastosis, freckling or facial
telangiectasia as among others (8,9). The principal
precursor of cSCC is actinic keratosis (10-12). Actinic keratoses are scaly lesions, typically measuring 2
to 6 mm in diameter, that are more easily felt than
seen; they may be the same color as the skin, or pink
or brown. They can involute or persist, and affected
persons usually have many lesions, some of which may
evolve into squamous cell carcinoma. The transition
from actinic keratosis to invasive squamous cell carcinoma is rare, and probably occurs in only up to 5%
of all lesions (6, 13). Bowen disease, erythroplasia of
Queyrat and keratoacanthoma are considered intraepithelial squamous cell carcinoma (cSCC in situ) that
over time can change to the infiltrative form. Most
invasive squamous cell carcinomas occur on the head
and neck; the next most common site is the trunk (2,
6). The 5-year rate of recurrence of primary cutaneous lesions is 8%, and the 5-year rate of metastasis
is 5% (14-16). Large lesions (>2 cm in diameter) recur at a rate of 15%, which is twice that of smaller
lesions, and they metastasize at a rate of 30%, three
times that of smaller lesions (14). Squamous cell carcinomas of the lip and ear are aggressive lesions with
rates of recurrence and metastasis ranging from 10%
to 25% (14). The most common clinical presentation
of invasive cSCC is an actinic keratosis that becomes
hyperkeratotic, or its base becomes infiltrated, or else,
it becomes tender or ulcerated (17). When the tumor
arises de novo or the early keratosis phase is lacking,
cSCC can present as an asymptomatic small plaque

or nodule that enlarges over time. It can become crateriform (‘keratoacanthoma-like’), ulcerated, necrotic
or botryomycotic. Alternatively, patients may present
with a flat ulcer with a raised border (17). Predilection
sites of cSCC are the chronically exposed areas, face
(particularly the lip, ear, nose, cheek and eyelid) and
the dorsum of the hands. The head and neck region
is the preferential site in males, while the upper limbs
followed by the head and neck are the more common
locations in females (17). The classification and staging of cSCC are based on the most recent TNM system of the International Union Against Cancer, 2009
and the American Joint Committee on Cancer 2010
(Table 1) (18, 19). The T1 category is used to define
‘low-risk’ tumors based on a horizontal tumor size of
<2 cm. T2 is used for ‘high-risk’ tumors based on a
diameter of >2 cm. The first-line treatment for cSCC
is complete surgical excision with histopathological
control of excision margins (Table 2) (17, 19).
Prospective studies have shown that a 4-mm
margin is sufficient to remove 95% of clinically welldefined low-risk tumors measuring less than 2 cm in
diameter (20). Larger tumors require larger excision
margins since they are more likely to have greater clinically undetectable microscopic tumor extension. For
cSCCs measuring more than 2 cm in diameter or more
than 6 mm in thickness and for tumors associated with
other high-risk prognostic characteristics (moderate or
poor differentiation, recurrent tumor, perineural invasion, extension deep into the subcutaneous layer and/
or location on the ear or lip), a margin of at least 6 mm
is considered necessary to obtain the same result (7).
However, an extended margin of 10 mm is considered
to be safer for these tumors. Patients with potentially
aggressive local tumors may be considered as candidates for prophylactic irradiation of the regional lymph
nodes after surgery (21). The treatment that offers the
highest rates of cure for patients with high-risk primary or recurrent squamous cell carcinoma is Mohs
micrographic surgery (1, 20, 22-25).

Materials and methods
This work is a retrospective study of 36 patients
with cSCC who were treated at the Cutaneous, Re-
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Table 1. TNM classification of invasive cutaneous squamous cell carcinoma based on the UICC [2009/2010] (without including
tumours on the eyelids, penis or vulva) (18)
UICC TNM classification
T
T1
T2
T3
T4

classification
Tumour <2 cm at largest horizontal width
Tumour >2 cm at largest horizontal width
Deep infiltration (skeletal muscle, cartilage, bone)
Infiltration of the skull base or vertebral column

N classification
Nx Regional lymph nodes cannot be evaluated
N0 No regional lymph node metastases
N1 Solitary lymph node metastasis, maximum diameter <3 cm
N2 Solitary lymph node metastasis, maximum diameter P3 cm to max. 6 cm
		
Multiple lymph node metastases, all with a max. diameter 66 cm
N3 Lymph node metastasis, diameter >6 cm
M classification
M0 No distant metastases
M1 Distant metastases

Table 2. Prognostic risk factors in primary cutaneous squamous cell carcinoma (19)
Tumour
Location
diameter		
Low risk

Less than
Sun exposed sites
2 cm
(except ear/lip)
			
			
			

Depth/level
Histologic features
of invasion		

Surgical
margins

Immune status

Less than 6
mm/invasion
above
subcutaneous
fat

Clear

Immuno-competent

High risk

More than
2 cm
		
		
		
		
		
		
		
		

Ear/lip
More than 6
Non-sun exposed
mm/invasion
sites
beyond
(sole of foot)
subcutaneous
SCC arising in
fat
radiation sites,		
scars, burns or		
chronic		
inflammatory		
conditions

		

Recurrent SCCs

generative, Mininvasive and Plastic Surgery Unit,
University of Parma, Italy, between January 2014
and February 2016. The patients consisted of 23 men
and 13 women, and their average age was 80.7 years
(range: 48-101 years). The 36 lesions were located in
different regions: ear (5 patients, 13.8%), scalp (4 patients, 11.1%), temporal region (3 patients, 8.3%), nose

Well-differentiated
Common variant or
verrucous

Moderately, or
Incomplete
poorly
excision
differentiated		
grade		
Acantholytic,		
spindle, or		
desmoplastic
subtype
Perineural invasion

Immunosuppressed
(organ transplant
recipients, chronic
immunosuppressive
disease or
treatment)

(3 patients, 8.3%), eyelid (3 patients, 8.3%), zygomatic
region (4 patients, 11.1%), neck (2 patients; 5.55%),
upper limb (5 patients, 13.8%), lower limb (3 patients,
8.3%) and trunk (4 patients, 11.1%). Fifteen lesions
(41.6%) were ulcerated (Fig. 1).
All patients underwent surgical excision under
local anesthesia, followed by primary suturing (25 pa-

245

Surgical therapy of cutaneous squamous cell carcinoma

Figure 1. Percentage of different localization of cSCC in the group of patients

tients, 69.4%), local flap repair (8 patients, 22.2%) or
skin grafting (3 patients, 8.3%). The average lesion size
was 1.17 cm2 (range: 0.15-5.75 cm2), and the mean
area of surgical excision was 3.35 cm2 (range: 1.0410.16 cm2). The surgical safety margin adopted ranged
from 0.6 mm to 10 mm, based on whether the lesions
were considered to be low or high risk, with an average
value of 0.92 mm (Figs. 2-4).

Results

veloped a surgical wound infection. Weekly dressing
was used to treat all these postoperative complications
until closure of the wound was achieved. The followup (range: 3-25 months) included a clinical examination at every 6 or 12 months during the next 2 years for
cSCC in situ, a clinical examination at every 6 months
during the next 2 years and an annual ultrasound examination for the next 3 years at T1, T2 (G2) and in
addition an annual chest x-ray from T3. During the
follow-up, no patient showed the presence of recurrences or metastases.

Based on the histological examination of the 36
excised lesions, 11 (30.5%) were found to be cSCCs
in situ, and 25 (69.5%) were found to be infiltrative
cSCCs of varying grades (G1: 11 lesions, 44%; G2: 7
lesions, 28%; and G3: 7 lesions, 28%). The mean lesion
thickness was 2.8 mm (range: 1-6 mm). All cSCCs
were removed completely, with both the margins and
the bottom of the lesions being negative at histological examination. Only 2 patients (5.55%) had a dehiscence of the surgical wound after primary suture. One
patient (2.7%) developed partial necrosis of a scalp
flap, and in one patient (2.7%), the dermo-epidermal
skin graft did not take root. Two patients (5.55%) de-

Figure 2. A 78-year-old man with a nodular cSCC (G2; thickness, 2 mm) on the scalp. We performed surgical excision under
local anesthesia, with safety margins of 10 mm. The resulting
defect was covered with a rotation flap
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Figure 3. A 74-year-old woman with a cSCC (G1; thickness, 1 mm) at the level of the right medial canthus. After an incisional
biopsy, we removed the lesion under local anesthesia with safety margins of 0.8 mm. A Marchac dorsal nasal flap was used to cover
the resulting skin defect

Figure 4. A 78-year-old woman with a cSCC in situ in the right zygomatic region. We excised the tumor under local anesthesia, with
safety margins of 0.6 mm, and closed the wound with a round block suture

Discussion
Primary prevention through appropriate sun
exposure and avoidance of carcinogens prevents the
development of squamous cell carcinoma. Physicians
should emphasize to their patients the prophylactic
benefits of sun avoidance and protection from sunlight,
beginning in childhood, to minimize the risk that this
potentially life-threatening cancer will develop (26).
The early diagnosis of cSCC has increased survival
rates by reducing the incidence of metastases and the
necessity of extensive local surgery (27, 28). Between
January 2014 and February 2016 in our Cutaneous,
Regenerative, Mininvasive and Plastic Surgery Unit,
we removed 36 squamous cell carcinomas, including
11 cSCCs in situ. The average annual incidence of
squamous cell carcinoma in northeast of Italy is about

28,9 cases per 100,000 individuals (3). The number of
cSCCs that we removed is lower than the Italian average. In our opinion, this is due to an increase in the
early diagnosis of precancerous lesions and their medical or surgical treatment. This reduces the incidence of
squamous cell carcinomas developing from precancerous lesions. Brodland et al. (20) reported that a 4-mm
safety margin is sufficient to remove 95% of clinically
well-defined low-risk tumors measuring less than 2 cm
in diameter, and a 6-mm safety margin is sufficient to
remove cSCCs measuring more than 2 cm in diameter or more than 6 mm in thickness, or tumors that
are associated with other high-risk prognostic characteristics. However, an extended margin of 10 mm is
considered to be safer for these tumors (20). Our data
confirm the literature; in fact, with a mean safety margin of 0.92 mm, we did not find any cases of incom-
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plete excision, or recurrence or metastasis of squamous
cell carcinoma during follow-up. As reported in the
literature (17), we found that cSCC occurred in sunexposed areas. In our study, 29 lesions were located on
the face, neck and upper limbs, while only 7 lesions
were located on the trunk or lower limbs. Most cSCCs
(that is, 21 lesions, 58.3%) were located in the different
aesthetic units of the face. The average age at which
cSCC develops is around 70 years (29), which is consistent with the mean age of our patients (80.7 years).
Furthermore, as reported in the literature (30), none of
our patients was younger than 45 years (range: 46-101
years). A recent study from the Netherlands also reported a significant increase of cSCC in the European
standardized rates from 22.2 to 35.4 per 100,000 male
inhabitants and from 7.9 to 20.5 per 100,000 female
inhabitants between 1989 and 2008 (31). Our group of
patients consisted of 23 (63.8%) men and 13 (36.2%)
women, yielding a male:female ratio of 1.7:1, which
conforms with that reported in the literature.

Conclusion
In our experience, when possible, the excision of
cSCC should be undertaken with a safety margin of at
least 0.9 mm to minimize recurrence and metastasis.
“The patients in the study have given consent for the clinical
study to be published”
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