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Non–melanoma skin cancer (NMSC) is the most 
common malignancy in the United States.1,2 
The exact prevalence of basal cell carcinoma 

(BCC) and squamous cell  carcinoma (SCC) is not 

known, as reporting of these malignancies to cancer 
registries is not mandatory. Patients with NMSC are 
seen and treated by physicians within many different 
specialties, which further complicates tracking meth-
ods. The American Cancer Society reports that of the 
roughly 3.5 million NMSC diagnosed each year, BCC 
comprises about 80% of skin cancers, whereas SCC 
represents nearly all the remaining 20%. These malig-
nancies contribute to more than 3000 NMSC deaths 
each year, with most due to SCC. The majority of these 
deaths occurs in older individuals or those with signifi-
cant comorbidities and weakened immune systems.3

While the incidence of skin cancer continues 
to  increase, so does the cost associated with its 
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Background: Non–melanoma skin cancer (NMSC) is the most common 
malignancy in the United States. Recommended treatment for NMSC re-
mains surgical excision following a positive biopsy. Evidence of complete 
spontaneous regression of residual NMSC exists in the case of small lesions 
macroscopically removed by shave biopsy, but with a positive microscopic 
margin. The present study investigates the rate at which residual tumor is 
present at subsequent excisional biopsy, with the aim to assess if recom-
mendation to forgo surgical excision can be made.
Methods: A total of 233 shave biopsies of basal cell carcinoma (BCC) or 
squamous cell carcinoma (SCC) were performed during a 5-year period. 
All specimens included in the study were less than 2 cm in diameter, were 
macroscopically removed by shave biopsy, and had a positive initial micro-
scopic margin.
Results: On subsequent surgical excisional biopsy, 42% of BCC specimens 
were negative for residual tumor, 38% had residual tumor, but the tumor 
was completely contained in the excised specimen, and 20% of the speci-
mens had positive margin residual tumor. For SCC specimens, 73% were 
negative for residual tumor, 21% had residual tumor, but the tumor was 
completely contained in the excised specimen, and 6% of the specimens 
had positive margin residual tumor.
Conclusions: Although reduction of residual tumor at reexcision is noted 
with both BCC and even more so with SCC, the rate at which this occurs 
is not sufficient that a general recommendation to forgo surgical exci-
sion can be made. (Plast Reconstr Surg Glob Open 2014;2:e277; doi: 10.1097/
GOX.0000000000000234; Published online 23 December 2014.)
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 treatment. Reports show NMSC as the fifth most 
costly cancer to treat, representing over 4.5% of all 
Medicare cancer costs.4 In the last 10 years, approxi-
mately $1.45 billion was spent annually on treating 
NMSC.5 It is important to note that the largest per-
centage of these treatment expenditures came from 
surgical excision following biopsy.1 Despite the cost, 
surgical excision of NMSC lesions is the recommend-
ed treatment modality.6

Because treatment of these malignancies comes at 
such a high cost, it becomes imperative to determine 
if surgical excision following shave biopsy is in fact 
necessary. Swetter et al7 reported that 24% of exci-
sion specimens in biopsy-proven cases of SCCs and 
BCCs showed scar with no residual tumor, suggesting 
tumors regress following shave biopsy. A separate re-
port found the recurrence rate of transected in situ 
BCC and SCC, either by shave biopsy or surgical re-
section, to be much lower at 9% and 4.6%, respec-
tively. Similarly, minimally transected invasive NMSCs 
(defined as tumors narrowly transected at a single pe-
ripheral margin or specimen having a small focus of 
tumor present at one peripheral and/or deep mar-
gin) had a very low overall recurrence rate of 5.6%.8

The present study explores, in an elderly popu-
lation, the frequency at which residual tumor is 
detected at reexcision in cases of small NMSCs mac-
roscopically resected by shave biopsy, but with micro-
scopically positive margins.

METHODS
A retrospective chart review was conducted at the 

George E. Wahlen Department of Veterans Affairs 
Medical Center in Salt Lake City, Utah. The review 
was conducted during a 5-year period and included 
all patients with BCC and SCC referred to the Plas-
tic Surgery Clinic for a positive deep margin shave 
biopsy. Only lesions thought to be small enough for 
complete removal at the time of the initial shave bi-
opsy were included in the study.

The patient’s age, sex, tumor type, location, 
specimen size, tumor size, and excision results were 
recorded. No local treatment modality, such as cryo-
therapy, was used between the time of the shave bi-
opsy and the surgical excision. In addition, none of 
the patients received other treatments such as che-
motherapy or radiation, for their malignancies.

Uncoated double-edged stainless steel Acu-Razor 
Blades (Acuderm, Fort Lauderdale, Fla.) were used 

for the initial shave biopsies performed by the der-
matology department. The biopsy-site bleeding was 
controlled using the chemical hemostatic agent 
Drysol (Person and Covey, Glendale, Calif.). On 
very rare occasions (approximately 1% of the time), 
Bovie electrocautery (Bovie Medical Corporation, 
Clearwater, Fla.) was required to control persistent 
bleeding. Intraoperative frozen sections were not 
routinely performed; all pathological results were 
based on permanent sections. All surgical excisions 
were performed in the plastic surgery clinic under 
local anesthesia.

Referral for surgical excision was placed within 
1 month of the initial shave biopsy, and the proce-
dure took place within 2 months of referral. The ex-
cisional biopsy procedure included a full-thickness 
excision of the lesion with a minimum of 5-mm clear 
margins. If positive margins were seen on microscop-
ic evaluation at the time of excision, a second sur-
gical excision (reexcision) with wider margins was 
performed.

All shave biopsies and excisional specimens were 
sent to the pathology service for evaluation. The 
specimens were segmented at 2–3 mm intervals. 
These sections were then embedded in paraffin. 
Four-micrometer-thick slices, at 4 different layers 
30 µm apart, were obtained from each section. All 
specimens were examined after standard hematoxy-
lin-eosin staining. This allowed full-thickness viewing 
according to the standard formalin-fixed paraffin-
embedding procedure.

RESULTS
During the 5-year study period, a total of 233 

shave biopsies of BCC or SCC with positive deep 
margins were identified. Of those 233 biopsies, 152 
were BCC, and the remaining 81 were SCC. The 
study subjects included 231 men and 2 women. The 
average age of patients with BCC and SCC was 78.3 
and 75.5, respectively. The average lesion size was 
8.5 mm (range, 3–17 mm) for BCC and 10.0 mm 
(range, 1–12 mm) for SCC (Table 1). The most com-
mon location was the head and neck for both BCC 
(94.7%) and SCC (74.1%) (Table 2 and Fig. 1).

When analyzing the results of surgical specimens 
obtained at surgical excision of the area of positive 
BCC shave biopsy, the following results were ob-
tained: 42% of surgical excision specimens were 
negative for residual tumor, 38% had residual tu-

Table 1. Study Demographics

Location Scalp Forehead Ear Cheek Nose Neck Arm/Hand Total

SCC 9 14 16 14 6 1 21 81
BCC 6 37 20 41 17 23 8 152



 Stewart et al. • Surgical Excision of NMSC

3

mor, but the tumor was completely contained within 
the excised specimen, and the remaining 20% of 
the specimens had residual tumor that was not com-
pletely removed by the surgical excision. The re-
sults for surgical excision of SCC showed that 73% 
of specimens were negative for residual tumor, 21% 
had residual tumor, but the tumor was completely 
contained within the excised specimen, and 6% of 
the specimens had residual tumor that was not com-
pletely removed by the surgical excision (Table 3).

When a second surgical excision with wider mar-
gin was performed for the cases with residual tumor 
after initial excisional biopsy, all specimens were 
found to have negative margins.

DISCUSSION
NMSC is currently the most common malignancy 

in the country, and the cost associated with its treat-
ment, already significant, is escalating.1,6 The Nation-
al Comprehensive Cancer Network recommends 
surgical excision of non–melanoma skin malignan-
cies as the primary treatment modality.6 The prem-

ise of the current study is that initial shave biopsy 
coupled with close clinical follow-up of small NMSC 
lesions in a geriatric population could prove to be 
more cost effective than surgical excision, given a 
low chance of local recurrence.

The incidence of NMSC in the United States has 
increased significantly over the past 15 years, with the 
highest rates seen in the population older than 65 
years.1,6 Patients included in this study had a mean age 
of 76 years, the average US male life expectancy, which 
allowed us to observe spontaneous regression rates of 
NMSC following shave biopsy in this high-risk group.9

The findings of our study were similar to those of 
previous studies which showed that in biopsy-prov-
en cases of SCCs and BCCs, the reexcision speci-
men was negative for any residual tumor at a fairly 
high frequency.10 Although the precise mechanism 
for these findings is unclear, several alternatives are 
plausible. One alternative hypothesizes that inflam-
mation associated with the acute healing process fol-
lowing shave biopsy leads to clearance of the residual 
tumor cells.7,8,11 Another possibility is that once most 
of the tumor burden is mechanically removed, the 
patient’s immune system is able to clear the minimal 
residual tumor cell load. Alternatively, the pathologi-
cal preparation of excisional specimens could cause 
a false-negative result simply by the nature of which 
pathologic examination is conducted (ie, not all pos-
sible sections of the specimen are examined under 
the microscope). Finally, another possibility is that 
on pathologic examination, the initial shave biopsy 
specimen seems to have a positive margin. In reality, 
the entire tumor is removed, and the tumor edge is 
destroyed by the transecting blade, thereby leaving 
no residual tumor cell at the excision site. To elu-
cidate if one or more of these mechanisms are re-
sponsible for the large portion of negative biopsies 
observed is beyond the scope of the current study 
and will require further investigation.

A significant portion of surgical excision specimens 
were negative for residual tumor: 42% of BCC and 73% 
of SCC. Regardless of these large numbers, a general 
recommendation to forgo surgical excision of such le-
sions cannot be made as 58% of patients with BCC and 
27% of patients with SCC had residual tumor. These 
frequencies are too high to be left untreated over a 
long period of time.  Nonetheless, certain subgroups 

Table 2. Lesion Location by Malignancy Type

Surgical  
Excisional  
Biopsy Result

Negative  
for Residual 

Tumor

Positive for Residual Tumor  
But Tumor Completely  

Contained Within Excised Specimen

Positive for Residual Tumor  
But Tumor Not Completely  
Contained Within Specimen Total

SCC 59 (73%) 17 (21%) 5 (6%) 81
BCC 64 (42%) 58 (38%) 30 (20%) 152

Fig. 1. typical lesion sent for surgical excision following posi-
tive margin shave biopsy.

Table 3. Results of Surgical Excisional Biopsy

Malignancy  
Type

Average Age of 
Patient (Years)

Average Lesion  
Size (mm)

SCC 75.5 10.0
BCC 78.3 8.5
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of patients might benefit from a conservative approach 
involving close clinical follow-up. Such groups include 
those with significant comorbidities associated with 
short life expectancies. Obviously, if excision is not per-
formed in these groups, close clinical follow-up would 
be mandatory, with excision reserved for clinical recur-
rence. In order for a definite recommendation to be 
made in this clinical scenario, future studies should as-
sess the time to clinical local recurrence of tumor. Un-
til this is accurately determined, the decision to forgo 
formal excision and proceed with close observation 
should be considered on a case-by-case basis. 
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