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Long-term outcomes of high-risk
basal cell carcinoma treated with

Mohs micrographic surgery
To the Editor: Mohs micrographic surgery (MMS) is
indicated for the treatment of high-risk basal cell
carcinoma (BCC) based on superior long-term out-
comes compared to wide local excision (WLE).1,2

Factors that may predict poor outcomes include
tumor diameter of $2 cm, head and neck location,
deep invasion, recurrence, aggressive histologic
subtype, and perineural invasion.3,4 The American
Joint Committee on Cancer (AJCC, 8th edition) and
the Brigham and Women Hospital (BWH) staging
systems have incorporated some of these parameters
to risk-stratify BCC.4,5 The performances of AJCC and
BWH staging systems have been previously assessed
in a mixed cohort of patients with BCC treated with
MMS andWLE.5 In the current study, we investigated
the rates of local recurrence (LR), metastatic disease,
and disease-specific death associated with high-risk
BCC, as defined by the existing staging systems, after
treatment with MMS only.

A retrospective cohort chart review was per-
formed after approval by the University of Texas
Southwestern Medical Center Institutional Review
Board. Between 2016 and 2020, of 6376 BCCs
treated with MMS, 476 cases from 402 patients
were AJCC stage T2 or greater (specifically $2 cm,
had perineural invasion, and/or deep invasion).
Patients with \3 months of follow-up were
excluded. Cases with only isolated high-risk fea-
tures were not included.

The mean age of the patients was 69 years, and
most patients were White men. Sixty-five percent of
the tumors were localized in the head and neck
region, with a mean diameter of 2.6 cm (range 0.6-
8.5 cm). Based on the AJCC staging, 402 cases were
staged as T2 and 74 as T3. Four hundred and
eighteen cases were BWH stage T1 and 58 were T2.

During posttreatment surveillance (mean,
25 months; range 3-70 months), there were 5 cases
of LR and no cases of metastatic disease or disease-
specific death (Supplementary Table I, available via
Mendeley at https://doi.org/10.17632/3n3v9xfv72.
1). Importantly, all recurrences were relatively low-
risk AJCC stage T2 and BWH stage T1 tumors. Based
on univariable statistical analyses, large size, head
and neck location, deep invasion, previously treated
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tumor, aggressive histologic subtype, and perineural
invasion were not associated with recurrence
(Table I). Immunosuppressed patients comprised
40% of the recurrent cases, but this did not reach
statistical significance. Cumulative incidence ana-
lyses did not show a significant difference in LR
regardless of AJCC or BWH T staging (Fig 1).

We observed 98.9% disease-free survival in 476
cases of high-risk BCCs treated with MMS. AJCC and
BWHT staging did not predict a poor outcome in our
cohort. Our data are consistent with the published
rates of LR after MMS.2 In a previous report, 49 cases
with BWH stage T2 had a 10-year metastatic disease/
disease-specific death incidence of 36.9%, all of
which occurred after WLE but not after MMS.5 We
also did not observe any adverse events in 58 cases
with BWH stage T2 after MMS. Tumor factorebased
prognostic systems for BCC may not predict out-
comes in patients who are treated with MMS but may
be more relevant for WLE. Based on the excellent
outcomes associated with high-risk BCCs in our and
previous study cohorts, MMS should be strongly
considered for eligible patients. The limitations of
the study include limited follow-up duration, loss of
data due to cases lost to follow-up, and retrospective
design.
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Table I. Patient and tumor characteristics of basal cell carcinoma treated with MMS

Clinical characteristic No recurrencex Recurrent|| P value{ Total cases

Age at diagnosis, y (mean, range) 69 (24-96) 66 (61-70) .65 69 (24-96)
Race/ethnicity [.99
Caucasian 393 5 398
Other 4 0 4

Sex .59
Male 309 5 314
Female 88 0 88

Immunosuppresion* .09
Yes 41 2 43
No 356 3 359

Tumor size, cm (mean, range) 2.6 (0.6-8.5) 2.6 (2.1-3.3) .91 2.6 (0.6-8.5)
Previously treated [.99
Yes 29 0 29
No 442 5 447

Tumor location [.99
Head and neck 307 3 310
Other 164 2 166

.29
H areay 172 3 175
M areay 153 0 153
L areay 146 2 148
Histologic subtype [.99
Superficial/nodular 373 3 376
Aggressivez 98 2 100

Perineural invasion [.99
Yes 4 0 4
No 467 5 472

Deep invasion [.99
Yes 46 0 46
No 425 5 430

MMS stage performed (mean, range) 1.8 (1-6) 2.4 (2-3) .13 1.8 (1-6)
Defect size, cm (mean, range) 3.9 (1.2-10) 3.9 (3.1-5) .95 3.9 (1.2-10)
AJCC T stage, 8th edition [.99
T2 397 5 402
T3 74 0 74

BWH T stage [.99
T1 413 5 418
T2 58 0 58

AJCC, American Joint Committee on Cancer; BWH, Brigham and women’s hospital; MMS, Mohs micrographic surgery.

*Immunosuppression: iatrogenic, HIV, or hematologic malignancy.
yBased on Mohs appropriate use criteria.
zMicronodular, infiltrative, morpheaform, and/or with squamous differentiation.
x471 tumors in 397 patients.
||5 tumors in 5 patients.
{Fisher’s exact test, �2 test, t test.
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Fig 1. Cumulative incidence of local recurrence of high-risk basal cell carcinoma treated with
Mohs micrographic surgery. Kaplan-Meier plots for the incidence of local recurrence over
follow-up time for (A) AJCC, 8th edition T staging and (B) Brigham Women’s Hospital T
staging.
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