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Abstract

Background/Objectives

This study describes the characteristics, subsequent management and outcomes
of patients referred for further management following Mohs micrographic
surgery (MMS) for basal cell carcinoma (BCC) and squamous cell carcinoma

(SCC).

Methods
Retrospective analysis of patients referred to a quaternary cancer center from

2000 t6°2015.

Results

In total, 83 lesions in 82 patients were referred for further management; 52
(62%) were:SCC and 80 (96%) were located in the head and neck. Reasons for
referralincluded high-risk disease for consideration of adjuvant radiotherapy
(37/83;,45%), inadequate resection (28/83, 34%) or recurrence following
previous MMS (15/83, 17%). Less than 40% of the 69 referrals received from

MMS surgeons included photos or an operative report and diagram.

There was discordance in pathology opinion in 11 (13%) of our cases. Histology
from MMS was reviewed in eight cases and there was discordance with the in-

hospital pathology opinion in six of these. In-hospital re-excision was performed
in 19 cases and in five of these the pathology report on the paraffin-sectioned re-

excised tissue was discordant with prior MMS assessment. Significantly, 2 cases
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were associated with misinterpretation of lymphocytic infiltrate as residual

disease in patients with chronic lymphocytic leukemia (CLL).

Conclusion

This study highlights some of the challenges and limitations of MMS. Early
referral for multidisciplinary management is recommended when MMS resection
margins are inadequate or uncertain, especially for high-risk SCC. We
recommend that referrals be accompanied by histological material, as well as a
detailedsreport with operative photos and diagrams. CLL can pose an
intraoperative diagnostic challenge. Discrepancies relating to MMS slide
interpretation present an opportunity for improvement, and our findings

support the role of ongoing quality assurance programs.

Key words

Mohs micrographic Surgery, SCC, BCC, non-melanoma skin cancers, laboratory

discrepancy

Learning Points

e CLL can pose an intraoperative diagnostic challenge during MMS.

e Discrepancies relating to MMS slide interpretation support ongoing
guality assurance programs and consideration of pathology reviews in
cases of uncertainty.

e Early referral for multidisciplinary management is recommended in high-

risk disease, or when MMS resection margins are inadequate.
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e Detailed MMS reports are essential for further multidisciplinary

management, in particular for planning adjuvant radiotherapy.

Introduction

Mohs micrographic surgery (MMS) is well established in the management of
basal cell carcinoma (BCC) and squamous cell carcinoma (SCC).1 Indications for
MMS include the management of patients at high risk of local recurrence or the
need fortisSue sparing in key head and neck sites.! While MMS is usually a safe
and well=tolérated outpatient procedure,? it is not without complications and

recurrences may occur.

For patients with compromised margins following MMS, further excision is
recommended.? When repeat excision is not technically possible or is declined
due to associated morbidity such as cosmetic disfigurement; radiotherapy may
be considered.3 Adjuvant radiotherapy is also indicated for patients with clear
margins buta high risk of local recurrence, such as when extensive perineural

invasionvis,present.4

The aim of this study was to review our experience, at a quarternary cancer
centre, with patients referred for further management following MMS. The
indicationsfer referral, management and outcomes of these high-risk patients

were examined to identify potential management issues.

Materials and Methods

Patient selection.

All patients.were treated at a quaternary cancer center in Victoria, Australia
between January 1, 2000 and June 1, 2015. Patients were identified through the
Health Information Service Master Patient Index and the Department of
Pathology database. The search term ‘Mohs’ was used and all patient records
were retrospectively reviewed to determine eligibility. Only BCC or SCC cases

previously treated with MMS, performed by an Australasian College of
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Dermatologists’ accredited Mohs surgeon and subsequently referred for further
management were included. Patients were managed by a multidisciplinary team
including dermatologists, plastic surgeons, head and neck surgeons as well as
radiation oncologists. Pathology reviews were conducted by trained fellows of
the Royal College of Pathologists of Australasia, all with extensive experience in
interpreting cutaneous pathology. Recurrent tumours were defined as those that
recurred within ten years of prior excision. The study was approved by the

Human Research Ethics committee at our institution.

Data Colleetion

Data collected included primary reason for referral, patient age, sex,
comorbidities as well as tumour characteristics including histological subtype,
size, site, depth, previous recurrence and the presence of perineural or

perivaseularinvasion.

Details/of'the prior MMS procedure were obtained from referral letters and
operative reports, where available. When pathology reviews of MMS slides or
lesion re=excision had been performed, the pathologist’s opinion was compared
with_that of the Mohs Surgeon to evaluate any discordance in pathology
assessment. The subsequent timing and mode of treatment undertaken, as well

as the development of recurrence during follow up, was also collected.

Statistical. Amalysis

Summary statistics only are presented (median and range), as the small numbers

precluded further meaningful statistical analysis.

Results

Patient'characteristics

The patient'demographics are summarised in Table 1. There were a total of 83
SCC and BCC lesions, in 82 patients, that were referred following previous MMS.
The majority of lesions were SCC (63%) and most were located on the head and

neck (96%). The patients were predominantly male (72%), with a median age of
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72 years (range, 28 - 97 years). Fourteen patients were immunosuppressed due
to underlying haematological malignancy or immunosuppressive medications.
Four patients had received previous radiotherapy in the proximity of the current
lesion. One patient was pregnant at the time of presentation. The median follow
up period atour institution, calculated from first attendance to last appointment

or death, was 11 months (range, 0.5 - 84 months).
Risk factors for recurrence are shown in Table 2 and 3. The majority of SCC
(67%) and BCC (81%) cases had two or more risk factors for local and/or distant

recurrence:

Primary reason for referral

The primary reasons for referral after MMS are summarised in Figure 1.
Referralssecame from 14 MMS surgeons. The majority of patients were referred
for urgentsmanagement, following recent MMS (69/83, 82%), whilst the
remainder (14/83, 17%) were referred for management of recurrence that had
arisen following previous MMS. Three patients in the former group (n=69) had
just undergone a second MMS procedure for disease recurrence. Nearly half
(46%)-of the patients referred for uncertain or incomplete MMS margin

clearance had tumour involving or adjacent to periosteum.

Referral.data

Less than.40% of the 69 referrals received from Mohs surgeons included photos
or an operative report and diagram. Only 18 (26%) accurately reported the pre-
operative size of the primary lesion, while just 13 (19%) included photographs.
An operative report or diagram was included in 25 (36%) and defect size was

described in 27 (39%) of referrals.

Recurrence after previous MMS

In the study, there were 17 cases (10 SCC, 7 BCC) that were managed for
recurrence following MMS. Fifteen were local recurrences, while 3 were

metastatic recurrences in regional lymph nodes.
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For SCC, the median time from MMS to recurrence and referral to our institution
was 4.5 months (range, 1 - 36 months). For BCC, the median time from MMS to
recurrence and referral to our institution was 45 months (range, 1 - 108).
Furthermore, of the 10 recurrent SCCs, 4 recurred within one month of MMS (2

locally recurrent and 2 with lymph node metastases).

Pathology Assessment

There were 8 lesions (3 BCC, 5 SCC) that underwent a pathology review of MMS
slides priorite further treatment at our institution. In this group, 5 had been
referredwith uncertain margin clearance and 3 with high-risk disease for
consideration of adjuvant therapy. The pathologist disagreed with the
intraoperative MMS assessment in 6 (75%) of these cases. Four were false
negatives where the pathologist identified residual tumour in areas reported by
the Mohsssurgeon as clear. Two cases involved previously unrecognised
perineurabkinvasion (PNI) that was identified by the pathologist. In one case this
went on to influence management, as this PNI was assessed to be an indication
for adjuvantradiotherapy. The pathologists concurred with the MMS assessment
in the remaining 2 cases, however, in one of these the pathologist determined

that margin clearance could not be confirmed due to the presence of scar tissue.

Of the 69 lesions referred by Mohs surgeons after recent MMS treatment, 19
underwentilecal re-excision. Of the 18 lesions that had available pathology
reports-en paraffin sections of the reexcision specimen, discordance with prior
MMS agsessment was noted in 5 cases (28%; 2 BCC, 3 SCC). Two were false
negatives where residual disease was found on re-excision pathology, though the
Mohs surgeon had reported this as clear; these lesions were re-excised due to
the presence of high-risk features. Three were false positives where the Mohs
surgeon hadweported involved margins, though subsequent re-excision was
negative; these lesions had been referred for further management of incomplete
margin clearance. Of note, 2 of the false positives involved misinterpretation of
lymphocytic infiltrate as residual disease in patients with known chronic
lymphocytic leukemia (CLL). This had led to a large resection field (60x55mm)

during MMS in one of these cases.
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Manag ement and outcomes

The management undertaken at our institution following appropriate restaging
investigations and multidisciplinary discussion is summarised in Figure 2. The
majority of cases (86%) underwent further treatment. The remainder were
managed conservatively, with close observation (5%) or palliative radiotherapy

(1%). Seven patients (8%) declined treatment or were lost to follow up.

For lesions that underwent adjuvant radiotherapy alone, the median interval
from MMS:to commencement of radiation treatment was 55 days (range, 27 -
204 days): For lesions that underwent re-excision and adjuvant radiotherapy,
the median interval from surgery to commencement of radiation treatment was

47 days (range, 22 - 134 days).

Whilst nesrecurrences occurred in patients managed with observation alone,
there were 9 cases (13%) of recurrence after further treatment at our
institution. In this group, 3 were locally recurrent BCCs, 2 were locally recurrent
SCCs, 2'were SCCs with local recurrence in addition to regional metastases and 2
were. SECs with distant metastases. Three of the locally recurrent tumors had
narrow or unclear surgical margins, where attempted re-excision had been
difficult.due to a deeply invasive tumor. For SCC, the median time from
completionwof further treatment to recurrence was 10.5 months (range, 0 - 24
months),For' BCC, the median time from completion of further treatment to

recurrence was 38 months (range, 3 - 56 months)

Discussion

In this retrospective study, we describe the characteristics and outcomes of 83
BCC'and SCC lesions that were referred to a quaternary cancer centre after MMS
treatment. MMS is typically used to manage non-melanoma skin cancers (NMSC)
that have features such as a mid-facial location, size exceeding 2 cm, high-risk
histologic features including PNI, or that are recurrent or incompletely excised.!

Given these indications for MMS, it was not surprising that a large proportion of
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lesions in the study were located in the head and neck and had multiple adverse
features. However, it was noteworthy that while the vast majority (greater than
90%) of MMS is used to treat BCC,> most of the lesions in our cohort were SCC

(62%).

Complete sungical excision remains the gold standard treatment for NMSC,* with
current expert consensus that adjuvant radiotherapy be considered in cases with
a high risk of recurrence.* In particular, these are lesions with PNI of large nerves
(greatepthan, 0.1mm), repeated recurrence or multiple high-risk features.*
Consistentwith this, the most common reason for referral of NMSC after MMS in
our study was for consideration of adjuvant radiotherapy in the setting of high-

risk disease.

Similarorother treatment modalities, MMS has limitations and complete
excisionismot always attainable. For instance, tumours may invade major
anatomical structures as well as bone, which is less amenable to frozen section
examination.16 Uncertainty with margin clearance may arise with deeper
tumourspdue to increased difficulty with maintaining the orientation of
specimens during mapping.¢ Nevertheless, unintended incomplete MMS is rare,
with one large study demonstrating an incidence of 0.15%.° In our study,
uncertain or incomplete margin clearance was the second most common reason
for refepralfor further management after MMS. Nearly half of these cases had

tumouradjacent to or involving periosteum.

Although MMS has the highest reported cure rates for NMSC1, recurrences can
still occur. A systematic review assessing outcomes of SCC treated with MMS
demonstrated a pooled average local recurrence rate of 3%.” Other studies have
shown that primary and recurrent BCC had a five-year recurrence rate of 1% and
4% respectively after MMS.8 The findings of this study are consistent with the
known potential aggressive nature of SCC;? it had a much shorter time to
recurrence following MMS compared to BCC and there were 4 recurrences of SCC
that developed within 1 month of MMS. Australian guidelines recommend

clinical and histological excision margins of 4mm and 1mm respectively for
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SCC.10 The best approach to management of high-risk SCC is not definitely
known.11.12 However, consensus UK guidelines recommend a wider 26mm
clinical margin to ensure completeness of tumour clearance in such cases.11
Furthermore, early (and ideally, preoperative) multidisciplinary discussion is

recommended should there be concerns or difficulties with margin clearance.!!

The high rate of clear histological margins associated with MMS is critically
dependent on the ability of the surgeon to accurately evaluate frozen
histopathelogical specimens, thus allowing residual tumour to be precisely
mapped and sequentially removed.! It is not routine to send specimens for
formal reporting by an anatomical pathologist and so the assessment of margin
control is usually wholly dependent on the Mohs surgeon. However, while
previoussstudies have demonstrated good concordance rates (95 - 99%)
between:Mohs surgeons and dermatopathologists,!3-16 others have shown that at
least 30% of recurrences after MMS are due to errors in slide interpretation
leading to unexcised tumour.17-1° Poor slide quality with tissue drop out may
contribute to misinterpretation and has also been recognized as a risk factor for
recurrence after MMS.1819 In this study, there was a relatively high rate of MMS
histopathology discordance, although this is reflective of the cohort being a
sample of complex cases referred to our institution. Nevertheless, our findings
supporttherole of continuing quality improvement measures, such as additional
pathology reviews20? and the mandatory quality assurance program recently

implemented by the Australasian College of Dermatologists.2!

CLL presents/a unique intraoperative diagnostic challenge for the Mohs surgeon.
The complete excision of SCC is of particular importance in patients with CLL
giventhat they are at risk of aggressive SCCs with a high rate of recurrence and
metastasis.22 However, dense lymphocytic infiltrate in the skin is often seen in
CLL and this may obscure or be mistaken for tumour.2324 In our study, 2 cases
had a leukaemic infiltrate that was misinterpreted as tumour during MMS. Other

previous similar reports24-26 also highlight the importance of recognizing CLL
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leukaemic infiltration as a differential diagnosis, particularly in elderly
patients.?? In cases of diagnostic uncertainty, useful options include pathologist
review of MMS slides or submission of excised tissue for paraffin sections with

immunohistochemistry and delayed reconstruction.11.28

Most of the NMSC in our cohort were managed with a combination of re-excision
and/or radiotherapy. When adjuvant radiotherapy is used to minimise the risk of
recurrence after NMSC excision, treatment should ideally be started with
minimaldelay. Previous studies in mucosal head and neck SCC have indicated
that an interval between surgery and postoperative radiotherapy of more than 6
weeks may impair outcome.?? In our study, adjuvant radiotherapy was delayed
by greater than 6 weeks on average, though the reasons for this were
multifactorial: Contributing factors included delayed referral for
multidiseiplinary management, waitlist times, poor patient performance status,
time neededsfor further investigations and slow wound healing due to skin graft
failure or planned secondary intention healing. Secondary intention healing

should ideally be avoided if the patient requires adjuvant radiotherapy.

Anotherfissue that was highlighted by this study was the frequent lack of detail
in referrals received from Mohs surgeons, with fewer than 40% providing photos
or operative diagrams and details. In our experience, this lack of information
caused difficulties with radiotherapy planning, resulting in the need for a larger
radiation.field. A proforma for Mohs surgeons referring to our centre has since
been created to improve communication during the referral process (see Figure

3).

This study had several limitations, particularly since it was limited to cross-
sectional retrospective data at a single site. Data on comparable referrals
following conventional surgery was not available, precluding comparisons with
MMS. Our cohort is unlikely to be representative of all MMS procedures in
general, due to selection bias for high-risk and complex cases. The absolute
number of MMS procedures, from which our cohort arose, could not be

accurately estimated. Based on department of health statistics, approximately
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27000 MMS procedures were undertaken in our catchment area during the
study period, but a number of these may have been referred to other tertiary
centers or private practitioners. Nevertheless, our data reflects our experience as
a major multidisciplinary referral centre for complex skin cancers. The duration
of follow up in the study was also variable, with some patients returning to their
primary referring specialist after treatment. Although patients would likely have
been re-referred if major complications were to occur, our limited follow up
duration in some patients could have led to an underestimation of the observed

rate of pecurrence following treatment at our center.

In summaryythis study highlights some of the challenges and limitations
associated with MMS for high-risk NMSC. Complete margin clearance is not
always possible, particularly when there is invasion to deep underlying
structures such as bone. MMS slide interpretation can be difficult in patients with
CLL and pathologist review should be sought in cases of uncertainty.
Discrepancies relating to MMS slide interpretation present an opportunity for
improvement and our findings support the role of ongoing quality assurance
programsrEarly referral for multidisciplinary management is recommended in
high-risk disease, especially for SCC, or when MMS resection margins are
inadequate. We recommend that referrals be accompanied by histological
material as well as a detailed report with operative photos and diagrams,
particularly in cases with high-risk disease, incomplete margin clearance or

diagnostic uncertainty.
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Figure legends

Figure 1. Summary of the study cohort, based on primary reason for referral after

Mohs Micrographic Surgery, for non-melanoma skin cancer.
Figure 2sSummary of management undertaken at our quarternary cancer center,
for casesswhere further management was required after Mohs Micrographic

Surgery for non-melanoma skin cancer.

Figure 3uRroforma for Mohs surgeons referring patients for further

multidis€iplinary management

This article is protected by copyright. All rights reserved



Table 1. Characteristics of study population

Characteristic

Number of lesions

(n=83; 82 patients)

Median (range) of age at presentation, years

72 (28 - 97)

Sex
- Male

- Female

60 (72.2%)
23 (27.7%)

Tumour Type

-78CC 52 (62.7%)

- BCC 31 (37.3%)
Location

- Head'and Neck 80 (96.3%)

- Back 1(1.2%)

-~ Chest 1(1.2%)

- Upper Limb 1(1.2%)

Immunosuppression, total
-~ Haematological Malignancy
oW Chronic Lymphocytic Leukaemia
o Myelofibrosis
o Waldenstrom’s Macroglobulinaemia

- Solid Organ Transplant

13 (15.7%)

2 (2.4%)
1(1.2%)
1(1.2%)
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o Renal 2 (2.4%)

o Lung 1(1.2%)
- Other indication for immunosuppressive medication
o Rheumatoid arthritis 5 (6.0%)
o_NBullous Pemphigoid 1(1.2%)
Median (range) follow up period, months 11 (0.5 - 84)

SCC, squamotusrcell carcinoma; BCC, basal cell carcinoma

Table:2.-Adverse features of squamous cell carcinomas, referred following MMS

Number of
Risk Factor for SCC recurrence lesions
(N=52)
Primary site
15 (29%)
(Ear, non-glabrous lip)
Poorly differentiated on
16 (29%)
histology
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Perineural invasion 23 (44%)

Recurrent Disease 23 (44%)
Clark level = IV
(Invasion into cartilage, skeletal 19 (37%)

muscle, periosteum)

2 or more Risk factors 29 (67%)

SCEpsquamous cell carcinoma; MMS, Mohs Micrographic Surgery

Table 3. Adverse features of basal cell carcinomas referred following MMS

Number of
Risk Factor for BCC recurrence lesions
(N=31)
Primary site
22 (71%)
(Eyes, nose, lips, ears)
Histological subtype
(Morphoeic, infiltrative or 14 (44%)
micronodular)
Perineural invasion and/or
12 (38%)
perivascular involvement
Recurrent Disease 10 (32%)
2 or more Risk Factors 25 (81%)

BCC, basal cell carcinoma; MMS, Mohs Micrographic Surgery
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