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Why is NMSC Important?
• Incidence is rising

• Between 1976-1984 and 2000-2010 BCC increased by 145 
percent, and cSCC increased 263 percent

• Approximately 3.5 million NMSCs annually in US

• 9500/day

• 1 Million cSCC diagnoses annually in the US

• 4% develop nodal metastases

• 40,000 per year

• 1.5% annual disease specific death

• 15,000 per year

• Melanoma = 9320 per year

Rogers HW, Weinstock MA, Feldman SR, Coldiron BM. Incidence estimate of nonmelanoma skin cancer (keratinocyte carcinomas) in the US population. 

JAMA Dermatol. Published online April 30, 2015

Karia PS, Han J, Schmults CD. Cutaneous squamous cell carcinoma: estimated incidence of disease, nodal metastasis, and deaths from disease in the 

United States, 2012. J Am Acad Dermatol. 2013;68(6):957-966

Skin Cancer Diagnosis

• Being alert to cues is most important
• Lesion that bleeds spontaneously
• Pimple that “doesn’t heal”
• Spot that patient notices is “different”

• Biopsy techniques
• Shave biopsy most common

AJCC and cSCC
• 8th edition of AJCC cancer staging handbook effective 

as of January 2018
• Revisions for cSCC have shown superiority versus AJCC 

7th edition
• Specific for head and neck cSCC

A new American Joint Committee on Cancer staging system for cutaneous squamous cell carcinoma: Creation and rationale for inclusion of tumor (T) characteristics. 
JAAD (64)6, June 2011, 1051-1059 
JAMA Dermatol. 2018 Feb 1;154(2):175-181.

cSCC Staging

AJCC 7 Tumor Staging

• T1: Tumor ≤ 2 cm in greatest dimension with <2 high-risk features
• T2: Tumor >2 cm in greatest dimension with or without one 

additional high-risk feature, or any size with ≥2 high-risk features
• T3: Tumor with invasion of maxilla, mandible, orbit, or temporal bone 
• T4: Tumor with invasion of skeleton (axial or appendicular) or 

perineural invasion of the skull base

A new American Joint Committee on Cancer staging system for cutaneous 
squamous cell carcinoma: Creation and rationale for inclusion of tumor (T) 
characteristics. JAAD (64)6, June 2011, 1051-1059 
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AJCC 8 Tumor Staging

• T1: Tumor ≤ 2 cm in greatest dimension
• T2: Tumor >2 cm  but < 4 cm
• T3: Tumor ≥4 cm in greatest dimension or minor bone erosion or 

perineural invasion or deep invasion
• Deep invasion = beyond the subcutaneous fat or >6mm 
• Perineural invasion = tumor cells within the nerve sheath of a nerve lying 

deeper than the dermis, measuring 0.1 mm or larger or with clinical or 
radiographic involvement of named nerves without skull base invasion

• T4a: Tumor with gross cortical bone/marrow invasion
• T4b: Tumor with skull base invasion and/or skull base foramen 

involvement
JAMA Dermatol. 2018 Feb 1;154(2):175-181.

BWH Tumor Staging

• Alternative tumor staging system that aims to identify the tumors at 
highest risk of metastasis

Stage Definition

T0 In situ SCC

T1 0 risk factors

T2a 1 risk factor

T2b 2-3 risk factors

T3 4 risk factors or bone invasion

Karia PS, Jambusaria-Pahlajani A, Harrington DP, Murphy GF, Qureshi AA, Schmults CD. Evaluation of American Joint Committee on 
Cancer, International Union Against Cancer, and Brigham and Women's Hospital tumor staging for cutaneous squamous cell 
carcinoma. Journal of clinical oncology : official journal of the American Society of Clinical Oncology 2014;32:327-34.

High Risk Tumor Features
• Tumor Diameter:
• Applies to both tumor staging systems
• For tumors greater than 2cm in diameter:

• 2x increase in local recurrence
• 3x or greater increase in metastasis

J Am Acad Dermatol 26 (1992), pp. 976–990.
Ann Surg Oncol 13 (2006), pp. 902–909.

High Risk Tumor Features

• Tumor Depth:

• AJCC:

• Depth of invasion of 2mm or greater, or Clark level IV or greater, is a high risk tumor 

feature

• Two studies suggest near zero risk of metastasis for Breslow depth <2mm

• BWH:

• Depth of invasion beyond subcutaneous fat (i.e. muscle)

• Depth of invasion into bone at various sites portends a poor prognosis and is 

the basis for the T3 and T4 designations

Histopathology. 2006;49(3):256–264

Am J Clin Pathol. 1990 Nov;94(5):624-7.

High Risk Tumor Features

• Perineural invasion:
• What defines perineural invasion?

• Perineural invasion is defined as tumor cells within the nerve sheath
• 8th ed. AJCC criteria was updated and now matches BWH criteria:

• Nerve > or equal to 0.1mm in diameter 
• Invasion of a nerve of this size is associated with a significantly higher risk of:

• Disease-specific death
• Local recurrence
• Nodal metastasis
• Distant metastasis
• All-cause death

JAAD (64)6, June 2011, 1051-1059
Dermatol Surg. 2009 Dec;35(12):1859-66. 

High Risk Tumor Features

• Tumor differentiation:
• Criterion for BWH but not AJCC 8th ed.

• Poorly differentiated and undifferentiated tumors are associated with a significantly higher 
risk of recurrence

• Features include poor cellular differentiation, spindle cell characteristics, necrosis, high 
mitotic activity and deep invasion

A new American Joint Committee on Cancer staging system for cutaneous squamous cell 

carcinoma: Creation and rationale for inclusion of tumor (T) characteristics. JAAD (64)6, 

June 2011, 1051-1059 
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T4

• Bone invasion is required:
• T4a: Tumor with invasion of maxilla, mandible, orbit, or temporal bone 
• T4b: Tumor with invasion of skeleton (axial or appendicular) or perineural 

invasion of the skull base

• Bone invasion in cSCC is uncommon, so most high risk cSCC will fall in 
the T2 and T3 category
• Focus on identifying high-risk features specific to T2 is the basis for BWH 

tumor staging system

A new American Joint Committee on Cancer staging system for cutaneous squamous
cell carcinoma: Creation and rationale for inclusion of tumor (T) characteristics. JAAD 
(64)6, June 2011, 1051-1059 

High Risk Feature Summary
Classically defined 
high risk features

AJCC staging high risk features BWH staging high risk features

Diameter ≥ 2 cm Tumor > 2cm, or >4cm in diameter Clinical tumor diameter ≥ 2 cm

Depth beyond the dermis Depth >6 mm or beyond subcutaneous fat Tumor invasion beyond the subcutaneous fat

Perineural invasion Perineural invasion deeper than dermis, 
>0.1mm, with neurologic symptoms or 
radiographically evident

Perineural invasion of nerve(s) ≥0.1mm in 
caliber

Poorly differentiated histology Note: Poor differentiation absent in this 
edition!

Poorly differentiated histology

Lymphovascular invasion

Location on the lip or ear

Recurrent tumors

Patient immunosuppression

Fox M, Shin T, Golda N, Goldberg D, M Pugliano-Mauro, Yu Y, Miller C, Nehal K, Schmults C. 
Recommendations for Nodal Staging of High Risk Cutaneous Squamous Cell Carcinoma:  
Consensus Statement of the Micrographic Surgery and Dermatologic Oncology Section of 
the Association of Professors of Dermatology.  In Progress.

Potential high risk features

• Vermilion lip location
• 5-fold greater risk of nodal metastases compared with cutaneous lip

• Poor histologic differentiation
• Will likely be a feature of future AJCC tumor staging

JAMA Dermatol. 2018 Jun 1;154(6):701-707

Risk of Metasasis

• Using the BWH T staging system, the risk of nodal metastasis is:
• 0.1% (95% CI = 0-0.4%) for BWH T1 tumors
• 3% (1-5%) for BWH T2a tumors
• 21% (13-30%) for BWH T2b tumors
• 67% (30-90%) for BWH T3

Karia PS, Jambusaria-Pahlajani A, Harrington DP, Murphy GF, Qureshi AA, Schmults CD. Evaluation of American Joint Committee on Cancer, 
International Union Against Cancer, and Brigham and Women's Hospital tumor staging for cutaneous squamous cell carcinoma. J Clin Oncol
2014;32:327-34.
Schmitt AR, Brewer JD, Bordeaux JS, Baum CL. Staging for cutaneous squamous cell carcinoma as a predictor of sentinel lymph node biopsy results: 
meta-analysis of American Joint Committee on Cancer criteria and a proposed alternative system. JAMA Dermatol 2014;150:19-24.

AJCC 8th edition Predictive Ability

• AJCC 8 is superior to AJCC 7 in predicting poor outcomes
• Nearly all poor outcomes were captured in T2-T4
• 23% of all tumors fell into these categories
• Still insufficiently refined to recommend SLNB

• Notable that refinements need to be made
• Poor differentiation was dropped as a high risk feature, analysis shows it may 

help stratify risk further

JAMA Dermatol. 2018 Feb 1; 154(2): 175–181.

Assessing Nodal Disease
• Clinical Exam:

• Draining lymph node palpation should be completed
• Palpable nodes should get FNA followed by excisional biopsy if positive 

for SCC
• Can detect nodes as small as 0.5 – 1 cm in size

• Imaging:
• Insufficient studies to support the routine use of CT, MRI or PET 

scanning
• Very low sensitivity; a positive study correlates with poor outcomes
• If bone invasion or nerve symptoms are present, imaging may help 

define extent of disease

Semin Cutan Med Surg. 2011 Mar;30(1):26-34.
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Assessing Nodal Disease
• Sentinel Lymph Node Biopsy:

• Investigational
• Not clear which tumors are sufficiently “high risk” to require SLNB
• This is a focus of current / future research
• Delineating which high-risk patients should get SLNB for cSCC may improve disease-specific survival
• Patients undergoing combined surgery / radiation therapy for nodal disease had a lower rate of 

locoregional recurrence (20% vs. 43%) and a better 5-year disease-free survival rate (73% vs. 54%; P = .004) 
compared to surgery alone

• Technique-dependent
• False negative rate is higher and negative predictive value is lower in trunk & extremity 

SLNB when compared to head and neck SLNB

World J Surg Oncol. 2011 Jul 19;9:80.
Laryngoscope. 2005 May 115(5)870–875
Semin Cutan Med Surg. 2011 Mar;30(1):26-34.

What About Immunosuppression?

• Immunosuppression is a well-known risk factor for recurrence and 
metastasis of NMSC.
• OTR associated with a 65-fold increased rate of developing cSCC
• The risk of metastases of SCC in the general population is 0.5% to 5%. 

This risk is increased to approximately 8% for OTRs
• Risk:
• Heart & Lung > Kidney > Liver

J Am Acad Dermatol. 2011 Aug;65(2):253-61.

What About Immunosuppression?

• Immunosuppression is not included in the AJCC staging criteria as it does not fit 
into the TNM rubric.
• Immunosuppression should be noted in patients being treated for NMSC and 

these patients should be followed more closely
• All OTR should be monitored at least annually by a dermatologist

• 70% incidence of cSCC in kidney transplant patients at 20 years post-transplant
• Cancer (all forms) is the fourth most common cause of death in kidney transplant patients
• Cyclosporine (calcineurin inhibitor) vs. tacrolimus and sirolimus (MTOR inhibitors)

Transplant Proc. 2003 Aug;35(5):1714-6.

Other Forms of Immunosuppression

• Chronic lymphocytic leukemia (CLL) and small cell lymphocytic lymphoma (SLL)
• Less than 5% of patients develop cSCC
• cSCC in these patients is associated with high rates of recurrence and metastasis
• 41% of CLL/SLL patients with cSCC die from cSCC

• HIV and other pharmacologic immunosuppression:
• Less well established

Semin Cutan Med Surg. 2011 Mar;30(1):26-34.
J Am Acad Dermatol 53 (2005), pp. 1067–1071.
Hum Pathol 19 (1988), pp. 1397–1402.

Melanoma

Melanoma
• 178,560 cases of melanoma estimated in the U.S. in 2018
• 87,290 in situ
• 91,270 invasive

• 1800/year in Missouri

• Annual disease-specific death: 9,320
• But we are making progress:

• 99% 5-year survival with local, early diagnosed melanoma
• Survival has improved from 82% to 94% from 1977-2013

Cancer Facts and Figures 2018. American Cancer Society. https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-
statistics/annual-cancer-facts-and-figures/2018/cancer-facts-and-figures-2018.pdf. Accessed 7/6/2018

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2018/cancer-facts-and-figures-2018.pdf
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Diagnosis

• To shave or not to shave?

• What about nevi?

Initial Work-Up

• Biopsy and completion excision
• Sentinel lymph node biopsy
• Probability of positivity:

• Tumor T1a: < 5% 
• Tumor T2a: 5-10%
• Tumor T2b – T4: >10%

• Benefit:
• Prognostic
• May improve distant metastasis-free survival in a narrow subset of thick melanomas

Melanoma – Treatment Timing

• When compared to treatment of stage 1 disease within 30 days of 
diagnosis:
• Patients treated 30 to 59 days after biopsy have a 5 percent higher disease 

specific death
• More than 119 days after biopsy - 41 percent higher risk of disease specific 

death

• Diagnosis is most commonly at a more advanced stage of disease in 
Hispanic and black patients
• Most common in non-sun exposed areas such as the palms, soles nails and 

mucosal sites

J Am Acad Dermatol 2018; 78(1):40-46.e7
Arch Dermatol 2006; 142(6):704-8.
J Am Acad Dermatol 2006; 55:741-60.

AJCC 7 vs. AJCC 8 – Key Changes
• Tumor Staging
• Melanoma thickness will be reported to the nearest 0.1mm rather than 

0.01mm
• Mitotic index no longer a factor in tumor staging

• Must still be reported, correlated with poorer outcomes
• Cutoff in depth between T1a and T1b reduced from 1mm to 0.8mm

Image from: The melanoma letter 2018 
Volume 36, Number 1.  A publication of 
the Skin Cancer Foundation

Stage
0 IA IB IB IIA IIA IIB IIB IIC

AJCC 7 v. AJCC 8 – Key Nodal Staging Changes
AJCC 7 AJCC 8

N0: No detectable nodes N0: No detectable nodes

N1a: Micrometastasis (SLNB) N1a: Micrometastasis (SLNB)

N1b: Macrometastasis (clinical) N1b: Macrometastasis (clinical)

N1c: No node, but + in-transit, satellite or microsatellite met

N2a: 2-3 micrometastatic nodes N2a: 2-3 micrometastatic nodes

N2b: 2-3 nodes at lest 1 clinically detected N2b: 2-3 nodes at lest 1 clinically detected

N2c: No node, but + in-transit, satellite or microsatellite met N2c: 1 node plus in transit, satellite or microsatellite met

N3: 4 or more nodes of any nodes with in-transit, satellite or 
microsatellite met

N3a: >4 micrometastatic nodes

N3b: >4 nodes, at least 1 clinically detected

N3c: At least 2 nodes plus in transit, sat or microsat met

AJCC 7 v. AJCC 8 – Key Staging Changes

• Metastasis:

• AJCC 7:

• M1a: Metastasis to distant skin

• M1b: Metastasis to the lung

• M1c: Metastasis to all other visceral sites or any distant site with an elevated LDH

• AJCC 8:

• M1a: Metastasis to distant skin, muscle, nondraining node

• M1b: Metastasis to the lung

• M1c: Metastasis to all other non-CNS visceral sites

• M1d: Metastasis to the CNS

• LDH acknowledged in all M stages (0 vs 1)

AJCC Cancer Staging Manual, 7th ed. 2010
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Assigning Stage Based 
on Nodal Disease

Melanoma staging: Evidence-based changes in the American Joint Committee on Cancer eighth edition cancer 
staging manual, Volume: 67, Issue: 6, Pages: 472-492, First published: 13 October 2017, DOI: 
(10.3322/caac.21409) 

Survival Based on Stage in AJCC 8

Gershenwald, J.E. & Scolyer, R.A. Ann Surg Oncol (2018) 25: 2105. https://doi.org/10.1245/s10434-018-6513-7

Imaging

• No evidence to support baseline imaging for stages 0 – II
• Exception: When symptoms warrant imaging

• Consider imaging for stage IIa
• Recommend baseline imaging for stage IIIb – IV
• Recommended imaging:
• CT C/A/P +/- CT Neck with contrast or total body FDG-PET
• Baseline brain MRI for stage IIIc or higher

NCCN Guidelines

Genetic Screening 

• Several melanomas or melanomas in association with other 
malignancies consider referring for genetic counseling
• CDKN2A, CDK4, TERT, MITF, BAP1 
• Associated malignancies:

• Pancreatic cancer
• Astrocytoma

Patient Education and Follow-Up

• Monthly:
• Self skin examination
• Self regional lymph node examination

• Clinical follow-up:
• Total body skin examination and lymph node palpation
• Stage IA – IIA:

• 6-12 mos x 5 years then annually
• No routine lab or imaging tests recommended

NCCN Guidelines

Patient Follow-Up

• IIB – IV:
• 3-6 mos x 2 years
• 3-12 months for 3 years
• Consider lymph node ultrasound in certain scenarios
• Consider follow-up imaging for symptoms or to monitor known metastatic 

disease, but not more than 3-5 years

• Annual skin exam for life for all patients
• This skin screening is ideally done by a dermatologist

NCCN Guidelines
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Prevention

• On average, a person's risk for melanoma doubles if he or she has had 
more than five sunburns
• Regular daily use of an SPF 15 or higher sunscreen reduces the risk of 

developing melanoma by 50 percent
• PF 15 filters out approximately 93 percent of all incoming UVB rays. 

SPF 30 keeps out 97 percent and SPF 50 keeps out 98 percent
• No Sunscreen blocks all UV, sun avoidance and sun protective 

clothing critical

Br J Dermatol 2001; 144:3:471-475.
J Clin Oncol 2011; 29(3):257-263.


