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Abstract

Background—The incidence of cutaneous squamous cell carcinoma (cSCC) is increasing.
Although most patients achieve complete remission with surgical treatment, those with advanced
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disease have a poor prognosis. The American Joint Committee on Cancer (AJCC) is responsible
for the staging criteria for all cancers. For the past 20 years, the AJCC cancer staging manual has
grouped all nonmelanoma skin cancers, including cSCC, together for the purposes of staging.
However, based on new evidence, the AJCC has determined that cSCC should have a separate
staging system in the 7th edition AJCC staging manual.

Objective—We sought to present the rationale for and characteristics of the new AJCC staging
system specific to cSCC tumor characteristics (T).

Methods—The Nonmelanoma Skin Cancer Task Force of AJCC reviewed relevant data and
reached expert consensus in creating the 7th edition AJCC staging system for cSCC. Emphasis
was placed on prospectively accumulated data and multivariate analyses. Concordance with head
and neck cancer staging system was also achieved.

Results—A new AJCC ¢SCC T classification is presented. The T classification is determined by
tumor diameter, invasion into cranial bone, and high-risk features, including anatomic location,
tumor thickness and level, differentiation, and perineural invasion.

Limitations—The data available for analysis are still suboptimal, with limited prospective
outcomes trials and few multivariate analyses.

Conclusions—The new AJCC staging system for cSCC incorporates tumor-specific (T) staging
features and will encourage coordinated, consistent collection of data that will be the basis of
improved prognostic systems in the future.

Keywords

American Joint Committee on Cancer staging system; anatomic site; cutaneous squamous cell
carcinoma; depth of tumor; high-risk tumor features; histopathologic grade or differentiation;
perineural invasion; prognosis; skin cancer; staging criteria; tumor diameter

The incidence of nonmelanoma skin cancers (NMSCs) varies globally, but is thought to be
increasing overall since the 1960s, at a rate of 3% to 8% per year! and is the most frequent
cancer worldwide,? with more than 1 million new cases diagnosed each year in the United
States alone.2 The term “nonmelanoma skin cancer” includes approximately 82 types of
tumors with wide variability in prognosis, ranging from those that generally portend a poor
prognosis, such as Merkel cell carcinoma (MCC) to the more frequent and typically less
aggressive basal cell carcinoma and cutaneous squamous cell carcinoma (cSCC). Although
the vast majority of cSCC tumors present with early-stage disease, a minority progress to
regional or distant metastasis* accounting for a reported ~20% of all skin cancer—related
deaths.® For more than 20 years, the American Joint Committee on Cancer (AJCC) has
staged cancers according to prognosis and during this time it has included cSCC within a
NMSC chapter that encompassed the entire array of NMSC tumors. There are several
important shortcomings in its presented classification of NMSCs that limit its clinical
applicability when staging cSCC. These deficiencies have been the subject of several
reviews.5-8

After the AJCC has approved the cancer staging criteria, hospital registries are required to
implement the staging system and collect prospective clinical and pathologic data elements

J Am Acad Dermatol. Author manuscript; available in PMC 2015 November 25.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farasat et al.

Page 3

on each form of cancer. Because the vast majority of NMSC tumors are early stage,
registries are presented with a logistical challenge with regard to NMSC: the collection of
statistically meaningful data on the relatively small subset of NMSC tumors that
metastasize. Because the task of proper data collection has been prohibitive to date for
NMSC, very few prognostic factors are currently well understood regarding cSCC tumor
characteristics (T), lymph node status (N), and metastasis (M), which are the ultimate
guidelines for staging cancers.

For the first time, the AJCC has formed a NMSC staging committee with the charge to
create a staging system for cSCC that is separate from all other NMSC tumors. The
objective was to devise a system that more accurately and specifically reflects the natural
history and stage-specific prognostic outcome of ¢cSCC. In addition, we sought a system that
would allow collection of prospective data for future evidence-based revision. Because the
majority of cSCC tumors occur on the head and neck, the AJCC requested that the NMSC
task force also make the cSCC staging system congruent with the staging criteria used for
head and neck cancers. The new cSCC staging system is included in the 7th edition of the
AJCC cancer-staging manual® that was implemented by tumor registries in January 2010.
Here we describe the AJCC c¢SCC staging system and rationale for the T (tumor
characteristics) staging.

METHODS

In 2006, the AJCC executive committee established the NMSC staging committee under the
direction of Dr Arthur Sober. The committee was charged with responsibility of establishing
new staging systems for MCC and cSCC separate from the existing NMSC staging system
because of their metastatic potential. The MCC staging system is described and the NMSC
chapter will be discontinued from the AJCC classification. There were two main objectives
for the new cSCC staging system that is included in the 7th edition of the AJCC cancer
manual.? First, the system had to be more evidence-based than the previous NMSC system
featured in the 6th edition.10 Because the majority of cSCC tumors occur on the head and
neck, the AJCC executive committee requested the second goal of making the cSCC system
congruent with the head and neck staging system.

Available published studies on prognostic factors for cSCC were reviewed and analyzed
over a period of 3 years from 2005 through 2008. Members of the NMSC committee held a
series of meetings to analyze data and decide on staging criteria for cSCC reflective of the
best data available. An important focus of the discussions was delineating tumor
characteristics (T) as the vast majority of cSCC present in an early stage. When large
prospective data sets or multivariate analysis was lacking, univariate data with consensus
opinion of the cSCC staging subcommittee were accepted. For nodal (N) criteria,
prospective data from randomized trials, case-controlled studies, or multivariate analyses
were prioritized over case series and retrospective reviews.
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RESULTS

The 6th edition1? (Table 1) relied on the TNM staging system, classifying patients into
primary tumor (T), regional lymph nodes (N), and distant metastasis (M). Although
histopathologic grade (G) was recognized as significant and included in the characterization,
this feature was not included in final stage grouping because the importance of grade was
not established for all types of NMSC. In the 7th edition,® the overall TNM staging concept
is maintained but the G designation is eliminated with histopathologic grade of cSCC being
characterized under tumor characteristics (T). The 6th edition staging system?? excluded
eyelid, a common anatomic site for cSCC development, and the nonglabrous lip, vulva, and
penis. Because cSCC frequently develops on the ear and nonglabrous lip,>11 the 7th edition
AJCC ¢SCC staging system? includes the ear and nonglabrous lip. cSCC of the eyelid will
be staged by the ophthalmic task force in a separate chapter as per the decision of the AJCC
cancer staging manual editorial board. Because vulvar and penile squamous cell carcinoma
(SCC) are already staged in the AJCC manual and their pathogenesis and prognosis is
correlated with human papillomavirus rather than ultraviolet light, the cSCC staging will
continue to exclude these sites.

According to reports from tertiary centers, approximately 5% of cSCCs metastasize, usually
to regional lymph nodes.#®12:13 The rate of metastasis increases depending on clinical and
pathologic features of the tumor (T stage) to more than 10% to 20% in high-risk
tumors.*14 Reported high-risk factors for metastasis from cSCC include: size of the
primary tumor greater than 2 cm, Breslow tumor thickness greater than 2 mm, Clark level
IV or greater, perineural invasion (PNI), poor differentiation, anatomic sites that are high
risk for recurrence or metastasis, an immunocompromised state of the patient, and locally
recurrent tumors.>-15-19 However, many of these T high-risk factors were not included in the
6th edition AJCC staging system,10 preventing accurate stratification for patients at higher
risk of developing metastatic cSCCs and the system was not broadly used in studies of
cSCC. Although there are numerous reported clinicopathologic high-risk tumor
characteristics affecting tumor prognosis, multivariate analyses comparing all variables are
generally lacking. This poses a challenge for stratification of prognostic clinicopathologic T
variables for the 7th edition of the staging system.® Based on best available evidence and/or
consensus opinion, the AJCC NMSC task force formulated the following staging system for
cSCC with particular emphasis on T staging and prognostic value of high-risk tumor
features.

Tumor diameter

Tumor size refers to the maximum clinical diameter of the cSCC lesion. In the 6th edition
AJCC staging system,10 2- and 5-cm tumor size thresholds were used to define the primary
tumor (T) and were the sole criterion for T1, T2, and T3. Multiple studies corroborate a
correlation among tumor size, more biologically aggressive disease, local recurrence, and
metastasis in univariate analysis.>1520-24 Tumor size remains a significant variable on
multivariate analysis in some studies.?425 Several published studies point toward 2 cm as a
threshold beyond which tumors are more likely to metastasize to lymph
nodes.515.20.22,23.26-28 A 3 8-fold risk of recurrence and metastasis for tumors greater than 2
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cm was noted by Mullen et al?3 when reviewing MD Anderson Cancer Center (Houston,
TX) database of 149 cSCC on the trunk and extremities. In a large review of all published
literature on the prognosis of SCC occurring on the skin and lip since 1940, Rowe et al®
found that among tumors that exceeded 2 cm in diameter, the local recurrence rate was
double (15% vs 7%) and metastatic rates were triple (30% vs 9%).

In a German study, 78% of metastasizing tumors were larger than 2 cm.2® However, the
metastatic potential of tumors smaller than 2 cm cannot be ignored, as they too can
metastasize.1%21 In a prospective study of 266 patients with head and neck cSCC metastatic
to lymph nodes, the majority of patients had tumors less than 2 cm in size, leading the
investigators to conclude that size alone is a poor predictor of outcome.16 A review of 915
cSCC in Netherlands’ national registry over a 10-year period (comparing nonmetastatic and
metastatic lesions matched for gender, location, and other clinicopathologic variables)
suggested that the risk of metastasis significantly increased with tumors greater than 1.5
cm.24

After considering all of the data, the AJCC cSCC task force decided to continue 2 cm as one
of the key delineating features between T1 and T2 ¢SCC staging in the 7th edition AJCC
manual® (Table I1). This threshold was decided based on the existing published data that
greater than 2 cm clinical diameter is associated with a poor prognosis. In addition, this
breakpoint allowed congruence between cSCC and head and neck staging. Prognostically
relevant breakpoints beyond 2 cm are difficult to establish. A limited number of studies
suggest 3 cm and 4 cm as significant thresholds,2> whereas others show no difference in
metastatic rates for tumors between 2 and 5 cm and those greater than 5 cm.20 Therefore,
there is little evidence to support the 5-cm breakpoint featured in the previous NMSC
staging system. Thus, a 5-cm breakpoint has been removed from the 7th edition AJCC T
staging for cSCC.%

Depth of tumor

Recent studies show that both tumor thickness and the depth of invasion are important
variables for the prognosis of cSCC.56:20.21.30 Two prospective studies showed that
increasing tumor thickness and anatomic depth of invasion correlated with an increased risk
of metastases.1420 In a study of 673 SCCs of the skin and lower lip, no metastases were
associated with primary tumors less than 2 mm in depth (tumor thickness) (n = 325), but a
metastatic rate of 15% was noted with tumors greater than 6 mm in depth (n = 60).2° This
study also reported increasing metastatic rates as tumor invasion progressed from dermis to
subcutaneous adipose tissue (4.1%), to muscle (12.5%), or bone (12.5%).20 Similar
conclusions regarding the significance of tumor thickness and depth of invasion were
reached in studies by other groups.®21:31-33 Based on the above data and in analogy to
Breslow tumor thickness and Clark level of invasion as used in melanoma, the revised 7th
edition AJCC cSCC staging system? incorporates both greater than 2 mm Breslow depth and
Clark level 1V or higher as high-risk features in the T classification (Table I1).

In the 6th edition T staging system,10 the T4 designation was used for tumors that “invaded
extradermal structures.” The most common and important instances of deep anatomic
extension for cSCC involve extension to bone of the head and neck and perineural extension
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to bony structures versus the skull base. Based on these considerations, in the 7th edition
cSCC staging system,® T3 designation denotes direct invasion of cSCC into cranial bone
structures. The T4 designation is reserved for direct invasion or PNI of the skull base
independent of tumor thickness or depth (Table I1) consistent with data from several head
and neck studies suggesting that cSCC extending to skull base is associated to poor
prognosis similar to advanced lymph node disease.34-3% The task force reached consensus
that, similarly, extension of cSCC to axial (cranial bones are not included in this
classification of axial as they are given a separate T designation) or appendicular skeleton
should also be a T4 parameter.

High-risk tumor features

In conceptualizing how to integrate the multiple other clinicopathologic tumor
characteristics into the overall staging system, the task force believed that the independent
prognostic validity of the multiple other features was insufficient to accurately place them
into stage-specific locations. Instead, the task force approved a group of high-risk features
that are combined with diameter to classify tumors as T1 or T2 (Table II).

In addition, because of data suggesting that immunosuppression correlates with worse
prognosis as described in several studies,*0-43 strong consideration was given toward
including immunosuppression. However, because strict TNM criteria preclude inclusion of
clinical risk factors in the staging system, the AJCC executive committee decided that this
factor could be collected by registries as an additional factor rather than in the final staging
system. For centers collecting such data and performing studies, this could be designated
with an “I” after the staging to reflect the immunosuppressed status.

Anatomic site

Specific anatomic locations on the nonglabrous lip and ear appear to have an increased local
recurrence and metastatic potential and thus have been categorized as high risk in the 7th
edition system®21.44-50 (Taple 11).

Perineural invasion

Goepfert et al,** in their review of 520 patients with 967 ¢cSCC of the face, found an
increased incidence of cervical lymphadenopathy and distant metastasis, along with
significantly reduced survival in patients with tumors that showed PNI. Leibovitch et al*®
reported a large prospective multicenter study in Australia that included all patients with
cSCC who were treated with Mohs micrographic surgery between 1993 and 2002. The
report demonstrated that 70/1177 (5.95%) of cancers exhibited PNI and was more common
in males (77.1%) and recurrent cSCC (4.7% in primary cSCC vs 6.9% in recurrent cSCC).
The ¢SCC with PNI were associated with location on the face, lower degrees of
differentiation (54.3% were moderately differentiated and 28.6% were poorly
differentiated), larger preoperative tumor sizes (58.5% of tumors = 2 cm in PNI vs 31.7% in
no PNI), postoperative defect sizes (28.6% <3 cm in PNI vs 67.9% in no PNI), subclinical
extension, and higher recurrence rate (8% for patients with PNI vs 3.7% for patients without
PNI). For recurrent cSCC, PNI was associated with previous surgical excisions or
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cryotherapy but not curettage and cautery or radiotherapy.4® Several univariate studies, all
retrospective, have also confirmed that PNI has a negative prognostic factor in cSCCs.46-49

Histopathologic grade or differentiation

Early studies recognized that the histologic grade or degree of differentiation of a cSCC
affects prognosis: the more differentiated, the less aggressive the clinical course.50 In 1978,
Mohs,>1 in his review of microscopically controlled surgery, reported significant differences
in cure rates for well-differentiated tumors (99.4%) compared with poorly differentiated
tumors (42.1%). A multivariate analysis has also confirmed that histopathologic grade
correlates with recurrence.52 The 6th edition staging system used a separate G classification
system to denote histopathologic grade; however, grade did not contribute toward overall
stage grouping (Table 1). For the 7th edition AJCC cSCC staging,? histopathologic grade
includes poorly differentiated tumors as one of several high-risk features.

Classification of N and M staging criteria

The classification of regional lymph nodes (N) in the 6th staging system?? is based simply
on the absence (NO) or presence (N1) of lymph node metastasis (Table 1), and does not
account for the size, number, or location of regional lymph node metastases, all of which are
important independent prognostic factors based on recent data. The N classification has been
revised substantially (Table I11) and the genesis of this classification is described elsewhere
(N. J. Liégeois, MD-PhD, unpublished data, December 2010).

The M classification has not changed from the 6th edition.10 It accounts for the presence and
absence of distant metastasis (Table IV). The new staging system encompassing the TNM
system for the cSCC chapter for the 7th edition AJCC manual is summarized in Tables V
and VI.

Classification of cSCC of the eyelid

Staging systems for cSCC of the eyelid were developed by both the ophthalmic task force
and ¢SCC task force. The AJCC cancer staging manual editorial board concluded that eyelid
cSCC will be staged in the chapter on ophthalmic carcinoma of the eyelid. The cSCC task
force will continue to collect data for assessing the prognosis of cSCC of the eyelid using
the staging criteria set forth in the cSCC chapter for potential use in future editions.

DISCUSSION

cSCC poses a significant health concern because of its metastatic potential. cSCC is thought
to claim approximately 2500 lives per year in the United States, almost a third the number of
Americans who die from melanoma each year.3 Although prognosis and survival-based
outcomes have been studied for over 25 years for melanoma, comparatively little is known
in terms of the prognostic variables affecting cSCC survival. The incidence of aggressive or
advanced cSCC may be increasing for several reasons. First, the older population is
generally expanding as a result of demographic trends. cSCC tumors increase strikingly with
age.53 Indeed, the incidence is 30 times higher for those older than 70 years compared with
those between ages 50 and 55 years.>3 The highest reported cSCC incidence is in patients
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older than 85 years with a rate of 436.4/100,000, almost 3 times the rate for patients between
the ages of 70 to 75 years.53 Further expansion of the elderly population is thus likely to
yield higher rates of cSCC. Second, because of improved medical treatments, organ
transplant recipients (OTR) currently have longer posttransplantation survival, often living
decades posttransplantation. OTR are particularly vulnerable to high rates of cSCC and their
tumors tend to feature more aggressive histologic types. Although the general population has
a 5:1 ratio of basal cell carcinoma/cSCC, OTR have reported ratios ranging from 1:1.8 to
1:15.5455 There is a 65-fold increase in risk of developing cSCC in OTR compared with the
general population.?8 OTR are not only susceptible to frequent cSCC but also poor outcome
in advanced disease.*2 Because the aged and/or immunosuppressed populations are rising,
there is cause for concern that the incidence of poor prognosis or advanced cSCC disease
will concomitantly increase over the next several decades. Therefore, cSCC is an important
disease for which prognostic data must be accurately recorded and analyzed.

Compared with the 6th edition AJCC NMSC staging, the 7th edition AJCC staging manual
will feature MCC as its own independent chapter and the new NMSC chapter will be based
on cSCC staging. The remainder of NMSC tumors (eg, appendageal tumors and basal cell
carcinoma) will also be included within the same NMSC chapter because those tumors can
be advanced and are described to undergo metastasis, albeit rarely. As the first published
staging system devoted specifically to cSCC prognosis, this represents an important step for
better understanding and studying the prognosis of this potentially metastatic tumor. By
covering more than 80 types of skin tumors that are often vastly different in biologic
behavior, the existing AJCC 6th edition staging system for NMSC failed to delineate
prognostic variables that help predict outcome in NMSC in general or potentially metastatic
tumors in particular, such as MCC or ¢SCC. In addition, because many cSCC tumors occur
on the head and neck, the 7th edition cSCC staging system? is congruent with head and neck
cancer staging system. Furthermore, the new T system for the 7th edition cSCC AJCC
staging system® now captures additional features believed to correlate with high-risk cSCC
to more meaningfully stratify patients based on prospective systematic data. Certainly there
is still a need for multivariate data analysis, particularly to determine the relative
contributions of the various described T factors influencing cSCC prognosis.

Challenges still remain for researchers and health care providers who seek to better
understand cSCC prognosis. Although a significant number of deaths from cSCC are
thought to occur annually, the high incidence of early-stage disease and low rate of
metastasis creates a formidable task for registries aspiring to collect data on cSCC tumors.
The stage grouping of cSCC as described in the 7th edition of the AJCC cancer staging
manual® is an important step toward identifying the etiological factors involved in the
prognosis of cSCC. The knowledge of such factors will enable the implementation of
evidence-based studies to further improve prognosis and treatment algorithms for cSCC. For
centers currently collecting prospective data on cSCC, this new 7th edition AJCC ¢SCC
(NMSC) staging system® will facilitate improved data collection and multicenter
collaborations for research studies involving cSCC prognosis.

J Am Acad Dermatol. Author manuscript; available in PMC 2015 November 25.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farasat et al.

Page 9

Acknowledgments

Dr Liégeois is supported with a Career Development Award from the Dermatology Foundation.

Abbreviations used

AJCC American Joint Committee on Cancer
cSCC cutaneous squamous cell carcinoma
MCC Merkel cell carcinoma
NMSC nonmelanoma skin cancer
OTR organ transplant recipients
PNI perineural invasion
SCC squamous cell carcinoma
REFERENCES
1. Diepgen TL, Mahler V. The epidemiology of skin cancer. Br J Dermatol. 2002; 146(Suppl):1-6.

[PubMed: 11966724]

. Ramos J, Villa J, Ruiz A, Armstrong R, Matta J. UV dose determines key characteristics of

nonmelanoma skin cancer. Cancer Epidemiol Biomarkers Prev. 2004; 13:2006-11. [PubMed:
15598755]

.Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ. Cancer statistics, 2007. CA Cancer J Clin.

2007; 57:43-66. [PubMed: 17237035]

. Alam M, Ratner D. Cutaneous squamous-cell carcinoma. N Engl J Med. 2001; 344:975-83.

[PubMed: 11274625]

. Rowe DE, Carroll RJ, Day CL Jr. Prognostic factors for local recurrence, metastasis, and survival

rates in squamous cell carcinoma of the skin, ear, and lip: implications for treatment modality
selection. J Am Acad Dermatol. 1992; 26:976-90. [PubMed: 1607418]

. Dinehart SM, Peterson S. Evaluation of the American Joint Committee on Cancer staging system for

cutaneous squamous cell carcinoma and proposal of a new staging system. Dermatol Surg. 2005;
31:1379-84. [PubMed: 16416604]

. Talmi YP. Problems in the current TNM staging of nonmelanoma skin cancer of the head and neck.

Head Neck. 2007; 29:525-7. [PubMed: 17427972]

. Palme CE, MacKay SG, Kalnins I, Morgan GJ, Veness MJ. The need for a better prognostic staging

system in patients with meta-static cutaneous squamous cell carcinoma of the head and neck. Curr
Opin Otolaryngol Head Neck Surg. 2007; 15:103-6. [PubMed: 17413411]

. Chapter 29. Cutaneous squamous cell carcinoma and other cutaneous carcinomas.. In: Edge, SB.;

Byrd, DR.; Compton, CC.; Fritz, AG.; Greene, FL.; Trotti, A., et al., editors. AJCC cancer staging
manual. 7th ed.. Springer; New York: 2010.

10. Greene, FL.; Page, DL.; Fleming, ID.; Fritz, AG.; Balch, CM.; Haller, DG., et al., editors. AJCC

cancer staging manual. 6th ed.. Springer; Chicago: 2002. Carcinoma of the skin (excluding eyelid,
vulva, and penis).. Chapter 23

11. Buettner PG, Raasch BA. Incidence rates of skin cancer in Townsville, Australia. Int J Cancer.

1998; 78:587-93. [PubMed: 9808527]

12. Chuang TY, Popescu NA, Su WP, Chute CG. Squamous cell carcinoma: a population-based

incidence study in Rochester, Minn. Arch Dermatol. 1990; 126:185-8. [PubMed: 2301956]

13. Czarnecki D, Staples M, Mar A, Giles G, Meehan C. Metastases from squamous cell carcinoma of

the skin in southern Australia. Dermatology. 1994; 189:52—-4. [PubMed: 8003787]

J Am Acad Dermatol. Author manuscript; available in PMC 2015 November 25.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farasat et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 10

Breuninger H, Schaumburg-Lever G, Holzschuh J, Horny HP. Desmoplastic squamous cell
carcinoma of skin and vermilion surface: a highly malignant subtype of skin cancer. Cancer. 1997;
79:915-9. [PubMed: 9041153]

Cherpelis BS, Marcusen C, Lang PG. Prognostic factors for metastasis in squamous cell carcinoma
of the skin. Dermatol Surg. 2002; 28:268-73. [PubMed: 11896781]

Veness MJ, Palme CE, Morgan GJ. High-risk cutaneous squamous cell carcinoma of the head and
neck: results from 266 treated patients with metastatic lymph node disease. Cancer. 2006;
106:2389-96. [PubMed: 16649220]

Veness MJ, Porceddu S, Palme CE, Morgan GJ. Cutaneous head and neck squamous cell
carcinoma metastatic to parotid and cervical lymph nodes. Head Neck. 2007; 29:621-31.
[PubMed: 17230560]

Veness MJ. High-risk cutaneous squamous cell carcinoma of the head and neck. J Biomed
Biotechnol. 2007; 2007:80572. [PubMed: 17541471]

Weinberg AS, Ogle CA, Shim EK. Metastatic cutaneous squamous cell carcinoma: an update.
Dermatol Surg. 2007; 33:885-99. [PubMed: 17661931]

Breuninger H, Black B, Rassner G. Microstaging of squamous cell carcinomas. Am J Clin Pathol.
1990; 94:624—7. [PubMed: 2239827]

Dinehart SM, Pollack SV. Metastases from squamous cell carcinoma of the skin and lip: an
analysis of twenty-seven cases. J Am Acad Dermatol. 1989; 21:241-8. [PubMed: 2768574]

Kraus DH, Carew JF, Harrison LB. Regional lymph node metastasis from cutaneous squamous cell
carcinoma. Arch Otolaryngol Head Neck Surg. 1998; 124:582—7. [PubMed: 9604987]

Mullen JT, Feng L, Xing Y, Mansfield PF, Gershenwald JE, Lee JE, et al. Invasive squamous cell
carcinoma of the skin: defining a high-risk group. Ann Surg Oncol. 2006; 13:902-9. [PubMed:
16788750]

Quaedvlieg PJ, Creytens DH, Epping GG, Peutz-Kootstra CJ, Nieman FH, Thissen MR, et al.
Histopathological characteristics of metastasizing squamous cell carcinoma of the skin and lips.
Histopathology. 2006; 49:256-64. [PubMed: 16918972]

Clayman GL, Lee JJ, Holsinger FC, Zhou X, Duvic M, El-Naggar AK, et al. Mortality risk from
squamous cell skin cancer. J Clin Oncol. 2005; 23:759-65. [PubMed: 15681519]

Rodolico V, Barresi E, Di Lorenzo R, Leonardi V, Napoli P, Rappa F, et al. Lymph node
metastasis in lower lip squamous cell carcinoma in relation to tumor size, histologic variables and
p27Kipl protein expression. Oral Oncol. 2004; 40:92-8. [PubMed: 14662421]

Moore BA, Weber RS, Prieto V, EI-Naggar A, Holsinger FC, Zhou X, et al. Lymph node
metastases from cutaneous squamous cell carcinoma of the head and neck. Laryngoscope. 2005;
115:1561-7. [PubMed: 16148695]

Daniele E, Rodolico V, Leonardi V, Tralongo V. Prognosis in lower lip squamous cell carcinoma:
assessment of tumor factors. Pathol Res Pract. 1998; 194:319-24. [PubMed: 9651944]

Euvrard S, Kanitakis J, Claudy A. Skin cancers after organ transplantation. N Engl J Med. 2003;
348:1681-91. [PubMed: 12711744]

Khanna M, Fortier-Riberdy G, Smoller B, Dinehart S. Reporting tumor thickness for cutaneous
squamous cell carcinoma. J Cutan Pathol. 2002; 29:321-3. [PubMed: 12135462]

Dinehart SM, Nelson-Adesokan P, Cockerell C, Russell S, Brown R. Metastatic cutaneous
squamous cell carcinoma derived from actinic keratosis. Cancer. 1997; 79:920-3. [PubMed:
9041154]

Friedman HI, Cooper PH, Wanebo HJ. Prognostic and therapeutic use of microstaging of
cutaneous squamous cell carcinoma of the trunk and extremities. Cancer. 1985; 56:1099-105.
[PubMed: 4016700]

Johnson RE, Ackerman LV. Epidermoid carcinoma of the hand. Cancer. 1950; 3:657-66.
[PubMed: 15427069]

O'Brien CJ, McNeil EB, McMahon JD, Pathak I, Lauer CS, Jackson MA. Significance of clinical
stage, extent of surgery, and pathologic findings in metastatic cutaneous squamous carcinoma of
the parotid gland. Head Neck. 2002; 24:417-22. [PubMed: 12001070]

J Am Acad Dermatol. Author manuscript; available in PMC 2015 November 25.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farasat et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

5L

52.

53.

54.

55.

Page 11

Veness MJ, Palme CE, Smith M, Cakir B, Morgan GJ, Kalnins I. Cutaneous head and neck
squamous cell carcinoma metastatic to cervical lymph nodes (nonparotid): a better outcome with
surgery and adjuvant radiotherapy. Laryngoscope. 2003; 113:1827-33. [PubMed: 14520114]

Palme CE, O'Brien CJ, Veness MJ, McNeil EB, Bron LP, Morgan GJ. Extent of parotid disease
influences outcome in patients with metastatic cutaneous squamous cell carcinoma. Arch
Otolaryngol Head Neck Surg. 2003; 129:750-3. [PubMed: 12874077]

Audet N, Palme CE, Gullane PJ, Gilbert RW, Brown DH, Irish J, et al. Cutaneous metastatic
squamous cell carcinoma to the parotid gland: analysis and outcome. Head Neck. 2004; 26:727-
32. [PubMed: 15287040]

Andruchow JL, Veness MJ, Morgan GJ, Gao K, Clifford A, Shannon KF, et al. Implications for
clinical staging of meta-static cutaneous squamous carcinoma of the head and neck based on a
multicenter study of treatment outcomes. Cancer. 2006; 106:1078-83. [PubMed: 16444748]
Ch'ng S, Maitra A, Lea R, Brasch H, Tan ST. Parotid metastasisean independent prognostic factor
for head and neck cutaneous squamous cell carcinoma. J Plast Reconstr Aesthet Surg. 2006;
59:1288-93. [PubMed: 17113505]

Veness MJ, Quinn DI, Ong CS, Keogh AM, Macdonald PS, Cooper SG, et al. Aggressive
cutaneous malignancies following cardiothoracic transplantation: the Australian experience.
Cancer. 1999; 85:1758-64. [PubMed: 10223570]

Preciado DA, Matas A, Adams GL. Squamous cell carcinoma of the head and neck in solid organ
transplant recipients. Head Neck. 2002; 24:319-25. [PubMed: 11933172]

Martinez JC, Otley CC, Stasko T, Euvrard S, Brown C, Schanbacher CF, et al. Defining the
clinical course of metastatic skin cancer in organ transplant recipients: a multicenter collaborative
study. Arch Dermatol. 2003; 139:301-6. [PubMed: 12622621]

Brantsch KD, Meisner C, Schonfisch B, Trilling B, Wehner-Caroli J, Rocken M, et al. Analysis of
risk factors determining prognosis of cutaneous squamous-cell carcinoma: a prospective study.
Lancet Oncol. 2008; 9:713-20. [PubMed: 18617440]

Goepfert H, Dichtel WJ, Medina JE, Lindberg RD, Luna MD. Perineural invasion in squamous cell
skin carcinoma of the head and neck. Am J Surg. 1984; 148:542-7. [PubMed: 6486325]

Leibovitch I, Huilgol SC, Selva D, Hill D, Richards S, Paver R. Cutaneous squamous cell
carcinoma treated with Mohs micrographic surgery in Australia Il: perineural invasion. J Am Acad
Dermatol. 2005; 53:261-6. [PubMed: 16021121]

Fagan JJ, Collins B, Barnes L, D'Amico F, Myers EN, Johnson JT. Perineural invasion in
squamous cell carcinoma of the head and neck. Arch Otolaryngol Head Neck Surg. 1998;
124:637-40. [PubMed: 9639472]

Garcia-Serra A, Hinerman RW, Mendenhall WM, Amdur RJ, Morris CG, Williams LS, et al.
Carcinoma of the skin with perineural invasion. Head Neck. 2003; 25:1027-33. [PubMed:
14648861]

Lawrence N, Cottel WI. Squamous cell carcinoma of skin with perineural invasion. J Am Acad
Dermatol. 1994; 31:30-3. [PubMed: 8021368]

Feasel AM, Brown TJ, Bogle MA, Tschen JA, Nelson BR. Perineural invasion of cutaneous
malignancies. Dermatol Surg. 2001; 27:531-42. [PubMed: 11442588]

Broders AC. Squamous-cell epithelioma of the skin: a study of 256 cases. Ann Surg. 1921;
73:141-60. [PubMed: 17864409]

Mohs, FE. Chemosurgery: microscopically controlled surgery for skin cancer. Charles C. Thomas;
Springfield (IL): 1978.

Eroglu A, Berberoglu U, Berreroglu S. Risk factors related to locoregional recurrence in squamous
cell carcinoma of the skin. J Surg Oncol. 1996; 61:124-30. [PubMed: 8606543]

Holme SA, Malinovszky K, Roberts DL. Changing trends in nonmelanoma skin cancer in South
Wales, 1988-98. Br J Dermatol. 2000; 143:1224-9. [PubMed: 11122025]

Barr BB, Benton EC, McLaren K, Bunney MH, Smith IW, Blessing K, et al. Human papilloma
virus infection and skin cancer in renal allograft recipients. Lancet. 1989; 1:124-9. [PubMed:
2563048]

Penn I. Malignancy. Surg Clin North Am. 1994; 74:1247-57. [PubMed: 7940072]

J Am Acad Dermatol. Author manuscript; available in PMC 2015 November 25.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Farasat et al.

Page 12

56. Jensen P, Hansen S, Moller B, Leivestad T, Pfeffer P, Geiran O, et al. Skin cancer in kidney and
heart transplant recipients and different long-term immunosuppressive therapy regimens. J Am
Acad Dermatol. 1999; 40:177-86. [PubMed: 10025742]

J Am Acad Dermatol. Author manuscript; available in PMC 2015 November 25.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Farasat et al.

Page 13

CAPSULE SUMMARY

e A new staging system for nonmelanoma skin cancers was recently adopted by
the American Joint Committee on Cancer.

» Unlike prior staging systems for these cancers, the new system was based on
data-derived, evidence-based medicine.

» High-risk features are now explicitly included in T staging, such as greater than
2-mm thickness, Clark level greater than IV, perineural invasion, anatomic site,
and degree of histologic differentiation.

e This system provides the basis for future clinical trials and prognostic studies
across multiple centers.
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Nonmelanoma skin cancer (including cutaneous squamous cell carcinoma) staging system in 6th edition of
American Joint Committee on Cancer

Primary tumor (T)

TX  Primary tumor cannot be assessed

TO  No evidence of primary tumor

Tis  Carcinoma in situ

T1  Tumor <2 cm in greatest dimension

T2 Tumor >2 cm, but not >5 cm, in greatest dimension
T3  Tumor >5cm in greatest dimension

T4  Tumor invades deep extradermal structures

Regional lymph nodes (N)

NX  Regional lymph nodes cannot be assessed

NO
N1

No regional lymph node metastasis

Regional lymph node metastasis

Distant metastasis (M)

Mx  Distant metastasis cannot be assessed
MO  No distant metastasis
M1 Distant metastasis

Stage grouping

Stage T N M

0 Insitu  NO MO
| T1 NO MO
1 T2 NO MO

T3 NO Mo
1 T4 NO MO

AnyT N1 MO
v AnyT AnyN M1

Histopathologic grade (G)
Gx  Grade cannot be assessed
G1  Well differentiated
G2  Moderately differentiated
G3  Poorly differentiated
G4 Undifferentiated

Sixth edition TNM system did not include histopathologic grade (G) in final stage criteria.
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Table Il

Definition of cutaneous squamous cell carcinoma tumor (T) staging system in 7th edition of American Joint
Committee on Cancer

™
TO
Tis
T1
T2

T3
T4

Primary tumor cannot be assessed
No evidence of primary tumor

Carcinoma in situ
*
Tumor < 2 cm in greatest dimension with <2 high-risk features

* *
Tumor >2 cm in greatest dimension with or without one additional high-risk feature, or any size with > 2 high-risk features
Tumor with invasion of maxilla, mandible, orbit, or temporal bone

Tumor with invasion of skeleton (axial or appendicular) or perineural invasion of skull base

*
High-risk features include depth (>2-mm thickness; Clark level 2IV); perineural invasion; location (primary site ear; primary site nonglabrous
lip); and differentiation (poorly differentiated or undifferentiated).
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Table llI

Definition of cutaneous squamous cell carcinoma nodal (N) staging for 7th edition of American Joint
Committee on Cancer manual

NX
NO
N1
N2

N2a
N2b
N2c
N3

Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Metastasis in single ipsilateral lymph node, < 3 cm in greatest dimension

Metastasis in single ipsilateral lymph node, >3 cm but not >6 cm in greatest dimension; or in multiple ipsilateral lymph nodes, none >6
cm in greatest dimension; or in bilateral or contralateral lymph nodes, none >6 cm in greatest dimension

Metastasis in single ipsilateral lymph node, >3 cm but not >6 cm in greatest dimension
Metastasis in multiple ipsilateral lymph nodes, none >6 cm in greatest dimension
Metastasis in bilateral or contralateral lymph nodes, none >6 cm in greatest dimension

Metastasis in lymph node, > 6 cm in greatest dimension

Sixth American Joint Committee on Cancer edition classified regional lymph nodes into absence (NO) or presence (N1) of lymph node metastasis;
7th edition incorporates other prognostic factors, including size, number, and location of regional lymph node metastases.
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Table IV

Seventh edition American Joint Committee on Cancer definition of cutaneous squamous cell carcinoma
distant metastasis (M) staging

Mx  Distant metastasis cannot be assessed
MO  No distant metastasis

M1  Present distant metastasis

Compared with 6th edition of American Joint Committee on Cancer, there were no changes in M classification. Presence and absence of distant
metastasis defines M stage grouping.
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Final 7th edition American Joint Committee on Cancer stage grouping for cutaneous squamous cell carcinoma

Stage T N M
0 In situ NO MO
| T1 NO MO
1 T2 NO MO
1 T3 NOorN1 MO
TlorT2 N1 MO
\Y T1,2,0r3 N2 MO
Any T N3 MO
T4 Any N MO
Any T Any N M1

TNM staging is incorporated within. Further modifications for 8th edition American Joint Committee on Cancer cutaneous squamous cell

carcinoma staging system will be determined by studies that rely on evidence-based medicine.
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Major T classification changes: 6th edition compared with 7th edition American Joint Committee on cancer

staging for cutaneous squamous cell carcinoma

Factor 6th Edition 7th Edition Comments

Size threshold Tl<2cm Only 2 cm as size cutoff Little evidence to support 5 cm as
2cm<T2<5cm important threshold
T3=5cm

Histopathologic grade

Thickness, level of
invasion

Location

Perineural invasion

Cranial, facial bone
involvement

Invasion of skull base

Invasion of axial or
appendicular skeleton

Eyelid

Not included (separate G
system that was not taken
into account for staging)

Only T4 accounts for
extradermal invasion (not
homogeneous group of
tumors)

Not included
Eyelid, nonglabrous lip
excluded

Not included vs no specific
consideration (as T4
extradermal invasion)

Not included

Not included

Not included

Not included

Poor differentiation one of the factors
of high-risk features; G eliminated

Clark level IV and >2-mm thickness
as high-risk features applicable
throughout T1-T4

Primary site ear or nonglabrous lip as
high-risk features; nonglabrous lip
included

One of the factors of high-risk features

Maxilla, mandible, orbit, temporal
bone invasion as T3

T4 determinant

T4 determinant

Staging of eyelid will be included in
chapter on ophthalmic carcinoma of
eyelid, although prognostic and risk
factor data will continue to be
collected by cSCC task force for
future AJCC editions

Studies show degree of differentiation
is major prognostic factor for cSCC

Both level and thickness of invasion are
significant prognostic factors

Certain anatomic sites correlated with
increased recurrence and metastatic
potential

Correlated with increased rate of local
recurrence and metastasis

Correlates with head and neck cancer
staging

Studies indicate this correlates with
poor prognosis disease

Correlates with poor prognosis per
consensus opinion

cSCC of eyelid is common and data
from SCC task force staging system
could potentially be used to define
high-risk features of this clinical
presentation in future editions of AJCC
cancer staging manual

AJCC, American Joint Committee on Cancer; cSCC, cutaneous squamous cell carcinoma; SCC, squamous cell carcinoma.
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