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A surgeon-pathologist cooperative approach seems to maintain quality, reduce costs, and save
patients from additional visits for challenging and expensive skin cancer procedures.

or many decades, the treatment

of choice for nonmetastatic but

locally invasive nonmelanotic

basal cell carcinoma (BCC)and
squamous cell carcinoma (SCC) has
been complete surgical excision that
ensures minimal tissue waste, yet re-
tains adequate tumor-free resection
margins. From early on, the primary
challenge has been assessing the ap-
propriateness of those margins at the
time of the initial surgical procedure,
rather than having to recall the pa-
tient later for an additional surgery to
excise involved margins.

In 1953, Steven Mohs, MD, envi-
sioned the use of a vital dye to dis-
tinguish benign from malignant skin
tissue at the time of surgery.'> At that
point intraoperative consultation
with a pathologist and the process of
examining frozen sections (FS) for
diagnosis were not standards of care
in oncologic surgery. This process al-
lowed Mohs, with limited success,
to excise tumors with negative mar-
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gins. Mohs repeatedly revised and
improved his procedure, including
the utilization of intraoperative FS
to examine the entire specimen mar-
gin, a process that is at the core of the
Mohs micrographic surgery.'

Currently, the Mohs procedure is
one of the most popular approaches
to definitive skin cancer surgery,
especially in the head and neck re-
gion where tissue preservation can
be critical. It is usually performed
as an outpatient or clinic procedure
by a specially trained dermatologist
who acts both as a surgeon and a
pathologist, excising the lesion and
processing it for FS diagnosis.”® In a
hospital setting, other practitioners
(surgeons and pathologists) often
use the standard approach of lim-
ited sampling of resection margins
for FS by serially sectioning a speci-
men that had already been inked or
marked for the appropriate margins
and freeze-sectioning representative
portions of those margins. Reports
published by experienced opera-
tors using these different approaches
indicate variable cancer recurrence
rates of 1% to 6%."°

At the VA it is a priority to de-
liver the same quality health care
at a much lower price. In this set-
ting it is prudent to periodically re-

examine alternative approaches to
patient care delivery that utilize ex-
isting resources or excess capacity
to achieve comparable, if not supe-
rior, outcomes to the usually more
costly private sector outsourcing
contractual arrangements.

With that goal in mind, a few
years ago Robley Rex VAMC
(RRVAMC) embarked on a new team
approach for resectable nonmelanotic
skin cancer cases. The team consisted
of a plastic surgeon and a pathologist
with the appropriate technical and
nursing support (histotechnicians,
surgical nurse practitioners, and/or
nurse anesthsesists) staff. None of
the team members were exclusively
dedicated to the procedure but were
afforded adequate time and material
resources to handle all such cases. In
this report, the authors describe their
experience and the impact of their
approach on the affected patients.

METHODS

At RRVAMC, primary care provid-
ers were encouraged to refer patients
suspected of nonmelanotic skin can-
cer directly to a hospital-based plas-
tic surgeon, who schedules them for
a FS-controlled surgical excision of
the suspected lesion. The plastic sur-
geon also plans to cover the result-
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Table 1. Variable Distribution of 439 Skin Cancer Cases

Age Total No. of | Male/ Specimen Size: % of All | BCC/SCC | % of All | % of All
Group, y Cases Female sm/med/Irg Cancers % ratio BCC SCC
<50 13 12/1 3/9/1 3 13/0 4 0
51-60 58 49/4 3/46/4 12 47/6 13 1
61-70 154 152/2 4/136/14 35 136/18 39 20
71-80 140 139/1 2/118/20 32 103/37 30 43
>80 79 79/0 0/68/11 18 49/30 14 36

BCC = basal cell carcinoma; SCC = squamous cell carcinoma; sm = small, < 0.5 cm; med = medium, 0.5-3.0 cm; Irg = large, > 3.0 cm.

ing wound, if too large for primary
closure, with a micrograft during the
same procedure. The procedure is
usually performed under local anes-
thesia. A general surgeon or surgical
fellow with basic training in plastic
surgery may substitute for the plas-
tic surgeon. When not performing
this procedure, the surgeon carries
on other routine surgical duties.

A dedicated FS room was set up
next to an operating room (OR),
which was designated for this spe-
cialized skin cancer surgery, among
other surgeries. The pathologist
could walk into the OR anytime to
assess the lesion, its location, and
the surgeon’s plan of resection, and
both physicians could discuss the
best strategy for the initial resection
or any subsequent margin reexcision.
Both could also discuss whether a
permanent section would be more
appropriate under the conditions.

A small window separated the FS
room from the OR, allowing two-way
communication and the delivery of
specimens. If the specimen was more
complex in terms of margin defini-
tion, the pathologist could personally
take the specimen after its excision
directly from the surgeon who could

offer further explanation of the spe-
cial attributes of the specimen. The
specimen was usually placed on
a topographic drawing of the body
region with one or more permanent
marks that denoted specific land-
marks for orientation.

Once the specimen was in the FS
room, the pathologist proceeded with
standard gross description followed
by color inking of the margins and
sampling, according to the following
rules:

1. Small specimen (< 0.5 cm):
Embed as is; FSs may be cut
parallel to epidermal surface
and examined until no more
tumor is seen.

2.Medium specimen (0.5-3.0
cm): Serially cross-section and
embed all in > 1 blocks; > 6
FSs (cuts) examined from each
block.

3. Large specimen (> 3.0 cm): Pe-
ripheral margins shaved; few
central sections taken through
deep margin.

For the very small specimens ex-
cised from cosmetically or biologi-
cally critical areas, such as the head
and neck region, the pathologist
could use the classic Mohs sampling

technique of freezing the entire speci-
men as is and sectioning parallel to
the skin surface until free margins
were reached or the entire speci-
men was exhausted. The pathologist
could use serial cross-sectioning at
2 mm intervals in medium-sized ex-
cisions, or limited sampling of pe-
ripheral and deep margins in very
large specimens. In these latter sam-
pling approaches, at least 6 sections
are cut from each slice (block), each
5 pm to 10 pm thick. The sections
were mounted on glass slides, stained
with hematoxylin-eosin (H&E), and
examined thoroughly under a micro-
scope before rendering a diagnosis
(assessment of the resection margin).

The diagnosis was communicated
directly to the surgeon by the patholo-
gist who walked into the OR or while
viewing the slides with the surgeon at
a double-headed microscope located
in the FS room. Remnants of any fro-
zen or unprocessed tissue were sub-
mitted for permanent section, and
the findings of both the FS and per-
manent diagnosis were compared the
following day. Similar to the main lab-
oratory procedures, 10% of cases were
subjected to retroactive peer review
for quality assurance.
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Table 2. Cost Analysis

Budgeted

Expense: Labor & Budgeted Approximate Full- Budgeted FTEE Expense per Case,
Supplies/Overhead FTEE time Salary Rate, $ | Annual Expense, $ $ (300 casesly)

0.4
Surgeon (2 days/week) 300,000 120,000 400
Nurse-anesthesia 0.4 100,000 40,000 188
Nurse-surgical 0.4 80,000 32,000 107
assistant
Pathologist 0.4 240,000 96,000 320
Histology technician 0.4 60,000 24,000 80
Supplies/overhead 500
Total estimates 1,540

FTEE = full-time equivalent employee.

Freeze section duty was han-
dled by a pathologist and a histo-
technician. Once the FS case was
completed, the pathologist and his-
totechnician returned to the main
laboratory to attend to other routine
duties.

The patient’s state of comfort and
satisfaction was assessed informally
but routinely by the surgical team
before discharge and at the follow-
up visit. The patient was asked about
the overall experience and invited
to submit written comments to the
RRVAMC patient representative. A
generic mailback card was also avail-
able for feedback.

For the cost analysis, budget-
ing for the recurrent annual cost of
labor and supplies was based on a
presumed maximum workload of
300 cases/year (3-4 cases/day;
2 days/week or 0.4 full-time equiv-
alent employee [FTEE] for each
member of the team) and esti-
mated additional OR and histology
laboratory supplies of about $500/

case. At the end of the fiscal year,
the budgeted estimates were recon-
ciled with the actual expenses or the
added financial burden that was as-
sociated with the program to cal-
culate the expense per case, which
then was compared with the aver-
age CMS (Centers for Medicare and
Medicaid Services) reimbursement
rate for Mohs procedures as usually
billed by private practitioners.

RESULTS

From 2006 to 2007, 439 procedures
were performed at the RRVAMC pro-
gram. Patients were followed up for
recurrence or other complications
through the end of 2012. No serious
complications were encountered dur-
ing any of these procedures. Patients’
comments after each procedure indi-
cated complete satisfaction with the
process, and no negative feedback or
complaint was received. More than
5 years of follow-up on the initial
439 procedures yielded a rate of can-
cer recurrence of about 0.5% (2 pa-

tients, a 30-year-old woman and a
77-year-old man, both with basal cell
carcinoma [BCC] of the nose), which
is comparable or slightly better than
that reported in relevant literature for
the various methods, including the
classic Mohs.'o!

Table 1 shows the distribution
of the cases by age, gender, speci-
men size, and type of cancer. Most
patients were white men (98.5%),
and almost all (99%) cancers were
from the head and neck region. Basal
cell carcinoma was the diagnosis in
80% of the cases; the remainder were
squamous cell carcinomas (SCCs).
Both types of cancer were prevalent
in the older age groups (> 50 years).
Basal cell carcinoma was more preva-
lent in the group aged 51 to 70 years,
whereas SCC predominated in pa-
tients aged > 70 years. The patients
ranged in age from 30 to 89 years.
The majority of specimens were me-
dium sized (86%); 11% were large
and the remaining 3% were small
specimens. These demographics of
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patient’s age, cancer location, and
prevalent diagnosis, were comparable
to those of most VAMCs.

All acrediatation standards
of the Clinical Laboratory Im-
provement Amendments of 1988
(CLIA 88) and College of American
Pathologists (CAP) were observed in
the RRVAMC FS laboratory, includ-
ing monitoring frozen vs permanent
tissue diagnosis and 10% retroactive
peer review. Those indicators were
always well below established thresh-
olds or reasonable pathology practice
community standards. The RRVAMC
laboratory overall error (major dis-
crepancy) rate has been < 0.2%. The
FS laboratory has also been in com-
pliance with the technical quality
CAP accreditation standards, such as
those for equipment, reagents, per-
sonnel, and environment controls.

Cost analysis data are presented
in Table 2. The data are based on re-
alistic estimates in a hospital setting.
The provided numbers for the FTEE
salaries are average local estimates
(based on VA-wide pay scale for em-
ployees according to their grades and
within grade steps), though actual
salary structure varied widely among
institutions. Although budgeted es-
timates suggest an average expense
of about $1,500 per case (including
cases with multiple lesions that could
be removed at the same session), the
actual or realistic expense is far less,
because some of the resources were
preexisting or shared across the Sur-
gical and Pathology Services, includ-
ing FTEE time commitments. The
RRVAMC planning strategy assumed
200 to 300 cases/year at $1,000 to
$2,000/case.

DISCUSSION

The RRVAMC approach of direct
patient referral to the in-house plas-
tic surgeon often spared the patient
2 additional clinical visits or proce-

dures, which might otherwise have
been required. Often, the primary
care provider referred the patient to
a dermatologist who would perform
a shave or punch biopsy, awaiting a
pathologist’s diagnosis before sched-
uling definitive (eg, Mohs) surgery
with a separate provider. After that,
the patient might be scheduled for re-
constructive surgery, if necessary, by
a plastic surgeon. With the RRVAMC
approach, not only were the number
of visits/procedures reduced, but the
total time was shortened by several
weeks, sparing the patient discomfort
and uncertainty.

The RRVAMC cost analysis data
show an average realistic cost at this
setting (considering already avail-
able resources) of far less than $2,000
($1,000-$1,500). This is substantially
below the $2,000 to $10,000 cost per
case (or lesion in patients with mul-
tiple lesions) that would have been
required for a private sector referral,
based on CMS reimbursement rates
for Mohs procedures (CPT codes
17311-17315).

An important element in the cost-
effectiveness, quality assurance, and
time use in this approach is the flex-
ibility of the key operators (surgery
and pathology staff) and the sam-
pling technique. For the latter, the
pathologist can use the most efficient
technique, depending on specimen
source and size: The classic Mohs
technique for very small (head and
neck area) specimens, but serial
cross-sectioning or limited sampling
of peripheral and deep margins in
other situations. All 3 sectioning ap-
proaches in the RRVAMC practice
proved reliable in assessing the mar-
gins, as they were always verified ei-
ther on permanent sections and/or
through retroactive peer review. Fur-
thermore, in a mostly elderly patient
population, there is rarely a need for
extremely conservative resection of
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the margins, as the skin often shows
wrinkling or redundancy that al-
lows for a more generous healthy rim
around the lesion. In such cases, it
may be indeed superfluous to apply
the protracted and expensive Mohs
procedural variant.

The quality assurance aspect of
the RRVAMC approach is also impor-
tant. Examining permanent sections
as well as retroactive peer review can
uncover diagnostic or processing er-
rors even in the best of laboratories.
That error rate in the surgical pathol-
ogy community may reach more than
1% to 2%."2 In the RRVAMC practice,
the major discrepancy rate is usu-
ally below 0.2%. There is a reason for
concern in any FS laboratory where
such monitoring is not done, consid-
ering that even BCC can be occasion-
ally confused on FS with other small
blue cell malignancies, such as lym-
phoma or Merkel cell carcinoma.

CONCLUSION

The authors offer the RRVAMC pa-
thologist-plastic surgeon team ap-
proach to definitive skin cancer
surgery as a reliable and less expen-
sive in-house alternative to contrac-
tual outsourcing for those VA (or
non-VA) medical centers that have a
plastic surgeon (or trained equivalent)
and a surgical pathologist on staff. @
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