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Nodal staging of high-risk cutaneous
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Background: While progress has been made in defining the clinical and histopathologic features of high-
risk cutaneous squamous cell carcinoma (HRcSCC), optimal staging guidelines remain elusive.
Objective: We seek to guide clinical practice regarding nodal staging options for patients with HRcSCC via
review of evolving definitions of HRcSCC, nodal staging options, and how nodal staging may impact
treatment and affect outcomes.
Methods: This was a retrospective review of the published peer-reviewed literature regarding risk
stratification, nodal staging, and treatment and outcomes for patients with HRcSCC via PubMed.
Results: For patients without clinical lymphadenopathy, based on literature from head and neck SCC,
preoperative nodal staging with ultrasonography may be more useful than computed tomography or
magnetic resonance imaging. Early nodal disease is usually curable, and therefore obtaining a sentinel
lymph node biopsy specimen may be considered in those with negative imaging while we await studies of
nodal staging outcomes.
Limitations: More data are needed to validate the relationships between primary tumor stage and sentinel
lymph node biopsy status and to determine if early detection of nodal disease impacts survival for patients
with HRcSCC.
Conclusion: It is reasonable to consider nodal staging for patients with HRcSCC (Brigham and Women’s
Hospital stage T2b and T3) in the absence of clinically palpable lymphadenopathy via radiographic
imaging and, if negative, sentinel lymph node biopsy. ( J Am Acad Dermatol 2019;81:548-57.)
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While the treatment outcomes and prognosis for
the majority of patients diagnosed with cutaneous
squamous cell carcinoma (cSCC) are excellent, a
small but increasingly well-defined subset of tumors
are at substantial risk for recurrence and metastasis.1

Brantsch et al1 and Schmults et al2 have estimated a
4% risk of nodal metastasis for cSCC in single-
CAPSULE SUMMARY

d Nodal metastasis for cutaneous
squamous cell carcinoma occurs in 4% to
6% of patients, and sentinel lymph node
biopsy specimens are positive in 29.4%
of Brigham and Women’s Hospital stage
T2b tumors.

d Nodal staging may be considered with
high-risk cutaneous tumors without
palpable lymphadenopathy via imaging
and, if negative, sentinel lymph node
biopsy.
hospital cohort studies of
German and U.S. patients,
respectively. Robust data
from Australia place this risk
at approximately 5% to 6%.3,4

Much work has been
done to define the clinical
and histopathologic features
of the subset of patients with
cSCC who are at high risk for
nodal metastasis, and tumor
staging systems have been
developed to predict the
risk of nodal metastasis and
death.1,5-8 Classic high-risk
features for tumor recurrence
and metastasis are shown in

Table I.1,6-8 The American Joint Committee on
Cancer (AJCC) published a staging system for cSCC
in 2010 (Table II),9 giving cSCC its own staging
system for the first time. While the AJCC recently
published revised staging for cSCC located on the
head and neck in its 8th edition (Table II),10 little
outcome data are available to validate AJCC staging.
An alternate T staging system, hereafter referenced as
Brigham and Women’s Hospital (BWH) staging, was
proposed in 2013 and validated in a subsequent
larger study.5,11 This BWH system, outlined in Table
II, stratifies AJCC 7th edition stage T2 tumors into
low- and high-risk groups and offers improved
prognostic discrimination. BWH stage T2b tumors
were a low percentage (5%) of the cohort analyzed
yet they accounted for 70% of nodal metastases and
83% of deaths from cSCC. The T2b subgroup had a
risk of nodal metastasis of approximately 21% (95%
confidence interval 13-27%). Later work investi-
gating tumor staging as a predictor of sentinel lymph
node biopsy (SLNB) results demonstrated sentinel
lymph node (SLN) positivity in 8 of 23 (34.7%)
patients with BWH T2b and T3 tumors, lending
further evidence that this patient group may have a
significant risk of nodal metastasis.12 Only BWH
staging has evaluated nodal metastatic risk relative to
stage and risk factors and defined a group with a risk
of nodal metastasis in excess of 20%, and high-risk
cSCC (HRcSCC) herein refers to BWH T2b/T3
tumors.
While nodal status is a valuable prognostic
variable that correlates with poor outcomes, survival
is superior for regional and nodal metastasis
compared with distant metastasis (83% 5-year
disease-specific survival for N1 disease vs 11% for
distant disease).13 With nodal metastasis, the risk of
disease-specific death increases with the number
and size of lymph nodes
involved.14 In a retrospective
cohort study of patients with
metastatic head and neck
cSCC, only 1 of 19 (5.3%)
patients with a single small
(#3 cm) involved node
without extracapsular exten-
sion treated with surgery
alone developed regional
failure.15 Moreover, a 92%
5-year disease-specific sur-
vival was reported for this
cohort of patients. The iden-
tification of this low-risk
group and the high cure rates
with treatment of early nodal
disease suggest that simpler treatment and improved
outcomes are possible if nodal metastases can be
identified at their earliest stage. This is further
supported by the recent demonstration that both
time to disease progression and overall survival
decrease if the ratio of positive lymph nodes to
excised lymph nodes is[ 0.21.16

Much remains undiscovered in terms of assigning
proper therapeutic interventions for patients at each
nodal stage. However, it is clear that the ability to
identify cSCC metastatic to regional lymph nodes in
its earliest forms has the potential to favorably impact
morbidity and mortality. Our purpose herein is to
review the options for nodal staging for patients with
HRcSCC.
MODALITIES FOR EVALUATING REGIONAL
METASTASIS IN HRcSCC
Clinical examination

Patients with HRcSCC should receive a compre-
hensive history and physical examination including a
full-body skin examination, evaluation of peritu-
moral nerve function, and regional lymph node
examination via manual palpation, generally every
6 to 12 months or more often depending on the risk
profile of the tumor(s).17 The predictive value and
limitations of clinical lymph node examination are
outlined in Table III.18-23 While clinical lymph node
examination is clearly a cost-effective modality, data



Table I. High-risk features of cutaneous squamous cell carcinoma

Classically defined high-risk features

AJCC 7th ed staging high-risk

features (2010) BWH staging high-risk features

Diameter $2 cm Tumor size[2 cm* Clinical tumor diameter $2 cm
Location on the ear or lip Location on the ear or lip
Recurrent tumors
Patient immunosuppression
Depth beyond the dermis Depth[2 mm or Clark level $ IV Tumor invasion beyond the subcutaneous fat
Poorly differentiated histology Poorly differentiated histology Poorly differentiated histology
Perineural invasion Perineural invasion Perineural invasion of nerve(s) $0.1 mm

in caliber
Lymphovascular invasion

AJCC, American Joint Committee on Cancer; BWH, Brigham and Women’s Hospital.

*While tumor size[2 cm is not defined as an ‘‘additional high-risk feature’’ according to the AJCC 7th ed staging, presence of this feature

alone upstages from T1 to T2.
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regarding its use are from head and neck and
oropharyngeal SCC, which while in many cases has
similar lymphatic drainage patterns to cSCC of the
head and neck may potentially limit applicability
when considering cSCC as a whole.

In the event of clinically palpable nodes, fine-
needle aspiration (FNA) or obtaining a biopsy
specimen for diagnostic confirmation, computed
tomography (CT), or ultrasonography (US) for pre-
operative staging, followed by regional lymph node
dissection is recommended.17

Imaging
There are limited data regarding radiologic nodal

staging specific to cSCC, which may explain the
variability in practice regarding when to initiate
nodal staging.24 Data to date regarding radiologic
nodal staging in cSCC are summarized in Table IV.

Among patients who are clinically negative for
lymphadenopathy, the utility of radiologic imaging
lies in its ability to identify lymph nodes that are
abnormal in size, presumably because of tumor
infiltration. Limitations include false negatives,
which result from the inability to detect micrometa-
stasis, and false positives, which may result in
additional unnecessary procedures.

A single study has evaluated the impact of
radiologic imaging on HRcSCC outcomes. In 108
patients with BWH T2b/T3 tumors, imaging (80%
CT) was used for 48 tumors among 45 patients,
mostly for nodal staging. Imaging altered manage-
ment in 16 tumors (33%), including 9where CT alone
was used, 2 where positron emission tomography
(PET) CT alone was used, and 5 where a combina-
tion of CT, PET CT, or magnetic resonance imaging
(MRI) was used. Imaged patients received adjuvant
radiation more often and had a lower risk of nodal
metastasis (13% vs 30%).25 Nearly twice as many
patients who underwent imaging received adjuvant
therapy (imaging 23%, no imaging 12%; P = .119),
which may support the concept that those who
received nodal imaging may have earlier identifica-
tion and treatment of advanced disease, resulting in a
lower risk of subsequent nodal metastasis. Though
relatively higher-risk patients (within an already
high-risk BWH T2b/T3 group) may have received
imaging more often, the finding that such imaged
patients did better (rather than worse, as may be
expected if they were at higher risk at baseline) lends
some support to the concept that early detection of
metastasis may positively impact outcomes.

The imprecision of noninvasive imaging for
regional nodal staging in the absence of palpable
lymphadenopathy has been reported for patients
with cSCC of the penis and vulva.26,27 In a small
single-institution cohort study of 54 patients with
cSCC who underwent preoperative imaging with
either US or PET/CT before SLNB, 13 patients (24%)
had results suggestive of nodal metastasis but only 1
had a positive SLN. Conversely, of the 41 patients with
negative imaging studies, 3 had a positive SLN.28

The use of whole-body fluorodeoxyglucose PET
(alone without CT) in the staging of HRcSCC is
unclear. In a study of 9 patients with cSCC who
underwent whole-body PET scans at the time of
diagnosis, 3 (33%) had lymph node metastases and
1 had a distant metastasis to lung, all of which were
confirmed histologically.29 A retrospective study of 31
patients with head and neck cSCCwith regional nodal
metastases who underwent staging CT or MRI in
addition to fluorodeoxyglucose PET-CT within
4 weeks of each other found that the addition of
PET-CT to CT or MRI altered the management in 23%
of cases.30



Table II. Summary of staging systems for cutaneous squamous cell carcinoma

Stage

Summary of the 7th edition

AJCC staging for cutaneous

squamous cell carcinoma

Stage

Summary of the 8th edition AJCC

staging for cutaneous squamous cell

carcinoma

Stage

Brigham and Women’s

Hospital T staging for

cutaneous squamous cell

carcinoma

Definition Definition Definition

T0 No evidence of primary tumor T1 Tumor\2 cm in greatest
dimension

T0 In situ SCC

Tis Carcinoma in situ T2 Tumor $2 cm, but\4 cm in
greatest dimension

T1 0 risk factors*

T1 Tumor #2 cm in greatest
dimension with\2 high-risk
features*

T3 Tumor $4 cm in greatest
dimension or minor bone
erosion or perineural
invasion or deep invasiony

T2a 1 risk factor*

T2 Tumor[2 cm in greatest
dimension with or without
one additional high-risk
feature, or any size with $2
high-risk features*

T4a Tumor with gross cortical
bone/marrow invasion

T2b 2-3 risk factors*

T3 Tumor with invasion of maxilla,
mandible, orbit, or temporal
bone

T4b Tumor with skull base invasion
and/or skull base foramen
involvement

T3 4 risk factors* or
bone invasion

T4 Tumor with invasion of
skeleton (axial or
appendicular) or perineural
invasion of skull base

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

Adapted from Edge et al,9 Amin et al,10 and Karia et al.11

*See Table I for AJCC 7th edition and Brigham and Women’s Hospital risk factors.
yDeep invasion defined as invasion beyond the subcutaneous fat or [6 mm (as measured from the granular layer of adjacent normal

epidermis to the base of the tumor); perineural invasion is defined as tumor cells within the nerve sheath of a nerve lying deeper than the

dermis or measuring $0.1 mm in caliber or presenting with clinical or radiographic involvement of named nerves without skull base

invasion or transgression.
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US can detect subtle changes in nodal architecture
that occur before lymph node enlargement. Based
on our experience, limitations of US include the
inability to assess deep nodes (which is less prob-
lematic for cSCC than other forms of cancer because
most nodal metastases from cSCC are superficial)
and high dependence on operator experience.While
German data have shown a high sensitivity for US
performed by dermatologists in detecting nodal
metastases in patients with melanoma (it detects
71% of SLNB-positive cases preoperatively), demon-
strating the utility of this modality in the surveillance
of cutaneous nodal basins,31 caution should be
exercised in extrapolating US data from melanoma
to cSCC. There is a relative paucity of data assessing
the ability of US to detect purely micrometastatic
nodal disease in cSCC.

In 2007, a metaanalysis was performed comparing
US, US-guided fine needle aspiration (USgFNA), CT,
and MRI for the detection of cervical lymph node
metastases among patients with head and neck SCC,
which often shares nodal metastatic basins with cSCC
of the head and neck (USgFNA results are reported
below).32 While all studies included in the analysis
reported histopathology findings of specimens ob-
tained to be used as reference standard, it was not
specified whether lymph node biopsy alone versus
lymph node dissection (versus both) was performed.
Of the noninvasive modalities, US had a higher mean
diagnostic odds ratio, sensitivity, and specificity (40,
87%, and 86%, respectively) than either CT (14, 81%,
and 76%) or MRI (7, 81%, and 63%).32 The prevalence
of lymph node metastases ranged from 20% to 77%,
and therefore mucosal and cutaneous tumors were
not analyzed separatelydit is difficult to know if
results would be the same for HRcSCC patients alone.
However, lymph node metastases from cSCC may be
more superficial and easier to detect on US than those
frommucosal SCC. The findings are encouraging for a
minimally invasive staging modality.

In a study of 44 patients with primary vulvar cSCC
and suspected (and subsequently histologically
confirmed) inguinal lymph node metastasis, preop-
erative US alone had a higher sensitivity and a



Table III. Clinical lymph node examination

Study Year Study design Key findings

Biron et al18 2013 Retrospective cohort Oral cavity SCC. Clinical examination TN 82.6%, TP
83.8%, FN 17.4%, FP 16.2%, SN 83%, and SP 84%.
Overall accuracy of clinical examination 68%

Ross et al19 2004 Prospective cohort Head and neck SCC. Clinical examination FN 44%.
Only clinically neck node-negative patients were
assessed, so false positives cannot be determined

Greenberg et al20 2003 Retrospective cohort Oral tongue SCC. Clinical examination TN 66%, TP
69%, FN 34%, FP 31%, SN 67%, and SP 68%

Bergman et al21 1994 Retrospective cohort Oral SCC. Clinical examination TN 80%, TP 60%, FN
20%, FP 40%, SN 75%, SP 67%, PPV 60%, and NPV
80%. Clinical examination was correct in 70% of
cases. All lymph nodes inaccurately labeled
negative by clinical examination were\1 cm

Friedman et al22 1990 Retrospective cohort Advanced head and neck SCC. Clinical examination
TN 61%, TP 86%, FN 39%, FP 14%, SN 71.7%, and
PPV 85.7%

Shah et al23 1990 Retrospective cohort Oral cavity SCC. Clinical examination FN 34%, FP 31%,
SN 70%, and SP 65%. Total accuracy 68%

FN, False negative; FP, false positive; NPV, negative predictive value; PPV, positive predictive value; SCC, squamous cell carcinoma; SN,

sensitivity; SP, specificity; TN, true negative; TP, true positive.
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negative predictive value than CT, but lower speci-
ficity and positive predictive value.27 Notably,
routine preoperative CT imaging did not provide
additional value because the findings did not alter
surgical planning.

USgFNA
USgFNA combines noninvasive imaging with im-

mediate biopsy and rapid histologic confirmation of
metastases. Because USgFNA is typically used when
there is clinically or radiologically detected lymph-
adenopathy, there is a much higher pretest proba-
bility of identifying nodal metastasis associated with
USgFNA compared with other modalities. In the
study above of vulvar cSCC with suspected nodal
disease, USgFNA had superior sensitivity, specificity,
negative predictive value, and positive predictive
value compared with CT, and superior specificity,
negative predictive value, and positive predictive
value compared with US.27 Results of the 2007
metaanalysis described above showed that USgFNA
had the highest diagnostic accuracy with a pooled
sensitivity of 80% and specificity of 98%.32 While this
suggests that preoperative nodal staging with
USgFNA may be more useful than CT for SCC of
the head and neck, how these data correlate to
purely cSCC remains unclear.

Summary of radiologic data for cSCC nodal
staging

The optimal radiologic imaging modality for
initial staging and surveillance of lymph nodes is
open to further research. Although the results above
are encouraging for US and USgFNA, these modal-
ities are operator-dependent and persons trained in
US of cutaneous nodal basins are not available at all
institutions. The main limitation of all forms of
radiologic nodal staging in the absence of palpable
lymphadenopathy is the inability to detect micro-
metastasis as imaging generally cannot detect lesions
\5 mm. False positive and incidental findings may
lead to unnecessary workup and additional proced-
ures. Though PET has the added advantage of
detecting distant organ metastases, such metastases
are rare in cSCC at the time of primary tumor
presentation.
SLNB
Aswith nodal screening in other cancers, patients

with HRcSCC with positive or suspicious nodes on
screening CT or US should proceed to FNA, core
biopsy, or excisional biopsy of the suspicious
lymph node(s) as per the information above. This
section addresses whether SLNB should be consid-
ered in patients with negative imaging studies in
order to detect subradiologic nodal disease. There is
accumulating evidence with respect to SLNB for
cSCC as a promising option to detect microscopic
metastasis, as is outlined in Table V. The largest
prospective cohort of SLNB for cSCC, reported by
Gore et al33 in 2016, demonstrated a 14% SLN
positivity rate (8/57).33 The number of high-risk
clinical factors, perineural invasion, and lympho-
vascular invasion were each associated with



Table IV. Radiographic staging

Study Year Study design Key findings (SN/SP/FP/FN)

Hughes et al26 2009 Literature review Penile cancer. Noninvasive radiologic imaging
modalities (unenhanced CT and MRI) as well as
USgFNA were unreliable in staging impalpable
regional lymph nodes. LNMRI and PET/CT failed to
detect micrometastases (\2 mm). SN/SP/FP/FN not
reported

De Bondt et al32 2007 Metaanalysis Head and neck SCC. USgFNA had the highest
diagnostic accuracy with a pooled SN/SP/FP/FN of
80%/98%/2%/20%; CT of 81%/76%/24%/19%; US of
87%/86%/14%/13%; MRI of 81%/63%/37%/19%;
and USPIO-MRI 74%/88%/12%/26%, respectively

Fukushima et al28 2014 Single-institution cohort
study

cSCC. Using nodal status (metastasis positive vs
negative) detected by SNLB as the criterion
standard, preoperative imaging with US or PET/CT
had SN/SP/FP/FN 25%/76%/24%/75%, respectively

Cho et al29 2005 Retrospective analysis cSCC. 3/9 (33%) HRcSCC cases had nodal metastasis
and 1/9 (11%) had distant metastasis to lung
revealed on FDG PET and confirmed
histopathologically. SN/SP/FP/FN not reported

Supriya et al30 2014 Retrospective case cohort
study

cSCC of the head and neck. FDG PET/CT failed to
detect nodal metastasis in 4/31 cases. This
additional imaging modality did not change the
management in 24/31 (77%) of patients. FDG PET/
CT results compared to the final pathology results
after resection in 25 patients showed SN/SP/FP/FN/
PPV/NPV 54%/76%/24%/46%/61% and 71%,
respectively

Tomaszewski et al52 2014 Retrospective case series cSCC. PET/CT can distinguish nodal cSCC from
leukemic infiltration with high specificity in this
small case series, with SN/SP/FP/FN 45%/99.6%/
0.4%/55%, respectively

Land et al27 2006 A mixed retrospective and
prospective case review

Vulvar SCC. All cases with histologically proven nodal
status were analyzed to compare the preoperative
imaging status with the histology. The calculated
SN/SP/FP/FN/NPV/PPV for CT were 58%/75%/25%/
42%/75%/58%; US: 87%/69%/31%/13%/94%/48%;
and USgFNA: 80%/100%/0%/20%/93%/100%,
respectively. For the groin nodes, USgFNA is
superior to CT in assessing disease status

cSCC, Cutaneous squamous cell carcinoma; CT, computed tomography; FDG, fluorodeoxyglucose; FN, false negative; FP, false positive;

HRcSCC, high-risk cutaneous squamous cell carcinoma; LNMRI, lymphotropic nanoparticle-enhanced magnetic resonance imaging; MRI,

magnetic resonance imaging; PET, positron emission tomography; SLNB, sentinel lymph node biopsy; SN, sensitivity; SP, specificity; TN, true

negative; TP, true positive; US, ultrasound; USgFNA, ultrasound-guided fine needle aspiration; USPO, ultrasmall superparamagnetic iron

oxide.
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increased risk of SLN positivity. Patients with a
positive SLN had a statistically significantly higher
disease-specific mortality rate than those with a
negative SLN, indicating that SLNB may serve as a
prognostic tool. The study included only patients
who underwent SLNB and therefore did not
compare treatment and outcomes between patients
receiving versus not receiving SLNB, and therefore
the impact of SLNB utilization on outcomes could
not be assessed.
Individual case series and case reports with\20
patients per publication have a combined SLN
positivity rate ranging from 0% to 80% for
cSCC.34-47 One such small series of 17 patients with
cSCC with varying risk profiles undergoing SLNB is
among the first to evaluate disease outcomes
including subsequent recurrence and metastasis
(but not death). SLNB was positive in 2 of 17 patients
with cSCC. There was a 40% (6/15) risk of recurrence
after negative SLNB. Only 1 recurrence occurred in



Table V. Sentinel lymph node biopsy for cutaneous squamous cell carcinoma

Study Year Study design Tumor site Key findings

Navarrete-Dechent
et al50

2015 Systematic review Various SLNB positive: 13.9% (32/231)/
FN: 4.6% (10/215)

Gore et al33 2016 Prospective Cutaneous SCC SLNB positive: 14% (8/57)
Krediet et al47 2015 Retrospective case series Head and neck, lower

extremities, trunk
SLNB positive: 11.7% (2/17)/FN:
35.2% (6/17)

Schmitt et al12 2014 Systematic review Various SLNB positive: 12.3% overall,
34.7% (8/23) for BWH T2b
and T3 tumors

Ahmed et al49 2014 Systematic review Various SLNB positive: 13%/SN 77%/SP
100%/NPV 92.5%

Fukushima et al28 2014 Prospective case series Head and neck, extremities,
trunk, genitalia

SLNB positive: 7.4% (4/54),
12.9% if considering only T2
and above

Takahashi et al46 2014 Retrospective case series Head and neck, extremities,
trunk, genitalia

SLNB positive: 23.1 % (6/26)/FN:
0/26

Kwon et al45 2011 Retrospective case series Head, extremities, perineum SLNB positive: 0% (0/6)
Rastrelli et al44 2010 Retrospective case series Head and neck, extremities,

trunk
SLNB positive: 5% (1/20)/FN:
2/20

Renzi et al43 2007 Prospective case series Not specified SLNB positive: 4.5% (1/22)
Resendiz-Colosia
et al42

2007 Prospective case series Head and neck, extremities,
trunk

SLNB positive: 20% (4/20)/FN:
0/20

Ross et al48 2006 Systematic review Various SLNB positive: 21%/FN: 4%
Cecchi et al41 2006 Case series Head, extremities SLNB positive: 16.6% (1/6)/FN:

0/6
Hatta et al40 2005 Prospective case series Lower extremity SLNB positive: 0% (0/4)/FN: 0/4
Nouri et al39 2004 Prospective case series Head and neck SLNB positive: 12% (1/8)/FN:

0/8
Eastman et al38 2004 Prospective case series Extremities SLNB positive: 80% (4/5)/FN:

0/5
Wagner et al37 2004 Prospective case series Head and neck, extremities,

perineum, vulva
SLNB positive: 29.4% (5/17)/FN:
1/17

Reschly et al36 2003 Prospective case series Head and neck, extremeties,
trunk

SLNB positive: 44.4% (4/9)/FN:
0/9

Michl et al35 2003 Retrospective case series Head and neck, trunk,
extremeties, genitalia (2)

SLNB positive: 18.1% (2/11)/FN:
0/11

Altinyollar et al34 2002 Prospective case series Lower lip SLNB positive: 16.6% (3/18)/FN:
0/18

BWH, Brigham and Women’s Hospital; FN, false negative; FP, false positive; SLNB, sentinel lymph node biopsy; SN, sensitivity; SP, specificity;

TN, true negative; TP, true positive.
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the SLN basin, with the remainder occurring in other
nodal basins (2), the orbit or surrounding skin (2),
and the lung (1). These data are consistent with other
reports that SLNB has a low false-negative rate but
that recurrences outside the nodal basin are possible,
so further study of the impact of SLNB on overall
outcomes is needed.47

Another systematic review of 130 patients who
underwent SLNB from 19 reports correlated cSCC T
stage with SLNB outcome using both the AJCC 7th
edition and BWH T staging systems.12 There was no
positive SLNB among patients with T1 lesions. The
majority of SLN positive cases were T2 lesions
[2 cm. Overall, 12.3% of patients had a positive
SLNB. The BWH T staging system identified a higher
risk category, with a SLNB positivity of nearly 30%
in the BWH T2b group. There was a statistically
significant difference between the SLNB positivity
rates of BWH T2a and T2b groups (7.1% vs 29.4%;
P = .02). Further systematic reviews of SLNB for cSCC
have reported SLNB positivity ranging from 13% to
21%.48-50

DISCUSSION
The importance of risk stratification among pa-

tients with cSCC is clear, and the process of defining
meaningful prognostic markers among the subset of
patients with HRcSCC continues to evolve.
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Among patients with cSCC who were diagnosed
in the BWH cohort study from 2000 to 2009, the risk
of nodal metastasis using the BWH T staging system
is 0.1% (95% CI 0-0.4%) for BWH T1 tumors and 3%
(1-5%) for BWH T2a tumors.11 The risk increases to
21% (13-27%) for BWH T2b tumors and 67% (30-
90%) for BWH T3 tumors.11 That metastatic risk can
be stratified using this systemdbased entirely upon
the clinical and pathologic features of tumor size and
depth, histologic growth pattern, and the presence
or absence of perineural tumor growthdunder-
scores the importance that these parameters be
identified and defined before treatment whenever
possible. Synoptic reporting of risk factors of cSCC in
clinical notes and dermatopathology reports be-
comes an essential element in achieving accurate
risk stratification. Not infrequently, risk stratification
may change during treatment as additional high-risk
features of a tumor are identified intraoperatively.
For example, more aggressive or poorly differenti-
ated histology or perineural invasion may be noted
during Mohs micrographic surgery for a tumor that
on original pathology had no high-risk features. In
these circumstances, both final tumor staging and the
decision to proceed with nodal staging should be
based on the features of the tumor that give it the
highest tumor stage.

Given the elevated probability for nodal metas-
tasis in the presence of $2 risk factors in the BWH
model, it may be reasonable to consider nodal
staging for tumors BWH stage T2b or higher in the
absence of clinically palpable lymphadenopathy.
Several radiologic imagingmodalities may be helpful
in detecting nodal metastasis, but limitations,
including relatively high false negative rates likely
caused by an inability to detect micrometastases and
high operator dependence in the case of US, remain.
Though data are limited, US has a higher diagnostic
odds ratio, sensitivity, and specificity than MRI or CT
and has the added advantage of immediate biopsy
via FNA when a pathologic node is detected.
Literature to date has shown the ability of SLNB to
identify nodal metastasis among a relatively high
percentage of patients with HRcSCC. It remains to be
seen whether earlier detection via SLNB results in
sufficient outcome benefits (over noninvasive CT
and US) to warrant its widespread use. SLNB is
generally safe, with a pooled risk of hematoma,
seroma, and infection of 5.1% (95% CI 2.2-9.3%)
when performed for head and neck tumors.51

Logistical challenges and questions regarding the
accuracy of SLNB remain for HRcSCC, particularly
when tumors are upstaged intraoperatively (usually
during Mohs micrographic surgery) to BWH T2b. In
such cases, SLNB is performed by injecting dye and
radioactive tracer into the dermis around the tumor
resection beddwhich is sometimes several centime-
ters in dimensiondrather than around the clinical
perimeter of a small intact tumor, as in melanoma.
While data from melanoma literature suggest that
previous wide excision does not appear to nega-
tively impact the detection of lymph node metasta-
ses,52 the impact of such technical variations has not
been studied for HRcSCC. In effort to preserve
preoperative lymphatic drainage patterns, tissue
undermining should not be performed before
SLNB because undermining severs the draining
lymphatic vessels in the subcutaneous fat. It should
be noted that this recommendation is based on
opinion and experience and not on higher quality
evidence.Wounds can be stabilized by application of
a matrix wound dressing while patients await SLNB
and reconstruction.

The current evidence suggests that we are now
able to better predict which patients with cSCC are at
high risk for metastasis, that we have the tools to
accurately detect metastases among this subset of
patients, and that patients with early limited nodal
cSCC have a high (92%) 5-year survival rate with
conventional treatment. As such, it is reasonable to
consider nodal staging for patients with HRcSCC
(BWH T2b and T3) in the absence of clinically
palpable lymphadenopathy via radiographic imag-
ing and, if negative, SLNB.

Prospective studies are needed to validate the
relationships between tumor stage and SLN status
and to determine if early identification of nodal
metastasis, such as identification of micrometastases
via SLNB, will impact disease-free, disease-specific,
and overall survival for patients with HRcSCC.
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