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Abstract
In consideration of the development of treatment options for squamous cell carcinoma
(SCC), the Japanese Skin Cancer Society issued the first guidelines of SCC in 2007 and
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revised them in 2015. Here, we report the English version of the 2020 edition of the
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Japanese SCC guidelines. The first half of this article is an overview of SCC including
tions: (i) treatment of actinic keratosis; (ii) determination of the resection margin of the
primary lesion; and (iii) treatment of radically incurable cases, as contemporary problems
encountered in treating SCC. In these evaluations, all processes were implemented according to the Grading of Recommendations, Assessment, Development, Evaluation system. Also, items of recommendation concerning each clinical question were determined
by a multidisciplinary expert panel consisting of dermatologists, plastic/reconstructive
surgeons, radiologists, and oncologists through a comprehensive literature search and
systematic reviews.
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I NTRO D U C TI O N
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Medical Library Association. Studies published in the English
language, including meta-analyses and randomized trials from

The first Japanese Cutaneous Squamous Cell Carcinoma Guidelines

January 1, 1963, to December 31, 2018, were mainly collected

were published in November 2007 as “Japanese Cutaneous

using relevant keywords. However, several reports that did not

Squamous Cell Carcinoma Guidelines” targeting four cutaneous

meet these criteria were also adopted regardless of their publi-

malignancies: melanoma, squamous cell carcinoma (SCC), extra-

cation date, including non-r andomized trials, retrospective stud-

mammary Paget’s disease, and basal cell carcinoma (BCC). They

ies, cases series abstracts, data presented at major international

were revised and published as the second edition in January 2015

meetings, and studies reported in the Japanese language, when

(Japanese edition only). New knowledge is accumulated concerning

the committee members ruled that they should be included to de-

SCC similarly to other diseases, and revision of the guidelines every

termine recommendations for CQs owing to their great influence

few years is considered necessary to have them reflect the clini-

on clinical practice.

cal realities. This time, approximately 5 year after the appearance
of the second edition, the third edition was to be issued in 2020,
and efforts were made to prepare systematized guidelines by suffi-

PRO C E S S O F G U I D E LI N E S D E V E LO PM E NT

ciently evaluating the literature from many sources concerning SCC
by related scientific societies and the revision committee consisting

The Japanese Cutaneous Squamous Cell Carcinoma Guidelines

of leading authorities of each field commissioned by the Japanese

Committee members consisted of 11 experts, including dermatolo-

Dermatological Association. In the present guidelines, the epidemi-

gists, a plastic and reconstructive surgeon, a medical oncologist,

ology, clinical approaches, pathology, and treatments concerning

and a radiation oncologist. After creating the CQs, evidence related

SCC in general including SCC in situ are discussed first, followed by

to each CQ was collected using relevant keywords. The collected

three clinical questions (CQs) and recommendation items derived by

studies were systematically reviewed, and the strength of evidence

the GRADE approach.

(Table 1) was discussed by the systematic review team for each CQ.

In this article, the Japanese Guidelines for Cutaneous Squamous
Cell Carcinoma are outlined.

Considering the strength of evidence and other factors (e.g., risk–
benefit balance and social values), the final recommendation was
determined by majority vote in the expert panel meeting. In these
guidelines, we established two recommendation levels (1 = strong

LITE R AT U R E S E A RC H

or 2 = weak) in two directions (“do it” or “do not do it”) (Table 2). A
recommendation was accepted if more than 50% of the expert panel

Prior to a literature search, three clinical questions (CQs) were de-

members reached an agreement with pursuing either direction and

termined by the members of the Japanese Cutaneous Squamous

the vote for the opposite direction was less than 20%. Furthermore,

Cell Carcinoma Guidelines Committee (expert panel), consider-

if 70% of the expert panel members suggested the evidence was

ing both the recent evolutions in clinical practice for managing

strong, then a strong recommendation was established. Otherwise,

cutaneous SCC and the contents of the previous version of the

all recommendations were set as “weak”. As the policy of the

Japanese Cutaneous Squamous Cell Carcinoma Guidelines and

Japanese Squamous Cell Carcinoma Guidelines Committee, voting

other countries’ guidelines. A systematic, comprehensive litera-

for the recommendations included as many expert panel members

ture search was performed in the PubMed, Cochrane Library, and

as possible, but those members who disclosed academic or financial

Japan Medical Abstracts Society databases with support from

conflicts of interest regarding each CQ restrained from the voting

Dr Shinichi Abe of the Academic Information Center of the Jikei

for the CQ. The whole process of drafting the guidelines was per-

University School of Medicine and specialists from the Japan

formed according to the GRADE system.

TA B L E 1 Level of evidence according
to the GRADE scheme

Level

Strength of
evidence

A

High

High confidence in the correlation between the true
and estimated effect

B

Moderate

Moderate confidence in the estimated effect; it is
possible that the true effect is very different from
the estimated effect

C

Low

Limited confidence in the estimated effect; the true
effect may be very different from the estimated
effect

D

Very low

Very little confidence in the estimated effect; the true
effect is very likely different from the estimated
effect

Definition
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TA B L E 2 Strength of recommendation

Recommendation
level

Direction

Description

1 (strong) for

Do it (i.e., recommend
doing)

A judgment that most well-informed
people would make

2 (weak) for

Probably do it (i.e., suggest
doing)

A judgment that a majority of well-
informed people would make but a
substantial minority would not

2 (weak) against

Probably not do it (i.e.,
suggest not doing)

A judgment that a majority of well-
informed people would not make but
a substantial minority would make

1 (strong) against

Not do it (i.e., recommend
not doing)

A judgment that most well-informed
people would not make

Overview of SCC

extremity in 16.9%, with the head and neck lesions accounting for
the majority. Reliable data indicating a relationship between SCC

1.1.1 | Concepts and Definitions

and ultraviolet light are scarce concerning the Japanese population,
but the occurrence of SCC in areas exposed to sunlight in approxi-

Squamous cell carcinoma is a malignant neoplasm differentiating

mately 60% of the patients suggests an involvement of ultraviolet

into stratified squamous epithelium (i.e., epidermal keratinocytes).

light, although not as conspicuously as in white people.11

Squamous cell carcinoma is characterized by differentiation into

Regarding Bowen’s disease, the mean age of the patients at the

keratinocytes and shows intercellular bridge formation,1 keratiniza-

examination was 75.2 years, the patients were most frequently in

tion,1,2 sheet-like proliferation,1 and keratin expression. 2

their 70s, and the male : female ratio was 1:1.21 with females oc-

Squamous cell carcinoma remaining in the epidermis is called SCC

cupying a slight majority contrary to the male : female ratio of SCC

in situ. Typical SCC in situ are Bowen’s disease and actinic keratosis

patients. In addition, the lesions of Bowen’s disease were solitary

(solar keratosis). Actinic keratosis may be excluded from SCC in situ

in 678 cases but multiple in 59 (7.9%). Also, it affected the lower

3

and be regarded as a precancerous lesion or carcinoma precursor.

4

extremity in 38.3%, trunk in 26.2%, and upper extremity in 18.2%.9
The incidence of solar keratosis is estimated to be 100–120/year
per 100 000 people in Japan, and this means that 100 000 or more

1.1.2 | Epidemiology

people in Japan develop solar keratosis annually.12

In Japan, SCC is the commonest cutaneous malignancy next only to

69 000 patients with non-m elanoma cutaneous cancer were

BCC and is increasing with aging of the population. Although there

registered in 2007 in the UK (population: 65 million), and the

are no clear statistics concerning the incidence of SCC in Japan,

annual number of cases is estimated to exceed 100 000.13 SCC

2507 cases were reported during the 5 years from 1987 to 1991.

is also increasing in the USA (population: 327 million), and 9–

The incidence is reported to be approximately 2.5/100 000 persons

14% of men and 4–9 % of women are considered to develop the

annually,5 and it is estimated to be approximately 1.5–2-times higher

disease during their lifetime.14 There is also a report that one of

As for the number of SCC patients overseas, more than

Also, according to a

every four people suffer skin cancer by the age of 70 years,15

survey of approximately 100 facilities from 1987 to 2001, SCC ac-

and ultraviolet light is considered responsible in 90% of these

counted for 28% of the 29 170 cases of SCC, BCC, and malignant

cases.16 According to the Medicare data in the USA, the inci-

melanoma combined. In this survey, also, there were 8975 cases of

dence of non-m elanoma cutaneous malignancies per 100 000

solar keratosis.8

people was 6075 in 2006 but increased to 7320 in 2012.17

than the incidence of malignant melanoma.

6,7

In a survey conducted in 2008 in approximately 180 facilities

However, it must be noted that this figure includes patients with

in Japan, there were 1050 cases of SCC and 741 cases of Bowen’s

BCC and carcinoma in situ and a considerable number of those

disease.9 Also, in a survey conducted in 2011 in approximately 200

with solar keratosis. Also, according to the data in 2012, 3278

facilities in Japan, there were 1247 cases of SCC and 874 cases of

of 100 000 people were treated for SCC including carcinoma in

10

Approximately 80% of the patients with SCC

situ.17 Therefore, in the USA, more than 1 million people are di-

were aged 70 years or above at the time of examination, were most

agnosed with SCC including SCC in situ annually with more than

frequently in their 80s, and their mean age was 77.8 years. The

15 000 deaths.18 Another report estimated that the number of

male : female ratio was 1.15:1 with males occupying a slight ma-

newly diagnosed cases of SCC is 180 000–520 000 annually with

jority. SCC developed most frequently from solar keratosis in 251

3932–8791 deaths.19 By race, the incidence of SCC per 100 000

cases (23.9%), from Bowen’s disease in 68 (6.4%), and from burn scar

people is estimated to be 7–3 60/year in whites, 2.6–2 .9/year in

in 42 (4.0%).8 Concerning the site, SCC occurred in the head and

Asians, and 3/year in blacks. 20 In addition, solar keratosis, which

neck region in 51.0%, trunk in 9.6%, upper extremity in 8.7%, lower

is a precursor lesion of SCC, is the most frequent precancerous

Bowen’s disease.

|
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lesion estimated to be affecting more than 40 million people in
the USA.
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1.1.4 | Clinical features

21

Squamous cell carcinoma occurs frequently in areas exposed to sunlight, such as the face, forehead, scalp, ear, and dorsum of the hand

1.1.3 | Tissue of origin, pathogenic
factors, and prevention

of elderly people, but can also affect other areas and the mucocuta-

Squamous cell carcinoma often develops from prodromal conditions

colored plaques or nodules with hyperkeratotic surface. However,

and intraepidermal cancer. Prodromal conditions include burn scar,

they may show an eroded surface, be ulcerated and crusted or ne-

chronic radiation dermatitis, suppurative hidradenitis, chronic dis-

crosed, or present with a cauliflower-like appearance. 29

neous junction. 27,28
Generally, SCC occur as slightly elevated reddish or normal skin-

coid lupus erythematosus, and decubitus ulcer, and intraepidermal

Actinic keratosis occurs frequently in light-exposed areas of

cancers include solar keratosis, Bowen’s disease, porokeratosis, and

elderly people,30 primarily show telangiectasia and a slightly scaly

bowenoid papulosis of the external genitals. Saida et al. classified

surface in an early stage but often develops into erythematous

prodromal conditions of SCC of the skin into three groups. Group

plaques accompanied by keratotic scales on the surface.31 There

1 is conditions in which scarring or chronic inflammation persists

are also other types, such as those that present with clinical fea-

for a long time such as burn scar and chronic radiation dermatitis;

tures called cutaneous horn characterized by thick cornification

Group 2 is SCC in situ or its early lesions such as Bowen’s disease

and horny elevations, that show milder cornification and epidermal

and solar keratosis; and group 3 is systemic disorders or conditions

thickening, and that are brownish or blackish in color due to melanin

from which SCC of the skin often develops such as xeroderma pig-

accumulation (pigmented actinic keratosis). Palpation of infiltration,

mentosum and chronic arsenic poisoning. 22 Accurate determination

and inflammation and bleeding, are signs suggestive of transition to

of the tissue of origin is considered important as it relates to the

invasive SCC.31

subsequent diagnosis and therapeutic approach.

Bowen’s disease frequently affects the head and neck region and

Pathogenic factors can be classified into external and host fac-

the ears of males and the lower extremities of females and enlarges

tors. Typical external factors are ultraviolet light, radiation, and

gradually.31 Its typical clinical picture is an irregularly shaped but

chemicals, and ultraviolet light in sunlight, in particular, is consid-

relatively distinctly bordered keratotic plaque often of mixed colors

ered to be involved in carcinogenesis as it directly damages DNA and

such as red, normal skin color, brown, and gray.32

causes mutations. When exposed to ultraviolet light, pyrimidine dimers are generated in DNA, and the damage is repaired by the DNA
repair mechanisms including nucleotide excision repair. 23 However,

1.1.5 | Histopathological features

if more lesions than can be repaired have been caused in DNA, their
repair becomes insufficient, and pyrimidine dimers are considered

Squamous cell carcinoma is a tumor that arises from the epidermis or

to persist. This is considered to cause gradual accumulation of many

adnexal epithelium and shows irregular proliferation of tumor cells

mutations, which leads to carcinogenesis. Chronic inflammation is

differentiating into epidermal keratinocytes with nuclear atypia.33

also considered to be involved in carcinogenesis by increasing oxida-

SCC is classified into SCC in situ and invasive SCC according to the

tive stress as it also directly damages DNA. 24

degree of progression.

Host factors include genetic diseases, such as xeroderma pig-

Squamous cell carcinoma in situ and invasive SCC are differen-

mentosum, porokeratosis, and epidermodysplasia verruciformis,

tiated from a comprehensive pathological viewpoint on the basis

and immunodeficiency due to treatment for other diseases, such

of whether the epithelial basement membrane is broken or not by

as organ transplantation, is also considered to be a possible factor.

infiltration of tumor cells. However, because this judgment is ex-

In xeroderma pigmentosum, functional defects are caused by ge-

tremely difficult to make in routine hematoxylin–eosin (HE)-stained

netic abnormalities of DNA damage repair systems such as nucleo-

specimens, and because tumor cells are considered to occasionally

tide excision repair.

25

The resultant insufficiency of repair of DNA

infiltrate by forming the basement membrane, the distinction is ac-

lesions is considered to lead to carcinogenesis. Also, in an immu-

tually made according to whether tumor cells have infiltrated to the

nodeficient state, analysis of patients with post-t ransplantation

reticular dermis or not.

skin tumors indicated that transplantation recipients have a 65-
fold increase in the risk of developing skin tumors and that immu-

1.5.1 | SCC in situ

nosuppression caused by immunosuppressants administrated to
transplantation recipients increases the occurrence of cutaneous

1. Actinic keratosis

SCC. 26
For the prevention of SCC, resection of intraepidermal cancer,

In actinic keratosis, tumor cells differentiating into keratinocytes

which serves as the tissue of origin, appropriate treatment, and con-

with large and atypical nuclei, which are occasionally accompanied

trol of exposure to ultraviolet light, which is an external factor, such

by mitoses, irregular proliferation, showing crowded nuclei, primarily

as avoiding massive exposure to sunlight are recommended.

in the lower epidermis. Tumor cells often proliferate like buds from
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a. Actinic keratosis type

between tumor cells and keratocytes in the spinous layer. The horny
cell layer of the interfollicular epidermis is usually accompanied by

The type in which actinic keratosis is present as an intraepithelial

parakeratosis and is stained eosinophilically. Parakeratosis is often

lesion. It occasionally exhibits a crater-like appearance, in which case

not observed in the epithelium of the hair follicle infundibular region,

differentiation from keratoacanthoma (KA) is necessary. Such a le-

which is stained basophilically. In this stage, eosinophilic and baso-

sion may be distinguished as crateriform SCC.

philic areas appear alternately in the horny layer. This is the pink and
blue sign. Tumor cells often infiltrate primarily along the basal layer of

b. Bowen type

the hair follicle and sweat duct epithelium. As the lesion progresses,
tumor cells begin to occupy the full thickness of the epidermis sim-

The type with Bowen’s disease as an intraepithelial lesion.

ilarly to Bowen’s disease. Such a lesion is called the bowenoid type.
Even in this state, ordinary actinic keratosis is often observed in some

c. KA type

parts of the lesion. If parakeratosis or bud-like growth is inconspicuous, it is difficult to histopathologically diagnose actinic keratosis

Lesions that show change characteristic of SCC in KA. It is synony-

even though large nuclei, nuclear atypicality, or an irregular arrange-

mous with KA with conventional SCC components.

ment are noted in keratinocytes of the lower epidermis. Still, it is possible to diagnose early lesions of actinic keratosis based on the clinical

d. Cystic type

findings of actinic keratosis. If wart or cutaneous horn formation is
clinically observed, there may be an overall histopathological struc-

Lesions arising from the wall of keratinous cysts from the dermis to

ture resembling that of warts. Solar elastosis in the dermis is a nearly

the subcutaneous adipose tissue. They correspond to so-called SCC

essential condition for a pathological diagnosis of actinic keratosis.

originating from epidermal cysts.

2. Bowen’s disease

e. Genital type

In Bowen’s disease, tumor cells differentiate into keratinocytes with

Lesions occurring in the external genitals except those arising from

large atypical nuclei proliferate diffusely and irregularly in all layers

scar or chronic radiodermatitis and those arising in xeroderma pig-

or part of the epidermis. Mitoses, many of which are atypical, are

mentosum. Such lesions are classified as an independent category,

observed, and dyskeratotic cells are often noted. Clumping cells that

because it is difficult to determine whether they have developed

resemble multinucleated giant cells are occasionally present. A row

from Bowen’s disease or from bowenoid papulosis, and because SCC

of keratinocytes with small uniform nuclei may remain in the lowest

affecting this region have a relatively poor prognosis.

layer of the epidermis that is called eye-liner sign, and they are considered residual normal keratinocytes. Tumor cells often infiltrate

f. Cicatricial type

the hair follicle epithelium or sweat ducts. There may be a verrucous
or crater-like general structure. The presence or absence of solar

Lesions occurring on trauma or burn scar confirmed clinically or by

elastosis does not matter.

medical interview.

3. Others

g. Radiodermatitis type

A condition that exhibits a clinical profile similar to that of condyloma

Lesions occurring on chronic radiodermatitis confirmed clinically or

acuminatum and a pathological profile similar to that of Bowen’s dis-

by medical interview.

ease is called bowenoid papulosis. SCC in situ arising in a scarred
area is also called cicatricial keratosis, and its pathological features

h. Xeroderma pigmentosum type

often resemble those of actinic keratosis. Radiation keratosis developing on chronic radiodermatitis and arsenic keratosis observed in

Lesions

patients with chronic arsenic poisoning are also known.

pigmentosum.

occurring

in

patients

1.5.2 | Invasive SCC

2. Histopathological findings

diagnosed

with

xeroderma

A. Histopathological findings common to invasive SCC
1. Clinicopathological classification
Although various classification methods have been proposed,34

Tumor cells that have differentiated to keratinocytes with nuclear

the following is one based on intraepithelial lesions.35 This system

atypia irregularly proliferate continuously from SCC in situ in the epi-

is a modification of the classification first reported by Ackerman

dermis or adnexal epithelium and infiltrate the reticular dermis and

et al.36,37 It reflects the prognosis relatively well.

deeper areas. The tumor cell nest is distinctly or indistinctly bordered.

|
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The tendency of tumor cells to keratinize can be confirmed by for-
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g. Radiodermatitis type

mation of cancer pearl, but, if they are poorly differentiated, cancer
pearl is not notable, and only individual cell keratinization may be

Relatively specific diagnosis of this type is possible if proliferation of

confirmed. Although keratinization of individual cells can be con-

fibroblasts with bizarre nuclei is observed in the lesion or the dermis

firmed by eosinophilic staining of the cytoplasm, particularly, around

around the lesion, but its differentiation from the cicatricial type is

the nucleus by HE staining, it is necessary to make clear distinction

difficult if such findings are indistinct.

from individual cell necrosis accompanied by nuclear degeneration.
h. Other histopathological subtypes
B. Typical histopathological findings in various clinicopathological
disease types

The World Health Organization (WHO) classification lists the fol-

a. Actinic keratosis type

lowing as histopathological subtypes of SCC.33

Clear actinic keratosis is observed around infiltrative lesions or in

1) Acantholytic SCC

the overlying epidermis. It is occasionally accompanied by acantholysis. Also, intradermal lesions may not form clear cell nests and ex-

Intercellular adhesion of tumor cells is histopathologically lost,

hibit an appearance resembling spindle cell SCC with proliferation of

resulting in a glandular structure. The prognosis was considered

spindle-shaped cells.

poorer in this type than in other types in the past42 but not to differ
according to recent reports.38,39

b. Bowen type
2) Spindle cell SCC
Clear Bowen’s disease is observed around infiltrative lesions or
in the overlying epidermis.

Poorly differentiated SCC that has lost the properties of squamous
epithelial differentiation. Its prognosis is generally considered

c. KA type

poorer than that of other types of SCC.40

Lesions of this type have a basic overall structure in which exophytic

3) Verrucous SCC (verrucous carcinoma)

and endophytic proliferation is observed, there is a crater-like structure in the center of the lesion, keratin mass is contained inside, and

See 7-a.

the epidermis around the tumor is curved and turned over at the
junction to the tumor (epithelial lip). There are parts of the lesion

4) Adenosquamous carcinoma

that can be clearly diagnosable as KA as mentioned below. That is
to say, there are areas that show irregular proliferation of keratino-

This is synonymous with squamoid eccrine ductal carcinoma, which

cytes with nuclear atypia in part of the lesion with an area of lumpy

is a sweat gland tumor.

proliferation of cells rich in eosinophilic cytoplasm with no nuclear
atypicality.

5) Clear cell SCC

d. Cystic type

Histopathologically, cells with clear cytoplasm are notable. This type
is considered to have no particular difference in prognosis.41

Lesions in which there is irregular proliferation of keratinocytes with
nuclear atypia continuous from a keratinous cyst.

6) SCC with sarcomatoid differentiation

e. Genital type

Squamous cell carcinoma that has sarcomatous components,
such as cartilage, bone, and striated muscle, as well as typical

Squamous cell carcinoma in situ with Bowen’s disease and bowenoid

keratinization.

papulosis including erythroplasia of Queyrat, in which the two conditions are difficult to discriminate.

7) Lymphoepithelioma-like carcinoma of the skin

f. Cicatricial type

Squamous cell carcinoma that shows dense lymphocyte and
plasma cell infiltration around small aggregates of undif-

Clear scar is observed in or around the lesion. Intraepidermal lesions

ferentiated tumor cells positive for AE1/AE3 or cytokeratin

often arise from the lower layers of the epidermis and resemble ac-

(CK)5/6. It resembles nasopharyngeal lymphoepithelioma-l ike

tinic keratosis.

carcinoma.
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Imaging examinations failed to diagnose 36% of the metastases to
the parotid gland and 20% of the metastases to the cervical lymph

Cytokeratin-positive tumor cells form a cord-like structure, which

nodes. They also reported that while the 5-year survival rate was

contains voids resembling vascular lumens. Although it resem-

60% in patients with parotid gland metastasis alone and 100% in

bles angiosarcoma, tumor cells are negative for vascular endothe-

those with cervical lymph node metastasis alone, it was 0% in those

lial markers. It is a highly malignant SCC. The stroma often shows

with metastases to both. Parotid and neighboring lymph nodes are

marked retention of mucin (mucus).

important as sites to which SCC metastasizes first, and imaging examinations of the head and neck region in patients predisposed to

9) SCC with osteoclast-like giant cell

lymph node metastasis is useful for the determination of the extent
of surgery and the appropriateness of postoperative radiation ther-

Highly malignant SCC in which inflammatory cell infiltration is ob-

apy. Nemzek et al. performed a case series study in 19 head and neck

served around aggregates of intermediately or poorly differentiated

cancer patients (including 10 with SCC). The sensitivity of MRI was

tumor cells, which are mixed with non-tumorous osteoclast-like

95% for detecting perineural infiltration. However, the sensitivity

cells.

was reported to be 63% concerning accurate evaluation of the extent of perineural infiltration. In determining the extent of resection,

C. Immunohistochemical findings33,42

resection must be designed by referring to the results of MRI along
with the results of other examinations.46 Sharma et al.47 compared

Cytokeratin 1 and CK10 are often positive. AE1/AE3 and CK5/6 are

postoperative pathological findings and preoperative CT findings

also positive in most cases. CK19 is often positive, but CK7 is nega-

in 30 patients who underwent surgery for lymph node metastasis

tive except in only a few cases. Epithelial membrane antigen (EMA)

and reported the usefulness of preoperative CT examination by de-

is also positive in many cases. Ber-EP4 is basically negative 43 but is

tecting central necrosis in preoperative CT images in 19 of the 30

positive in rare cases.

patients. Concerning preoperative PET/CT examination, there have
been case series studies, but no data concerning the prognoses are
available, and, from the viewpoint of cost–performance, it is consid-

1.1.6 | Imaging diagnosis

ered necessary to perform the examination in selected rather than
all patients.48,49 As observed above, it is not necessary to perform

1.6.1 | Imaging studies before surgery

imaging examinations in all SCC patients, and priority should be

There has been no study with a high evidence level that investigated

placed on careful history-t aking and physical examination.

preoperative imaging findings, recurrence rate, and survival rate

Sentinel lymph node biopsy is covered by health insurance when

in SCC patients. In the National Comprehensive Cancer Network

the lesion exceeds 2 cm in length in Japan. Therefore, it is necessary

(NCCN) Guidelines,44 imaging examinations to be performed before

to accurately determine the tumor size. If the measurement of the

surgery of local lesions, regional lymph nodes, and distant metastasis

tumor size and judgment of whether the lesion is in situ or not are

are described. Concerning local lesions, magnetic resonance imaging

difficult by physical examination alone, examinations, such as high-

(MRI) is recommended for those suspected to have tumor infiltration

frequency ultrasonography of the tumor itself, are recommended.

to bones and deep soft tissues and those suspected to have tumor in-

Palpation is performed first for the examination of the presence or

filtration to nerves and lymphatic vessels, and CT examination is con-

absence of lymph node metastasis, but if the judgment by palpa-

sidered useful for those suspected to have bone infiltration. Regarding

tion is difficult due to scar or chronic skin ulcer, modalities, such as

imaging studies of reginal lymph nodes, the guidelines recommend

ultrasonography and CT, are employed. Also, as the presence or ab-

fine-needle aspiration cytology for those with enlargement observed

sence of perineural infiltration is related to the recurrence, it must

clinically or suggested by imaging examinations. If fine-needle aspi-

be detected before surgery, and the knowledge is useful for the

ration cytology is positive, contrast-enhanced CT of reginal lymph

evaluation of the indication for postoperative adjuvant therapies.50

nodes, positron emission tomography (PET)/CT examinations, and

Exploration for distant metastases is necessary for the evaluation of

imaging examinations of the thoracic, abdominal, and pelvic regions

indications for radical surgery of regional lymph nodes in patients

except lymph nodes are recommended. The European Organization

already confirmed to have regional lymph node metastasis, but how

for Research and Treatment of Cancer (EORTC) Guidelines45 recom-

much it contributes to the improvement in the outcome is unknown.

mend ultrasonography of lymph nodes to detect lymph node metas-

Since the occurrence of distant metastasis is very rare in SCC pa-

tasis. Ultrasonography is reported to be essential particularly when

tients without lymph node metastasis, it is unnecessary to perform

the thickness of the tumor is expected to exceed 6 mm. However,

imaging examinations as a routine for exploration of distant metas-

whether imaging examinations in patients with no physical lymph

tases except when it is clinically suspected.

node enlargement improve the outcome is presently unclear.
Barzilai et al.43 performed a case series study in 22 head and

1.6.2 | After treatment

neck SCC patients and reported histological metastasis to the pa-

Although there have been no reports that convincingly showed how

rotid gland in 68% and metastasis to cervical lymph nodes in 45.5%.

much imaging examinations after treatment of cutaneous SCC can

|

ANSAI et al.

contribute to the detection of local recurrence, regional lymph node
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c. KA

metastasis, or distant metastasis and improvements in the survival
rate, careful examination of the primary focus and regional lymph

The disease concept of KA is controversial, with some consid-

nodes by inspection and palpation to check the presence or absence

ering it to be benign56,57 and others regarding it as a subtype

of recurrence and metastasis is considered important in the high-risk

of SCC. 58 Also, KA has been suggested to be a single entity or

groups as indicated by the report that 95% of local recurrences and

to be a term that generally indicates different tumors similar in

metastases occur within 5 years after treatment.

architecture. 59-62
Clinically, KA occurs frequently in the head and neck region and
face of older people as crater-like nodules containing keratinous

1.1.7 | Related diseases and diseases to be
differentiated

plugs in the center, and its periphery seems to be a glossy extension

a. Verrucous carcinoma

a keratinous plug in the center and shows external and internal

Verrucous carcinoma (verrucous SCC) is a well-differentiated

proliferation. The neoplastic cells are characterized by rich ground

and low-grade type of SCC that clinically shows a verrucous or

glass-like mildly eosinophilic cytoplasm, so-c alled large pale-pink

cauliflower-like appearance. It proliferates locally and extends to

cells. The neoplastic cells may have a degree of atypicality, but if

deep areas as it progresses but metastasizes rarely. It frequently af-

large pale-pink cells are only slightly atypical, the lesion frequently

fects the lips, external genitalia, and planta, and lesions occurring in

regresses spontaneously and does not follow a malignant course.

these regions are respectively called oral florid papillomatosis, giant

On the other hand, if clearly atypical cells rather than typical large

condyloma acuminatum (Buschke–Löwenstein tumor), and epithe-

pale-pink cells are present in some parts of the lesion, it has been

lioma cuniculatum. 2 Papillomatosis cutis carcinoides, which often

reported not to regress spontaneously and to have malignant

of the normal epidermis.
Histopathologically, the lesion has a crater-like structure with

occurs in the lower leg, may be included in this category.

51,52

potential.61,62

Histopathologically, the lesion shows asymmetric exophytic and

However, clinical or pathological differentiation between KA and

endophytic proliferation.51,52 It is differentiated from usual SCC

invasive SCC is occasionally difficult even by examination of biopsy

by the following points. First, the tips of the epidermal processes

specimens that permit evaluation of the entire lesion, and many au-

are rounded and bulbous (contrasting with thin and sharp tips of

thors have recommended complete resection when KA is clinically

pseudocarcinomatous hyperplasia).53 Second, the lesion shows

suspected.63

expansive/pushing growth rather than infiltrative/destructive
growth51 (progresses by “bulldozing” rather than “stabbing” the surrounding tissues).

54

d. BCC

Third, tumor cells rarely show atypia, individual

cell keratinization, or mitoses.51,54,55 Fourth, neutrophilic abscesses

The differentiation of BCC from SCC with tumor cells resembling

are formed in the epidermis (the presence of neutrophils is an im-

basal cells is occasionally difficult. Also, BCC often forms collision

portant clue to the diagnosis).51

tumors with SCC in the face. BCC can be differentiated by nuclear
palisading in the periphery of the tumor cell nests and mucin accu-

b. Bowenoid papulosis of the genitalia

mulation around and within the tumor cell nests. Most importantly,
however, while SCC forms lesions in the epithelium (epidermis or

Bowenoid papulosis of the genitalia is multiple black papules aris-

adnexal epithelium), BCC is continuous with the epithelium but does

ing in the external genitalia and presents histological findings sim-

not form intraepithelial lesions. By immunohistochemical staining,

ilar to those of Bowen’s disease. Human papilloma virus (HPV) is

neoplastic cells of BCC are Ber-EP4(+) and EMA(−), but those of SCC

often detected. The disease tends to occur more frequently in sex-

are Ber-EP4(−) and EMA(+).42,64

ually active young people and forms black papules or flat plaques
2–20 mm in diameter in the external genitalia, some of which may

e. Other diseases to be differentiated

be verruciform. Histopathologically, thickening and misalignment of

1) Porocarcinoma

the epidermis, nuclear atypia and atypical mitoses, clumping cells,
and multinucleated cells are observed similarly to Bowen’s disease.

Concerning porocarcinoma, lumen formation (sweat duct differen-

Clinically, melanin deposition in the basal layer and melanophages

tiation) by squamoid cells with nuclear atypia (cuticular cell) is an

in the upper layer of the dermis are common findings in markedly

important finding. SCC may present porocarcinoma-like histological

pigmented lesions. HPV can be detected frequently, and high-risk

features due to acantholysis or a proliferation of tumor cells in the

type HPV16 is detected, particularly, in typical cases. Since this dis-

sweat ductal epithelium, but demonstration of sweat ductal differ-

ease may serve as an infection source for uterine cervix cancer, it is

entiation of tumor cells is necessary for diagnosing porocarcinoma.

recommended to be completely treated by methods, such as liquid

For immunohistochemical staining, carcinoembryonic antigen (poly-

nitrogen cryocoagulation and electric cauterization, and not to be

clonal), carbohydrate antigen 19-9, and, recently, CD117 have been

left untreated.

reported to be useful.65
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tumor. This technique makes one-stage tumor resection with a minimum margin possible.66

The presence of cells showing sebaceous gland differentiation

Rowe et al. performed a case series study and compared the re-

is indispensable for the diagnosis of sebaceous carcinoma. By HE

sults of Mohs surgery and usual surgical resection of SCC. According

staining, they are recognized as cells with foamy cytoplasm and

to their report, the recurrence rate of primary skin lesions after a

scallop shell-like nuclei. Sebaceous carcinoma with few cells show-

long-term follow-up for 5 years or longer was 8.1% in the surgical

ing sebaceous gland differentiation is often difficult to differentiate

resection group but 3.1% in the Mohs surgery group, and the post-

from SCC. Adipophilin is the most useful for immunohistochemical

operative recurrence rate of lesions that had developed local recur-

staining.42

rence was 23.3% in the usual surgery group but low at 10.0% in the
Mohs surgery group. In addition, the recurrence rate in neurotropic

3) Metastatic SCC of the skin

cases of SCC was 47.2% in the usual surgical resection group but 0%
in the Mohs surgery group. Moreover, in SCC with a tumor diameter

Metastatic SCC of the skin must be eventually diagnosed according

of 2 cm or greater, the cure rate was 58.3% in the surgical resection

to the presence or absence of the primary focus, but the presence

group but high at 74.8% in the Mohs surgery group. Since the me-

or absence of SCC in situ is the most important histopathological

tastasis rate of SCC increases to 30.3% after recurrence, and the

feature of the lesion.

survival rate after metastasis decreases to 34.4%, the authors recommended Mohs surgery because of the low postoperative recurrence rate.67 Furthermore, van Lee et al.68 compared patients who

1.1.8 | Surgical treatments

underwent Mohs surgery and those who underwent usual surgery
among 672 SCC patients. While the local recurrence rate was 8%

1.8.1 | Introduction

after usual surgery, it was low at 3% after Mohs surgery, indicating

The response rate to chemotherapy of SCC tends to be lower than

the usefulness of Mohs surgery. A low recurrence rate as an advan-

that of malignant melanoma and other cutaneous malignancies.

tage of Mohs surgery was also reported by Leibovitch et al.69 They

Therefore, surgery is still one of the most important treatment op-

performed a case series study in patients who underwent Mohs

tions along with radiation therapy. For the future, immune check-

surgery in 1993–2002 and were registered in the Australian Mohs

point inhibitors are expected to be introduced also to the treatment

surgery database (a total of 1263 patients of whom 61.1% were

for SCC, and drastic change is considered to occur as in the treat-

newly diagnosed, 38.9% were recurrent cases, and 96.5% had pri-

ment for malignant melanoma. In this section, the significance and

mary SCC of the head and neck region). As a result, in the recurrent

indications of current surgical treatments are outlined.

cases, the maximum diameter (p < 0.0001) and postoperative defect
(p < 0.0001) were larger, number of resections in Mohs surgery was

1.8.2 | Resection of the primary focus

higher (p < 0.0001), and the percentage of those who showed infiltration beyond the preoperative clinical margin was higher (p = 0.02)

1) Resection margins (lateral, deep)

than in the newly diagnosed cases. In addition, the recurrence rate
during the 5 years after Mohs surgery was 3.9% in all patients (2.6%

See CQ2 for resection margins.

in the newly diagnosed group, 5.9% in the recurrence group), and
none had metastasis. Major factors related to the recurrence were

2) Mohs surgery (1not covered by health insurance as of April
2019 in Japan)

a previous history of recurrence, infiltration beyond the preoperative clinical margin, and number of resections in Mohs surgery (the
site of the tumor, histological type, size at the first examination, or

Mohs surgery is a technique to check whether the tumor has been

postoperative defect was not related to the 5-year recurrence rate).

completely resected or not before reconstruction by intraoperative

Since the local recurrence rate was low after Mohs surgery although

pathological examination and is one of the procedures widely used

many high-risk patients were included in the subjects of this study,

in Western countries. The surgeon resects the tumor at the point

complete resection is suggested to be most important. As observed

considered to be its macroscopic margin. The tissue frozen on the

above, Mohs surgery has the advantage of a low recurrence rate

cryostat is sliced horizontally, a section is prepared from the lowest

and is considered to be more useful than usual surgical resection.

layer and stained. If tumor cells are observed, additional resection

However, this technique is complicated, requires special training for

is made, and a tissue section is prepared again. By repeating this

acquisition, and requires time and labor for implementation of a se-

procedure, only the tissue in which the tumor is present can be re-

ries of processes, and it has not gained wide acceptance in Japan

moved. Also, resection with the minimum margin is made possible

because of these disadvantages.

by applying the same technique to the circumferential margin of the
1

The disease stages that appear in the test are based on the Union for International
Cancer Control (UICC) classification at the time of the studies and differ in many
respects from those by the current staging system.

1.8.3 | Resection of distant metastases
In existing reviews (Cochrane Library, Clinical Evidence: Issue
9, Evidence-b ased Dermatology) and English and Australian
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guidelines about SCC, there is no mention about resection of
distant metastases. NCCN Guidelines of the USA

44
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1.8.5 | Lymph node dissection

recommend

Since the therapeutic results of SCC without regional lymph node

participation in clinical trials of immune checkpoint inhibitors

metastasis are favorable, the presence or absence of lymph node

and chemotherapy, but surgery is listed with palliative radiation

metastasis is suggested to be an important prognostic factor. In

therapy as treatments for symptomatic sites. Therefore, surgical

Japan, the 80-month survival rate in the 1082 SCC patients regis-

treatment for metastatic foci of SCC is considered to be limited

tered at 27 facilities in 1987–1994 was 92% in stage I patients and

to cases in which resection is easy and expected to be useful as

82.6% in stage II patients but low at 48% in stage III patients with

palliative therapy.

reginal lymph node metastasis,76 and the establishment of an effective treatment for this group is awaited. For patients demonstrated

1.8.4 | Sentinel lymph node biopsy

by imaging examinations in advance to have lymph node metasta-

Fukushima et al. performed sentinel lymph node biopsy in 54 SCC

sis, European guidelines recommend lymph node dissection of the

patients and reported that metastases were observed in sentinel

metastasis-positive area.45 However, the benefits of prophylactic

lymph nodes in four patients, all of whom had T2 lesions (≥2 cm in

lymph node dissection have not been studied sufficiently, and its sig-

70

Based on this report, in Japan, sentinel lymph node

nificance is unclear.77 Conventionally, in Japan, prophylactic lymph

biopsy in SCC patients is covered by health insurance when the lesion

node dissection for SCC has been avoided, in principle, and radical

exceeds 2 cm in length. There are a few reviews concerning sentinel

dissection has been performed when evident lymph node metasta-

lymph node biopsy for SCC in Western countries. In a systematic re-

sis has been confirmed. In some non-randomized controlled studies,

long diameter).

71

metastasis to sentinel lymph nodes

comparisons were made between a group that received prophylac-

was observed in 7.9% of all patients, but the survival rate was not

tic lymph node dissection for SCC of the face (superficial parotidec-

analyzed. According to a review by Renzi et al., sentinel lymph node

tomy and cervical lymph node dissection) and a group that received

biopsy was performed in 83 SCC patients with no clinical lymph node

tumor resection alone, and the life prognosis was reported to be

enlargement, and 14 (16.9%) were positive. Using multiple logistic re-

more favorable in the prophylactic lymph node dissection group,78

gression analysis, the tumor size was correlated with the metastasis

but none of the Western guidelines or reviews mention the benefits

rate of sentinel lymph nodes (odds ratio: 4.27, p = 0.026).72 According

of prophylactic lymph node dissection. For these reasons, the clini-

to a systematic review by Ross et al.,73 metastasis was observed

cal significance of prophylactic lymph node dissection for SCC is un-

in sentinel lymph nodes in 139 (24%) of the 585 patients with pri-

clear, and the procedure is basically not recommendable.

view by Tejera-Vaquerizo et al.,

mary anogenital SCC and in 17 (21%) of the 82 patients with non-
anogenital SCC. Sentinel lymph nodes could not be identified in 20

1.8.6 | Reconstruction

(3%) of the 607 patients with anogenital SCC and four (3%) of the 85

There are various methods for reconstruction after resection, includ-

patients with non-anogenital SCC. In patients who underwent lymph

ing epithelialization of the raw surface from the surrounding areas,

node dissection, sentinel lymph node biopsy was a false negative in

primary plication, skin grafting, local flap, distant flap, and free flap.

eight (4%) of the 213 patients with anogenital SCC and one (5%) of

The reconstruction method is determined in consideration of the

the 20 patients with non-anogenital SCC. Ross et al. considered that

site, size, and depth of the defect, type of deep tissue, and functional

controlled studies are necessary to evaluate whether sentinel lymph

and aesthetic aspects. Generally, an approach called reconstructive

node biopsy contributes to improvement in the survival rate of SCC

ladder devised by Harold Gillies is applied.79 In the reconstructive

73

patients.

Similarly, whether sentinel lymph node biopsy in SCC pa-

ladder, reconstruction is designed by first considering a less invasive

tients leads to an improvement in the survival rate is not discussed in

simple method, which may be conservative therapy or simple clo-

guidelines or reviews from Western countries. There have also been

sure, and serially advancing to skin grafting, local flap, regional flap,

few studies in Japan. Maruyama et al. performed sentinel lymph node

distant flap, and free flap (Figure 1).80 Recently, however, a theory

biopsy in 49 SCC patients and reported metastasis to sentinel lymph

called the reconstructive elevator, which is an approach to deter-

nodes in 18.4%.74 Also, Takahashi et al. retrospectively evaluated 26

mine the reconstruction method by attaching more importance to

patients who underwent sentinel lymph node biopsy and reported

functional and aesthetic aspects than the reconstructive ladder, has

that 23.1% were positive for metastasis to sentinel lymph nodes and

become the mainstay.81 Yet, there has been no randomized control

75

that four of the six positive patients died due to SCC.

From these results, although there is presently no high-level evidence concerning whether sentinel lymph node biopsy contributes

trial (RCT) that compared reconstruction methods, such as simple
suture, skin grafting, and skin flaps after surgery, for SCC, and the
evidence is mostly case reports.

to the survival of SCC patients, it appears reasonable to consider

In Japan, SCC occurs most frequently in the head and neck

sentinel lymph node biopsy in patients considered to be at a high risk

region (51%), followed by the trunk (9.6%), upper extremity (8.7%),

for metastasis despite the absence of abnormality in lymph nodes by

and lower extremity (16.9%).9 In 53.3% of SCC patients, the size

physical or imaging examinations, because SCC metastasizes primar-

of tumor is 2 cm or less. Since larger lesions show a greater in-

ily via the lymphatic system, and because exact staging is expected

filtration tendency, wider resection is necessary. In patients

to become more important in the future as novel drugs will also be-

in whom important organs (viscera, bones, and nerves) are ex-

come available for the treatment of SCC.

posed, skin grafting is difficult to select if plication is impossible,
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Free flap

survey in 86 patients, reported that the results were more satisfactory in local flap surgery, with the satisfaction score being 4.3

Distant flap
Regional flap
Local flap

and 3.5 in local flap surgery and skin grafting, respectively. They
ascribed this difference in the satisfaction score to the aesthetic
superiority of local flap surgery in terms of the similarly of the
flap in the color and texture to the surrounding skin. 84 Concerning
older patients, also, there is a report that skin flap surgery is recommended as a reconstruction method that requires fewer days
for postoperative treatments. 85

Skin graing

Simple suturing
Conservave therapy

1.1.9 | Radiation therapy
1.9.1 | Introduction
In many cases, SCC stays in the primary focus, and surgery is standard therapy. However, radical radiation therapy is considered for

F I G U R E 1 Reconstructive ladder. The reconstruction methods
are evaluated serially from easier and less invasive ones as climbing
the ladder step by step. This figure adapted from reference
Tsuchida80

inoperable cases, cases in which surgery is undesirable from functional and aesthetic viewpoints, cases with perineural infiltration,
and locally advanced cases.86 The results of radiation therapy in
early and small SCC are favorable, and local control can be achieved
in approximately 90% of the patients, similar to surgery.87 Close co-

and reconstruction using skin flaps is required. Particularly, in

operation between dermatologists and radiation oncologists is im-

the face, since organs including the eyelid, nose, ear, and mouth

portant for the designing of treatment.

have characteristic structures with free margins and are exposed,
aesthetic reconstruction in consideration of the thickness, color,
texture, and morphology is necessary.

82

1.9.2 | Postoperative radiation therapy

As reconstruction by un-

Postoperative radiation therapy is considered for patients with a

reasonable suture often results in deformity even after resection

positive resection margin or a resection margin near the tumor and

of a small area, some other techniques, such as skin grafting and

those with perineural invasion, bone or nerve infiltration, and re-

local flap surgery, are often necessary. Also, more aesthetically

currence.88 The radiation dose is generally 50 Gy/25–66 Gy/33

satisfactory results mimicking the thickness, color, and texture of

fractions. Since the frequency of lymph node metastasis is low, the

the natural skin are obtained by collecting the skin graft from the

usefulness of prophylactic irradiation of the lymph node region has

nearest possible site to the resected area and with full-t hickness

not been established, but lymph nodes are included in the irradiation

than split-t hickness skin grafts. The results of skin grafting of the

area in patients positive for lymph node metastasis. The effective-

face using grafts from the preauricular, postauricular, supraclavic-

ness of the combination of chemotherapy is still under evaluation.

ular, and infraclavicular regions vary in the order of more aesthetic

In a retrospective study, the recurrence-free period was prolonged

to less aesthetic.

by concomitant administration of a platinum preparation in patients

Ogata et al. reported that, in 325 patients with cutaneous/soft
tissue malignancies (BCC in 30%, SCC in 35%, malignant melanoma

with two or more positive lymph nodes, a positive resection margin,
and extranodal infiltration.89

in 15%, extramammary Paget’s disease in 8%, and sarcoma in 6%),
reconstruction was made by unreasonable suture (including major

1.9.3 | Radical radiation therapy for primary foci

and minor amputations) in 50%, skin flap surgery in 23%, skin graft-

Radical radiation therapy is effective for early disease and the local

ing in 24%, and a combination of skin flap and skin graft in 1%. By the

responses are excellent. Fractionated irradiation at a dose of ap-

site, the most frequent reconstruction method was unreasonable su-

proximately 64 Gy/32 fractions for tumors 2 cm or less in diameter

ture in the head and neck region (47%), upper extremity (71%), trunk

and approximately 66 Gy/33 fractions for those of more than 2 cm in

(66%), lower extremity (50%), and genitalia (69%) but skin grafting in

diameter is a standard regimen, but hypofractionated radiotherapy

the hand and foot (65%). Skin grafting was selected most frequently

is also attempted. A dose of 5 Gy or higher may cause late aesthetic

for reconstruction in the hand and foot, probably because unrea-

adverse events, but irradiation at 3 Gy to a total dose of 51–54 Gy

sonable suture causes functional impairment in the hand and foot, in

or 2.5 Gy to a total of 50–60 Gy rarely poses aesthetic problems.90

which the amount of tissue is limited.

83

Chemoradiotherapy for advanced disease is being evaluated by

Lee et al. performed local flap surgery in 77.7% and skin graft-

clinical trials, but its efficacy has not been demonstrated. Promising

ing in 22.3% of 153 patients with cutaneous cancer of the face

local effects have been reported in a phase II prospective clinical

(BCC in 56.8%, SCC in 37.2%, and Bowen’s disease in 5.8%) for

trial by weekly cisplatin administrations with irradiation at 70 Gy/35

reconstruction after resection and, by conducting a questionnaire

fractions.91
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1.9.4 | Radical radiation therapy using special radiations

(57%) of the 28 treatment responders.95 Based on these results, the

Particle-beam radiation therapy is used for the treatment of malig-

US Food and Drug Administration (FDA) approved cemiplimab as a

nant melanoma but not SCC.

drug for SCC (September 2018). For the future, immune checkpoint
inhibitors may become a standard treatment for SCC, but as SCC

1.9.5 | Palliative radiation therapy

in immunocompromised patients after organ transplantation was

Palliative irradiation for skin lesions is discussed in the CQ.

excluded in this study, its use for SCC after organ transplantation
requires further evaluation.

1.9.6 | Future prospects of radiation therapy
Electron beam therapy is performed as routine irradiation, but, for

1.10.4 | Future prospects of drug therapy

tumors with lymph node metastasis, intensity-modulated radiation

Immune checkpoint inhibitors are the most promising as drug ther-

therapy shows better tumor coverage and fewer complications and

apy. Their use in postoperative treatment and their combination

is considered promising. While brachytherapy has been suggested

with surgery and chemotherapy will be evaluated.

to be effective overseas, the facilities capable of this therapy are
limited in Japan.

1.1.11 | Other treatments
1.9.7 | Conclusion
As prior mentioned, close discussion between dermatologists and

External application of imiquimod is effective for intraepidermal

radiation oncologists is necessary for the determination of the ex-

cancers such as actinic keratosis and Bowen’s disease (its use for

tent of the tumor and volumes used for the planning of radiotherapy

diseases other than actinic keratosis of the face/hairless part of the

for SCC.

head is uncovered by health insurance as of March 2019). External
anticancer drugs (bleomycin sulfate preparation, 5-FU ointment),
cryotherapy, and photodynamic therapy (PDT) are also effective as

1.1.10 | Drug therapy

treatments for intraepidermal cancer.96 However, the effectiveness
of these treatments against infiltrative SCC is limited, and they are

1.10.1 | Introduction

performed, if performed, mostly for palliation.

Treatment for SCC is primarily local treatment. RCT have not been

Mohs paste is occasionally used as a hospital preparation for the

performed concerning chemotherapy, and a standard treatment

management of effusion, bleeding, and/or bad smell from tumors.

does not exist at present. For patients with locally advanced unre-

This therapy degenerates or scleroses tumors with zinc oxide, which

sectable lesions or distant metastasis, chemotherapy similar to that

was used for tissue fixation in the original Mohs surgery.97,98

for head and neck SCC is often performed.

Also, metronidazole gel may be used for disinfection and deodorization of cancerous skin ulcers.

1.10.2 | Postoperative chemoradiotherapy
Postoperative chemoradiotherapy is performed for high-risk SCC,
but the significance of chemoradiotherapy is unclear. By comparison

1.1.12 | Prognosis

between radiation therapy alone and chemoradiotherapy (carboplatin 1 time/week × 6 + irradiation) in 321 patients with head and

Reports about the prognosis of SCC are limited. In 1987–1991, the

neck cancer including SCC, no significant difference was observed

5-year survival rate was 99.0% in stage I, 85.0% in stage II, 65.2%

91

between the two groups.

in stage III (T4N0M0), 55.3% in stage III (anyTN1M0), and 38.4%
(4-year survival rate) in stage IV.99 According to the data of 1082

1.10.3 | Systemic chemotherapy

patients in 1987–1994 at 27 facilities, the 80-month survival rate by

Regimens with cisplatin as the primary component are often em-

stage based on American Joint Committee on Cancer 2002 in 969

92,93

ployed in chemotherapy for SCC.

In a report of 14 patients ad-

patients after exclusion of 113 lost to follow-up was 92% (n = 405)

ministrated cisplatin + bleomycin + fluorouracil (5-FU), 11 responded

in stage I, 82.6% (n = 334) in stage II, 59.3% (n = 113) in stage III-1,

to the treatment.94

48% (n = 81) in stage III-2, and 48% (n = 81) in stage IV. Also, by sex,

Concerning molecular-t argeted drugs, there is a report of cetuximab, which is effective for head and neck cancer. Maubec et al. administrated cetuximab alone to 36 patients with unresectable SCC
and reported disease control in 25 (69%).94

the 90-month cumulative survival rate was 73% in males and 87%
in females.8
There are recent data from 2006 to 2012 at the National
Cancer Center Hospital. As a result of 7-year follow-up of 115

Immune checkpoint inhibitors, a treatment established as a stan-

SCC patients, the 5-year overall survival rate according to the

dard treatment for head and neck cancer, is also expected to be ef-

UICC 2009 staging system was 100% in stage 0/I, 81.5% in stage

fective for SCC. In a phase II clinical trial of the programmed death 1

II, 57.6% in stage III, and 0% in stage IV, and the 5-year overall

(PD-1) inhibitor cemiplimab, responses were observed in 28 (47%) of

survival rate calculated by the Kaplan–M eier method was 76.8%.

the 59 patients, and the effect persisted for 6 months or longer in 16

By sex, the 5-year overall survival rate was 92.2% in females and
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69.1% in males. By tissue of origin, the 5-year overall survival rate

and 2.50% in 5 years,106,107 but the figures vary widely from 0.025%

was 66.7% for scar and 78.4% for others, and it was significantly

to 20% a year among reports.108

100

lower when SCC originated in scars,

partly because a higher

The incidence of actinic keratosis in the Japanese population is

percentage of SCC arising from burn scar are stage IV.101 Also,

estimated to be 100–120/100 000 people per year.12 Actinic kera-

according to the data of 111 SCC patients at the Department of

tosis is more common in white populations and was relatively rare in

Dermatology, Asahikawa Medical University, the 5-year overall

Japanese. However, the number of patients in Japan has increased

survival rate by stage based on the UICC 2002 staging system was

steadily with rapid aging of the population and nearly doubled from

100% in stage I, 79.3% in stage II, 34.4% in stage III, and 0% in

1987 to 2001.12

101

stage IV.

Actinic keratosis is known to be related to chronic exposure

In addition, according to the data of 400 SCC patients at the

to ultraviolet light. Concerning the preventive effect of sunscreen

Niigata Cancer Center, local recurrence was observed after treat-

agents against actinic keratosis, there have been two RCT in

ment in 13 (3%). Also, regional lymph node metastasis was noted

Australian subjects, in which the incidence could be reduced by 38%

in 43 patients (11%) throughout the course with 23 (6%) showing

and 24%, respectively.109,110 In Japan, also, there is a cohort study of

metastasis at the initial treatment and 20 (5%) developing metastasis

the relationship between the latitude and the incidence of skin can-

during the course. The median time until detection of lymph node

cer that compared the incidence of actinic keratosis between Kasai

metastasis during the course was 7 months. Distant metastasis was

City in Hyogo Prefecture and Iejima in Okinawa Prefecture. The in-

observed in nine (2%), and it was not accompanied by reginal lymph

cidence per 100 000 people was 144.2 in Kasai City and 696.8 in

7

node metastasis in two (0.5%). In a report examining the odds ratio

Iejima, and it was five-times higher in Okinawa than in Hyogo.111

of the susceptibility of various regions to metastasis of SCC com-

(The latitude of Iejima is lower than that of Hyogo.) In addition, 60%

pared to head and neck region, it was high at 5.86 in the external

of SCC in Japanese occurs in sun-exposed areas, suggesting that

genitalia, 3.32 in the trunk, and 2.59 in the lower extremity.9

ultraviolet light is involved in its etiology, although not so much as

In the USA, the annual number of patients who develop SCC is

in whites.11

estimated to be 180 000–520 000 with some differences among

Treatments for actinic keratosis include surgery, cryotherapy,

reports, and metastasis is observed in 2–5% of these patients.19

PDT, external application of imiquimod, and external application of

The cure rate is reportedly 95% if the primary focus is completely

5-FU ointment. See CQ1 for the selection of these treatments.
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resected.

According to a systematic review, if high-risk SCC was

completely resected, the local recurrence rate was 5%, regional
lymph node metastasis rate was 5%, distant metastasis rate was 1%,

1.1.14 | Bowen’s disease

and mortality rate was 1%.103
Bowen’s disease is an intraepidermal lesion of SCC, and 3–5% of the
lesions are considered to progress to SCC.112 The disease, consid-

1.1.13 | Actinic keratosis

ered to be caused by ultraviolet light, radiation, immunosuppression,
and virus, is observed frequently in older individuals.112 It is treated

Actinic keratosis is a precancerous lesion or intraepithelial cancer

primarily by surgery, cryotherapy, PDT, and external application of

of keratinocytes that develops primarily in sun-exposed areas such

5-FU and imiquimod, and foreign guidelines propose selective use

as the face and dorsum of the hand. Capillary proliferation is the

of these therapies depending on the site and number of lesions. The

primary finding in an early stage, but erythema accompanied by

contents of the guidelines vary slightly, but surgery and cryotherapy

keratinization gradually develops. By dermoscopy, slightly reddish

are recommended for small lesions, and external treatments using

pseudonetwork reflecting this capillary proliferation is noted, and

PDT, 5-FU, and imiquimod, is recommended for large or multiple

the characteristic strawberry pattern, which shows white hyperkera-

lesions. However, the conservative approach of observation with

totic follicular dilatation, is observed. Actinic keratosis has five major

moisturization alone is also suggested for thin lesions in the lower

clinical types, namely the erythematous, pigmented, verrucous, cu-

extremities of older patients.113

taneous horn, and hypertrophic types, of which the erythematous

In Japan, surgical treatment is performed widely, but evi-

type is the commonest.104 Histologically, atypical keratinocytes are

dence concerning the extent of resection is scarce. There have

observed primarily in the basal lamina, accompanied by solar elas-

been reports that the local recurrence rate 1 year after resec-

tosis primarily of the upper layers of the dermis. As histopathologi-

tion of actinic keratosis with a margin of 1 mm was 4%114 and

cal subtypes of actinic keratosis, there are hypertrophic, atrophic,

that, in a retrospective study, the recurrence rate during a fol-

bowenoid, acantholytic, pigmented, and lichenoid types.104

low-u p period of 1–5 years was 2.8%, although information con-

Actinic keratosis progresses to SCC. Infiltration, inflammation,

cerning the margin was scarce.115 Since the resection margin

and bleeding are signs of progression to SCC.105 There have been

for low-r isk SCC is set at 4 mm or more in CQ2 of the present

various reports concerning the probability of progression of actinic

guidelines, a resection margin of 1–4 mm is recommended for

keratosis. For example, according to data in the USA, the probability

Bowen’s disease, but further evaluation is considered neces-

of progression to infiltrative SCC is 0.39% in 1 year, 1.79% in 3 years,

sary. In Western countries, Mohs surgery is performed widely,
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but recurrence was observed in 6.3% of the 95 patients, ap-

effective for Bowen’s disease, but it is not covered by health insur-

proximately half of whom were recurrent cases, after Mohs sur-

ance in Japan as of April 2019.

gery.116 Although this procedure is considered excellent in that
the resection margin can be minimized, it has not gained wide

Clinical questions (CQs) and recommendations
CQ1 Should the following treatments be performed against ac-

acceptance in Japan, because special training is necessary to

tinic keratosis?

acquire the technique, and the procedure is time- and labor-

Surgery

consuming. As observed above, although the evidence is insuf-

Cryotherapy

ficient, surgery is considered to be the most reliable treatment,

PDT

because it provides a high local control rate and a chance for

Imiquimod

histopathological evaluation.

5-FU ointment

Cryotherapy is adopted widely primarily for mild cases because

[Recommendation]

of its simplicity. Holt reported that the recurrence rate of Bowen’s

Surgery

disease after cryotherapy was 0.5% (1/128) and that the recur-

Cryotherapy

117

rence was observed half a year after the treatment.

However,

PDT

when Morton et al. compared cryotherapy and PDT, the complete

Imiquimod

response rate after one cycle of treatment was 75% in the PDT

5-FU ointment

group and 50% in the cryotherapy group, and the PDT was also
superior with regard to adverse events.118 In a subsequent report,

1) Surgery

the complete response rate 12 months after treatment was 80%
in the PDT group, 67% in the cryotherapy group, and 69% in the

For markedly keratinized lesions, lesions suspected to have intra-

5-FU external therapy group, also being significantly higher after

dermal infiltration, and those that have not responded to treatments

PDT than after cryotherapy.119 However, Ahmed et al. compared

other than surgery, surgical resection is recommended partly for his-

cryotherapy and curettage and reported that the recurrence rate

tological confirmation.

24 months after treatment was 13/36 in the cryotherapy group

Vote result: Strongly recommended: 7/7

and 4/44 in the curettage group.120 Thus, cryotherapy, which is

Recommendation grade: 1B

easy to perform and is less expensive and can also be performed
readily for multiple lesions, is considered a useful treatment for

2) Cryotherapy

Bowen’s disease. However, periodic check is necessary for recurrence after treatment.
There is a systematic review of treatment of Bowen’s disease by

Cryotherapy using liquid nitrogen is recommended as a simple
and effective treatment.

PDT (uncovered by health insurance as of April 2019), and its useful-

Vote result: Strongly recommended: 7/7

ness is generally established.121 As mentioned above, the complete

Recommendation grade: 1B

response rate is higher in PDT than in cryotherapy, and according to
the report by Salim et al.,122 the complete response rate 12 months

3) Imiquimod

after treatment was 82% in PDT and 48% in external application of
5-FU with a significant difference. There are also multiple reports

Imiquimod is recommended as a treatment for multiple lesions.

concerning the combination of PDT and CO2 laser, and, according to

Vote result: Strongly recommended: 7/7

Cai et al.,

Recommendation grade: 1B

123

the complete response rate was 63.63% in PDT alone

but improved to 72.73% with a combination of PDT and CO2 laser.
In Japan, facilities capable of PDT are limited, and since it is not cov-

4) 5-FU ointment

ered by health insurance as of April 2019, caution is necessary in
selecting this therapy.
External therapy using 5-FU ointment has also become more

5-Fluorouracil ointment is recommended as a treatment for multiple thin lesions.

prevalent than before. The recurrence rate is reported to be

Vote result: Strongly recommended: 7/7

8–14%,124-126 and the response rate is slightly inferior to that in

Recommendation grade: 1B

PDT as observed above. However, it is also useful as a treatment for
Bowen’s disease, because it is simple and applicable also to multiple

5) PDT

lesions similar to cryotherapy.
Imiquimod (uncovered by health insurance as of April 2019) is

Photodynamic therapy is recommended as a treatment for dif-

a Toll-like receptor 7 agonist known to induce antitumor immunity.

fusely distributed multiple lesions (not covered by health insurance

Patel et al.127 reported that the complete response rate 12 weeks

as of April 2019 in Japan).

after treatment by external application of imiquimod was 73%

Vote result: Strongly recommended: 7/7

without serious adverse effects, and the treatment is considered

Recommendation grade: 1B
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[Background/Objective]

5-Fluorouracil ointment is used for diffusely distributed multiple
lesions. The complete response rate is 26–96%, and the incidence of

Actinic keratosis is an intraepithelial cancer caused by chronic ex-

local adverse effects is relatively variable at 25–77%.128,129,130,135,136

posure to sunlight and occurs primarily in the face and dorsum of

However, it is used widely overseas, and there are a number of re-

the hand. Actinic keratosis is treated by surgery, cryotherapy, PDT,

ports, so the recommendation grade was set at 1B.

external application of 5-FU, and external application of imiquimod.
For the selection of these treatments, guidelines based on tumor
and patient factors are proposed by other countries. Despite some

[Comment]

differences among these guidelines, they basically recommend cryotherapy or external therapy for single lesions, cryotherapy, external

As a result of searches of the literature concerning each treatment

therapy, or PDT for multiple lesions, and surgery for markedly kerati-

and selection of the relevant evidence, 11 reports based on RCT

nized lesions, lesions that have not responded to other therapies,

were obtained. However, they varied in the subjects, and as a sim-

and those suspected to have intradermal infiltration. However, there

ple comparison of the effects of treatments per se was impossible,

are many other options, and the clinical selection of treatment is

the complete response rate and incidence of adverse effects were

often difficult. In the present guidelines, this problem is approached

evaluated as major outcomes.

by the method of EBM (evidence based medicine).

Treatments not mentioned in the recommendation statements
include CO2 laser, diclofenac, and oral nicotinic acid therapy. The
local disappearance rate of lesions is 72–78% in CO2 laser, 50% in

[Scientific Evidence]

diclofenac, and not reported concerning oral nicotinic acid therapy.133,136,137,138 Diclofenac and nicotinic acid are not covered by

Surgery is one of the most effective treatments. If the resection

health insurance in Japan, and caution is needed in their use.

stump is negative, the response rate is theoretically 100%. However,
because of problems, such as surgical invasion and scars, surgery
should be performed by selecting patients. Although there are no re-

[Points of attention in clinical use]

ports with a high evidence level comparing surgery with other treatments in terms of the response rate, the recommendation grade was

Since there are many treatments for actinic keratosis, physicians

set at 1B based on the above discussion.

should explain multiple treatments to patients before treating them.

Cryotherapy using liquid nitrogen is a simple treatment effective

If lesions suspected to have intradermal infiltration are treated non-

for actinic keratosis. Regarding the effectiveness of cryotherapy,

surgically, a histopathological check by biopsy should be made in

128-133

the complete response rate has been reported to be 68–86%.

advance.

Also, the incidence of local adverse effects has been reported to

Of the treatments mentioned here, PDT is not covered by health

be 35–43%, and major adverse effects include pain, scarring, and

insurance as of April 2019 in Japan, and caution is needed in its use.

depigmentation.128,131,132,133 Since there have been many reports

Also, imiquimod is used for the treatment of actinic keratosis, but its

about cryotherapy, and since it has been performed in a large num-

use in areas other than the face and hairless parts of the head is not

ber of patients, the recommendation grade was set at 1B.

covered by health insurance, and caution is also needed.

Photodynamic therapy is effective for diffusely distributed
multiple lesions of actinic keratosis. Concerning its effectiveness,
the local response rate has been reported to be 68–93%. The in-

[Prospects of future research]

cidence of local adverse effect is reported to be relatively high at
26–100%, and they include mild adverse events such as local ery-

In the literature cited here, the outcomes and subjects are not uniform.

thema.128,131,132,134 Although PDT is not covered by health insurance

Therefore, precise results will not be obtained by comparison of ef-

in Japan as of March 2019, it is performed as a common treatment

fects and adverse effects of the treatments per se. In the future, stud-

overseas, and a large number of cases have been reported. While

ies with standardization of the subjects and outcomes are required.

no statistically significant overall difference is observed, the recommendation grade was set at 1B, because the treatment is more ef-

CQ2 How should the resection margin be determined in surgery
of the primary focus of SCC?

fective than other treatments in individual reports.
Imiquimod is used against diffusely distributed multiple lesions
similarly to PDT. The complete response rate is 55–85%. The inci-

[Recommendation]

dence of local adverse effects is relatively high at 85–92%, but they
include mild adverse events, such as local erythema, as in the case

In patients confirmed to be at a low risk, resection with a margin of

of PDT.134,135 The drug also began to be covered by health insurance

4–6 mm (or more) is strongly recommended. In other patients sus-

in Japan in 2011. Since then, it has been used in many cases, and

pected to be at a high risk, resection with a margin of 6–10 mm (or

reports have increased, so the recommendation grade was set at 1B.

more) is strongly recommended (See Table 2 for the risk classification).
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TA B L E 3 High-risk factors of squamous cell carcinoma in the
National Comprehensive Cancer Network Practice Guidelines
(version 1.2019)
Location and size
Trunk and extremities (excluding hands, nail units, pretibial,
feet)/≥2 cm
Cheeks, forehead, scalp, neck, and pretibial/≥1 cm
“Mask areas” of face (central face, eyelids, eyebrows, periorbital,
nose, lips, chin, mandible, preauricular and postauricular skin/
sulci, temple ear), genitalia, hands, and feet/independent of size

e303

Brodland et al.142 evaluated the resection margin in Mohs surgery and tumor clearance rate in 141 lesions of invasive primary SCC
of the skin in 111 patients. The tumor clearance rate was 96% and
99% when the resection margin was 4 and 6 mm, respectively. By
the tumor size, the tumor clearance rate was 100% in those <1 cm
in maximum diameter (71/141, 50%) with a resection margin of
4 mm, 95% and 100% in those ≥1 cm and <2 cm in maximum diameter (41/141, 29%) with a resection margin of 4 and 6 mm, respectively, and 86%, 97%, and 100% in those ≥2 cm in maximum
diameter (29/141, 21%) with a resection margin of 4, 6, and 9 mm,

Clinical findings

respectively. According to the histological grade of differentiation,

Poorly defined borders
Site of prior radiotherapy or chronic inflammatory process
Recurrent

the clearance rate of grade 1 lesions (104/141, 74%) was 97% and
100% with a resection margin of 4 mm and 6 mm, respectively, that
of grade 2 lesions (32/141, 23%) was 93%, 97%, and 100% with a

Rapidly growing tumor

resection margin of 4, 6, and 9 mm, respectively, and that of ≥grade

Immunosuppression

3 lesions (5/141, 3%) was 80% and 100% with a resection margin

Neurological symptoms

of 4 and 6 mm, respectively. By the site, the clearance rate was

Pathology

91%, 98%, and 100% in high-risk regions (scalp, ear, eyelid, nose, lip)

Poorly differentiated

(47/141) with a resection margin of 4, 6, and 9 mm, respectively, and

Acantholytic(adenoid), adenosquamous, desmoplastic, or
metaplastic subtype

98% and 100% in other regions (94/141) with a resection margin of

Invasion beyond subcutaneous fat

subcutaneous infiltration, the clearance rate was 98% and 100% in

Thickness >6 mm

lesions without subcutaneous infiltration (99/141) with a resection

Perineural, lymphatic, or vascular involvement

margin of 4 and 6 mm, respectively, and 90%, 98%, and 100% in

Note: Any high-risk factor places the patient in the high-risk category.

4 and 6 mm, respectively. According to the presence or absence of

lesions with subcutaneous infiltration (42/141) with a resection margin of 4, 6, and 9 mm, respectively. A resection margin of 4 mm was

Vote result: Strongly recommended: 7/7

appropriate for most SCCs. However, the risk of wide extension of

Recommendation grade: 1B (low-
risk group), 1C (high-
risk

tumor was high in lesions 2 cm or greater in diameter, those showing

group)

grade 2 or more advanced histological differentiation, those showing subcutaneous infiltration, and those arising in high-risk regions.
From these results, the authors concluded that a resection margin

[Background/objective]

of at least 4 mm is necessary in surgery of SCC and that a margin
of 6 mm is necessary for lesions 2 cm or greater in diameter, those

In the treatment of SCC, surgery has long been the first-line op-

with grade 2 or more advanced histological differentiation, those

tion,139 and it is common to grossly determine the tumor margin

occurring in high-risk regions (head, ear, eyelid, nose, lip), and those

and resect the lesion at a certain distance of normal skin (“resection

with subcutaneous infiltration. However, they added that the above

margin”). In Japan, partly because Mohs surgery, which is popular

principles do not apply to recurrent SCC.

in Western countries, has not gained wide acceptance, resection
with a relatively wide margin has been performed for radical treatment.140 The resection margins mentioned in the 2002 edition of

[Comment]

“General Rules for Clinical and Pathological Studies on Malignant
Neoplasms of the Skin”141 are 2–3 cm for T4 (infiltration to carti-

Primarily based on the report by Brodland et al.,142 the English guide-

lage, bone, and muscle.) or N1 (with regional lymph node metastasis)

lines by Motley et al.143 consider that low-risk well-circumscribed

and 1–2 cm for other T1–T3 lesions. This was an expert opinion, and

SCC <2 cm in diameter can be completely resected in 95% of the pa-

sufficient grounds were not presented. Therefore, in the Guidelines

tients with a resection margin of 4 mm. A resection margin of 6 mm

4

for Cutaneous Malignancies prepared since 2007, this issue was

is recommended for larger tumors, histological grade 2 or more ad-

reevaluated by the method of EBM.

vanced tumors, those with subcutaneous infiltration, and those arising in high-risk areas (scalp, ear, eyelid, nose, lip).
Many of the systematic reviews and guidelines recommend a re-

[Scientific grounds]

section margin of ≥4 mm144,145 similar to the British guidelines by
Motley et al. or 4–6 mm146-150 for low-risk groups. One set of guide-

Concerning the resection margin of primary lesions, there is no high-

lines151 alone recommends a resection margin of ≥5 mm, but the rec-

level evidence based on RCTs.

ommendations are nearly uniform concerning low-risk groups.
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For high-risk groups, recommendations differ among guidelines:
147

“breadloafing” or “crisscrossing”. By the common method of sec-

a maximum of

tioning along the short diameter of the surgical sample and along

10 mm or more,144 10 mm,151,152 and Mohs surgery or CCPDMA

a plane perpendicular to it, the false negative rate is unavoidably

(complete circumferential peripheral and deep margin assessment)

high. Also, making a judgment of “complete resection” because the

are recommended,146,148,150 but some guidelines do not recommend

section at the end of the sample is negative for tumor is not nec-

besides ≥6 mm in the British guidelines, ≥9 mm,

149,150

essarily a standardized method. However, exhaustive examination

standard margins.

In the older Japanese guidelines,146,153 a resection margin of

of the resection stump requires circumferential sectioning of the

4 mm was recommended for the low-risk group and 6 mm for the

sample, but as slightly inside the “true resection stump” is exam-

high-risk group. The present guidelines recommend 4–6 mm for the

ined by this method, the probability of the judgment of a “positive

low-risk group and 6–10 mm for the high-risk group in consider-

stump” increases. Therefore, it must also be noted that a slightly

ation of the differences among systematic reviews and guidelines.

wider resection margin is necessary to examine the stump using

However, since complete resection is impossible in some cases even

this method.

by following these recommendations,147-149 it is permitted to set a

All guidelines set the resection margin by dividing SCC patients in

large resection margin for more assured tumor resection. This is why

to high-and low-risk groups, but the risks factors used to classify the

we expressed our recommendations as 4–6 mm (or more) for low-

two groups are not necessarily the same.145 In Japan, the risk classi-

risk groups and 6–10 mm (or more) for high-risk groups.

fication of the NCCN guidelines (Table 3), which is based on the site,
diameter, clinical findings (border, tissue of origin, recurrence/initial
episode, growth rate, presence or absence of immunosuppression,

[Points of attention in clinical application]

presence or absence of neurological symptoms), and histological
findings (degree of differentiation, special histological type, infiltra-

Generally, whether the tumor has been sufficiently resected or not

tion level, tumor thickness, presence or absence of neural/vascular

is checked by first histologically confirming the absence of residual

infiltration), is used. Minor modifications are made in these factors

tumor cells in surgical specimens and, then, continuing long-term fol-

at each revision of the NCCN guidelines, and if this classification is

low-up for recurrence. It is desirable to set standard resection mar-

applied, the settings of the resection margin for SCC change even

gins that assure a high complete resection rate and low recurrence

before revision of the Japanese guidelines (or the risk classification

rate, but studies to the present have been conducted using the com-

is kept unchanged as in the previous edition without conforming to

plete resection rate (tumor clearance rate) as an index.142,147,148,149,150

the revision of the NCCN guidelines).

If resection is incomplete, the disease will recur sooner or later, but

Moreover, about the definition of this risk classification, it must

whether cases of complete resection remain recurrence-free has

be noted that low risk means there are none of the above risk fac-

not been studied. This means that standard resection margins are

tors and that lesions with at least one risk factor are classified as

recommendations based on the complete resection rate and do not

high-risk. With such criteria, many lesions of SCC are expected to be

guarantee a low recurrence rate. Even if the resection margin is less

classified as high-risk lesions. In the British guidelines,143 criteria of

than the standard, the research-based outcome is considered to be

the high-risk groups are limited to 4 factors, i.e., site, size, histolog-

achieved if complete resection has been histologically confirmed,

ical depth, and degree of differentiation, but, if lesions that meet at

and additional resection to meet the standard resection margin is

least 1 of these criteria are classified as high-risk, 79% are high-risk

not necessarily recommended.

lesions.151 The Japanese guidelines mention 12 risk factors by mim140,154,155,156

Some systematic reviews and guidelines

recom-

icking the NCCN guidelines, and, if these risk factors are applied,

mend CCPDMA, particularly, for high-risk groups without setting

95.7% of the lesions are reportedly classified as high-risk.152 If the

a standard resection margin. In other words, if complete resec-

criteria of this risk classification are applied, there is little clinical sig-

tion has been made by CCPDMA, it may be unnecessary to worry

nificance in classifying lesions by evaluating the risk level according

about compliance with the recommendation concerning the stan-

to each factor, and it is more practical to list conditions of high-risk

dard margin. However, it must be remembered that the method

lesions and regard those that fulfill at least one of the conditions as

for preparation of sections and definition of incomplete resection

a high-risk group. Reflecting this, the second edition of the Japanese

are not standardized among facilities. Lansbury et al.150 systemat-

guidelines146 set a resection margin at “≥6 mm”, in principle, but

ically reviewed 118 papers and reported that 11 papers reported

“≥4 mm” only for “cases confirmed to be at a low risk”. In the present

incomplete surgical resection but that the definition of “incomplete

guidelines, two groups were defined as “cases confirmed to be at a

resection” varied among papers, in which judgments were made

low risk” and “other possibly high-risk cases”.

according to the presence of tumor cells on the resection stump,
presence of tumor within 1 mm from the margin in the lateral or
deeper direction, presence of tumor in a high-power field (0.5 mm),

[Prospects of future research]

or presence of tumor on or “near” the resection stump. Concerning
the method for preparation of tissue sections, Kauvar et al.141 ob-

For prospective studies of the resection margin for SCC, it is nec-

served that only 1% of the stump can be examined by conventional

essary to standardize the sample sectioning method and definition
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of complete resection. Usually, the outcome is evaluated accord-

Voting result: Strongly recommended: 6/6

ing to the complete resection rate immediately after surgery, but

Recommendation grade: 1C (weak)
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whether recurrence can be avoided if complete resection has been
achieved is an important issue, and analysis of survival time by defining the recurrence rate as the outcome is also required. Also, the

[Background/Objective]

lack of uniformity of the criteria for low-risk and high-risk groups
poses practical problems. It will also be necessary to evaluate the

1. Since cutaneous SCC of the skin occurs frequently in sun-exposed

ratio between the low-risk and high-risk group when patients are

areas of the skin, it is often diagnosed in a stage in which the

classified according to the criterion that a patient with at least one

lesions are localized, and relatively favorable therapeutic results are

risk factor is classified in a high-risk group and whether the ratio

likely to be obtained by local treatments including surgery. However,

is markedly disproportionate. Furthermore, it would be even bet-

the disease may be diagnosed in an advanced stage depending on

ter to study the guideline compliance rate by clarifying the actual

the patient background and location and judged to be unresectable.

resection margin in each group and compare the histological com-

The significance, objectives, and benefits of radiation therapy in

plete resection rate or the recurrence rate after a given observation period between the guideline compliance/non-compliance
groups.
CQ3 Can the following treatments recommended for unresectable SCC?

such cases were evaluated by the approach of EBM.
2. Since cutaneous SCC of the skin occurs frequently in sun-exposed
areas, it is often diagnosed in a stage in which the lesions are localized, and relatively favorable therapeutic results are likely to
be obtained by local treatments including surgery. However, the
disease may be diagnosed in an advanced stage depending on the

1. Radiation therapy

patient background and affected area and judged to be unresect-

2. Drug therapy

able. The significance, objectives, and benefits of drug therapies

Platinum-based multi-drug chemotherapy

for such cases including cytotoxic agents, molecular targeted

Taxane-based chemotherapy

drugs, and immune checkpoint inhibitors were evaluated by the

Chemotherapy with CPT-11

approach of EBM.

Chemotherapy with S-1
Immune checkpoint inhibitor: cemiplimab
Cetuximab and other EGFR inhibitors

[Scientific evidence]
1. Cutaneous SCC of the skin is fairly radiosensitive tumor, and

[Recommendation]

relatively favorable therapeutic results have been reported by
radiation therapy, in the setting where the lesion is localized

1. There have been few studies that evaluated the therapeutic ef-

and feasible to curative radiotherapy.157,158 However, in all of

fects of radiation therapy alone, and it is difficult to precisely de-

the few studies in which radiation therapy was performed for

termine its significance. However, irradiation may be considered

unresectable cutaneous SCC of the skin, radiation therapy was

for palliation of symptoms depending on the patient's condition or

combined with drugs such as anticancer and molecular targeted

symptoms.

agents,159-163 and there has been no report that evaluated the
effect of radiation therapy alone against unresectable cutane-

Voting results: Strongly recommended: 7/7

ous SCC.

Recommendation grade: 1B (medium)
The evidence is presently limited to domestic general comments
2. Practically, feasible treatments are considered from the above

dealing irradiation as palliation for other cancers.164

regimens, but the use of drugs not approved by health insurance in Japan is not recommended except in clinical trial
settings.

2. No large-scale study concerning anticancer drugs (cytotoxic
agents) has been reported, and there have only been a few
relatively small retrospective studies primarily concerning multi-

Concerning the PD-1 antibody cemiplimab, an objective response

drug

chemotherapy

including

platinum-based

ones.93,165-167

rate of 47.5% and a sustained disease control rate of 61% in patients

Concerning molecular targeted drugs, two phase II clinical trials

with metastasis were reported against cutaneous SCC, in an interna-

have been performed with both gefitinib168,169 and cetuximab,94,170

tional multicenter phase II trial. This drug was applied to the FDA of

and the response rate has been reported to be 45.5%168 and

the United States for designation as an epoch-making drug and sub-

15%169 for gefitinib and 27.8%94 and 31.3%170 for cetuximab.

sequently gained approval. The administration of this drug should be
considered according to the systemic condition of the patient but also
depending on the state of coverage by health insurance in Japan.

As for immune checkpoint inhibitors, a phase II clinical trial
showed 28 (47.5%) of the 59 patients responded to PD-1 antibody
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cemiplimab, and that the effect persisted for 6 months or longer in
95

57% of the responders.

with radiologists, and determine the treatment goal, dose, fractions, period, radiation type, and irradiation method.
2. Based on the results of phase II clinical trials, the FDA of the
United States approved cemiplimab as a treatment for cutaneous

[Comment]

SCC. How the situation in Japan will change in the future is uncertain, but immune checkpoint inhibitors may become a stand-

1. As a result of a review of the literature concerning radiation

ard therapy for cutaneous SCC. At present, however, none of the

therapy for unresectable cutaneous SCC and selection of the

above drugs including cemiplimab is covered by health insurance

relevant evidence, four case series reports could be retrieved.

for cutaneous SCC in Japan, and these drugs should be adminis-

However, in none of these case series, radiation therapy was

tered in clinical trials or similar situations with approval by the IRB

performed alone, and since it was combined with cetuximab

of each institution.

alone159,161,163 or multiple drugs including cetuximab,160,162 the
effect of radiation therapy alone was not evaluated, and the
data could not be used for comparison of the effect of radiation

[Prospects of future studies]

therapy per se. For these reasons, in the present recommendation, radiation therapy was described as an option for palliation

1. As observed above, there have not been clinical studies con-

as in other cancers, and its recommendation grade was set at B

cerning the usefulness of radiation therapy for unresectable

(moderate).

cutaneous SCC with standardized subjects or outcomes. Since
radiation therapy is unlikely to be clinically performed alone,

Since the topic of this CQ is unresectable advanced lesions, the

and since randomized studies are difficult to implement, the

recommendation grade as radiation therapy intended to achieve

possibility that a large-scale study will be conducted in the

radical cure or a comparable response is not mentioned, and the rec-

future is considered low. The attitude to search the limited

ommendation grade is restricted to the use for palliative treatment.

evidence for data that are of clinical use is considered necessary.

However, since, as observed above, relatively favorable therapeutic

2. Cemiplimab, an immune checkpoint inhibitor, has already been

results have been reported when the lesion is localized and radically

approved by the FDA as a drug for cutaneous SCC. In the future,

treatable, radiation therapy is undoubtedly an important option also

novel drugs including immune checkpoint inhibitors may also be

for achieving radical cure or complete control even in patients with

approved in Japan as treatments for cutaneous SCC as in the case

lesions difficult to resect radically for reasons, such as location near

of malignant melanoma, so the trends in Japan and abroad must

the eye, and a large vessel invasion by nodal disease. It should be

be carefully monitored.

added that the present guidelines do not recommend against radiation therapy in such situations.

C O N FL I C T O F I N T E R E S T

2. As a result of a review of the literature concerning drug therapy
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for unresectable cutaneous SCC and selection of the relevant
evidence, a few reports of retrospective studies concerning
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administration of the above drugs should be considered with
comprehensive evaluation of factors including the patient's
general condition. None of the above drugs is covered by
health insurance for cutaneous SCC. In consideration of these
points, the recommendation grade was set at C (weak).

[Points of attention in clinical application]
1. In considering radiation therapy for unresectable cutaneous SCC,
it is necessary to comprehensively evaluate factors including
benefits to the life prognosis and QOL, risk of complications
by radiation therapy, and the patient's general condition, make
judgments about the indication by consultation and discussion
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