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B
asal cell carcinoma (BCC) is the most frequent cancer in adults 
with lighter skin tone.1 BCCs are slow growing, locally aggressive, 
malignant, epidermal skin tumors.2 The two major implications 

of BCCs for healthcare systems are their potential for multiple tumors 
occurrence in the same patient3 and their unpredictable clinical course,4 
which precludes conservative management and makes surgical excision 
a �rst-line approach in management.5 A peripheral margin of 4 to 5mm 
is usually recommended for excision, a cuto� dictated by a tendency of 
asymmetrical subclinical extension beyond the clinically visible tumor.6 
Surgical excision appears to be an e�ective treatment for BCC, with the 
�ve-year cure rate reported of 95.2% in one study.7 However, no suspected 
lesion should be treated without histopathologic con�rmation,8 despite a 
60 to 70% accuracy rate for clinical diagnosis.9 Two most widely employed 
techniques are the shave biopsy and the punch biopsy, both of which have 
shown comparable diagnostic accuracy.8 Multiple studies have examined 
the incidence of residual BCC following a diagnostic biopsy procedure with 
recurrence rates ranging from 19 to 85%.10–19 The two most recent studies, 
performed in 2023 and 2024, reported 53.8% and 39.4% residual tumor 
occurrence rate, respectively.14,17 Factors associated with residual tumor on 
excision have also been studied extensively.20–25 Among those, large tumor 
diameter, increased patient age, failure to achieve initial negative margin 
resection,23 and in�ltrative and micronodular histopathological subtypes24 
are considered the most signi�cant. 

Biopsy-induced tumor regression, an interesting phenomenon 
described by Swetter et al,26 was noted to be associated with the biopsy 
technique. However, despite an observable curative rate with diagnostic 

biopsy, the consensus is still to excise the histopathologically proven 
tumors. The major concern is that the traditional approach to excision 
specimen sectioning, involving transverse cross-sectioning (bread-loa�ng) 
at 4-mm intervals, has a low sensitivity (44%) in detecting residual tumor 
at the surgical margin.27 All this information needs to be incorporated 
carefully in the clinician's decision. An enormous amount of evidence 
collected over more than �ve decades supported by an in�ow of newer 
studies further strengthens the support of surgical management as the 
most e�ective treatment modality for BCC at this point.

To the authors' knowledge, this is the largest study in the past ten years 
to assess the regression rate of BCC following diagnostic biopsy in excision 
specimens from the veteran patient population.

METHODS
The retrospective review of biopsy-proven BCC excision cases was 

conducted at a large Veterans A�airs Medical Center. The management for 
all included cases consisted of the primary diagnostic biopsy (shave or punch 
technique) followed by the surgical excision. Excisional biopsies intended as 
a one-step complete tumor were not included in the study. Tumors referred 
for Mohs micrographic surgery were also not included. A total of 317 cases, 
in 196 patients seen from 2001-2024, were analyzed. The study population 
consisted of 309 male patients (97.5%) and eight female patients (2.5%). The 
median age at the diagnosis was 72 years (range: 35-94 years). The median 
time interval between the primary biopsy and surgical excision was 43 days 
(range: 2-812 days). 

For statistical analysis, chi-square test, Fisher exact test, and t test were  
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used. Chi-square and Fisher exact tests were 
used in intergroup comparisons of the count data 
for categorical variables (sex, biopsy technique, 
anatomic location, and tumor subtype) expressed 
as numbers, and percentages. In comparisons 
between residual tumor incidence, as for age 
and time interval between biopsy and excision, 
independent two sample t test was used. P-values 
lower than 0.05 were considered as statistically 
signi�cant. The calculations were performed using 
GraphPad QuickCalcs website, MedCalc website, 
and Social Science Statistics website.28–30

RESULTS
Among all excisions performed on biopsy-

proven transected BCCs from August 2001 to 
July 2024, 317 cases were analyzed. Of those, 
148 (46.7%) showed scar with no residual tumor 
in the excision specimens, and 169 (53.3%) 
had histologic evidence of residual BCC with 
accompanying biopsy site changes. Of the 148 
BCCs with complete regression in the excision 
specimens, 113 (76.4%) cases had negative 
margin on biopsy, and 35 (23.6%) had at least one 
involved margin. Further, of the 169 BCCs with 
residual tumor present in the excision specimens, 
165 (97.6%) had at least one involved margin, 
whereas 4 (2.4%) had negative margin on biopsy 
(Table 1).

The mean patient ages for regressed and 
nonregressed BCCs were 72 years (range: 
48-92 years) and 72 years (range: 35-94 years), 
respectively. 

A majority of BCCs occurred on the head area 
(n=150; 47.3%), with highest number of tumors 
arising on the cheek (n=42, 28%), followed by 
the forehead (n=29, 19.3%), the temple (n=26, 
17.3%), the nose (n=13, 8.7%), the chin and ear 
(each, n=10, 6.7%), the nasolabial fold (n=7, 
4.7%), the nasal ala and vertex scalp (each, n=6, 
4.0%), and the cutaneous lip (n=1, 0.7%). The 
second most frequent location was the trunk 
(n=67, 21.1%). Of those, 39 cases occurred on 
the back (58.2%) and 28 cases occurred on the 
chest (41.8%). Other locations included the 
upper extremity (n=47, 14.8%) and neck (n=40, 
12.6%). The least common location was the lower 
extremity (n=13, 4.1%).  Regression rate was the 
highest among the tumors arising on the upper 
extremity (63.8%). This site showed signi�cantly 
less residual tumors in excision specimens (Table 
2).

Subtypes of BCC diagnosed on the primary 
biopsy were as follows: nodular (n=146, 46%); 

mixed (n=143, 45%); super�cial (n=11, 3%); 
micronodular (n=3, <1%); and morpheaform 
(n=2, <1%). The subtype was not speci�ed in 
�ve cases (1%). As demonstrated, the mixed 
subtype constituted a signi�cant proportion 
of cases. Nonetheless, a nodular component 
was identi�ed in 116 of mixed subtype cases 
(81.1%).  Super�cial multifocal and morpheaform 
(sclerosing) subtypes demonstrated the highest 
regression rate of all subtypes (63.6% and 50.0%, 
respectively), followed by mixed and nodular 
subtypes (47.6% and 46.6%, respectively). 
However, no statistically signi�cant di�erence 
in regression rate was noted between the 
aforementioned types and the total study 
population (Table 3).

Time from biopsy to surgical excision 
ranged from 2 to 812 days (mean: 60 days) for 
nonregressed tumors and from 2 to 329 days 
(mean: 49 days) for regressed tumors. There was 
no statistically signi�cant di�erence between time 
intervals at this study power. 

Two types of biopsy technique were utilized in 
examined cases: shave and punch biopsy. Shave 
technique was used in 309 (97.5%) cases, and 

punch technique was used in 8 (2.5%) cases. 
All excisions following punch biopsy showed 
residual tumor (0% regression rate), which was 
signi�cantly di�erent from the total study tumor 
population regression rate (p<0.05) (Table 4).

Regression rates of BCC among men or women 
(46.9% and 37.5%, respectively) did not di�er 
signi�cantly from the total study population 
tumor regression rate (Table 5).

DISCUSSION
Spontaneous tumor regression is a rare 

phenomenon observed in many types of tumors, 
one of them being BCC. In a study by Curson 
and Weedon,31 20% of 400 tumors showed at 
least some evidence of regression characterized 
predominantly by disruption of the palisaded 
outline of some tumor islands with penetration 
by a lymphocytic in�ltrate and the presence 
of apoptotic tumor cells. Immune system 
activation appears to correlate with successful 
eradication of BCC, and it is the basic mechanism 
of topical agents, such as imiquimod, used to 
treat a subset of BCC.32 

Tumor microenvironment appears to be 

TABLE 1. Incidence of residual basal cell carcinoma (BCC) in excision specimens following diagnostic biopsy procedure

BIOPSY

Margin Involved,

n (%)

Margin Not 

Involved, n (%)

TOTAL,

n (%)

Excision

Positive for residual carcinoma, n (%) 165 (52.1) 4 (1.3) 169 (53.3)

Negative for residual carcinoma, n (%) 113 (35.6) 35 (11.0) 148 (46.7)

Total, n (%) 278 (87.7) 39 (12.3) 317 (100)

TABLE 2. Incidence of residual basal cell carcinoma (BCC) in excision specimens and the location of the neoplasm

LOCATION Residual BCC n (%) P-VALUE

Head

Present 98 (65.3)

0.01Absent 52 (34.7)

Total 150 (100)

Neck

Present 22 (55.0)

0.84Absent 18 (45.0)

Total 40 (100)

Trunk

Present 24 (61.5)

0.33Absent 15 (38.5)

Total 39 (100)

Upper extremity

Present 17 (36.2)

0.03Absent 30 (63.8)

Total 47 (100)

Lower extremity

Present 7 (53.8)

0.97Absent 6 (46.2)

Total 13 (100)
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di�erent in tumors with tendency toward 
regression. In contrast to nonregressing tumors, 
regressing tumors exhibit markedly increased 
numbers of CD31 and CD4-positive T cells, as 
well as dendritic cells.33 In�ammation may 
play a dual role in tumor development and 
progression. Chronic in�ammation caused by 
persistent infections and metabolic disorders is 

thought to contribute to increased cancer risk 
and accelerated cancer progression. Oppositely, 
acute in�ammation induced by bacteria-
based vaccines or that is occurring after cancer 
selectively inhibits cancer progression and 
metastasis.34 Stress introduced by disruption 
of the skin surface during biopsy can be an 
inciting event of initiation of anti-tumoral 

response. As demonstrated by Swetter et al,26 
the biopsy technique itself has impact on the 
rate of tumor regression. The authors speculated 
that some event in the interval between biopsy 
and excision may lead to the eradication of 
residual tumor. Our study demonstrated the 
same results with regards to biopsy technique. 
Although there were only eight punch biopsy 
cases, all had residual carcinoma in the excision 
specimen, in comparison to shave biopsy cases, 
nearly half of which (47%) showed no residual 
tumor on subsequent excision.  These results 
suggest that surface area involved in acute 
in�ammation and repair may play a role in 
triggering tumor regression. The time interval 
itself did not seem to in�uence the regression 
rate, being comparable between regressed and 
nonregressed tumors. Neither sex alone was 
associated with signi�cantly higher regression 
rate than the general study population. The 
same was true for histological subtypes. The 
only tumor characteristic associated with 
signi�cantly di�erent regression rate was 
location on the trunk and upper extremity. 
These tumors demonstrated signi�cantly higher 
regression rate, compared to the general study 
population. 

It is important to emphasize the possibility 
of encountering residual carcinoma in an 
excision specimen despite negative margins on 
the preceding biopsy. Such phenomenon was 
encountered in 1% of specimens in our study. 
This fact may be of particular importance when 
dealing with cases of super�cial multifocal 
subtype of BCC. In fact, two of four cases that 
demonstrated residual carcinoma on excision 
specimen in our study, had a component of 
super�cial multifocal subtype on a biopsy. 
In addition, three of four cases showed 
residual carcinoma of super�cial multifocal 
subtype. One potential explanation is that 
super�cial multifocal BCCs characteristically 
tend to spread widely with "skip areas" in 
which no tumor is present, rendering widely 
accepted micrographic surgery not applicable 
for management.36 Clinicians are generally 
well aware of this fact, and may choose a 
noninvasive approach for small super�cial 
multifocal subtype tumors. Depending on 
tumor characteristics and patient desire, 
dermatologists may perform curettage as 
a primary procedure, followed by topical 
treatment. However, the possibility of residual 
carcinoma at the curettage site cannot be 

TABLE 4. Incidence of residual BCC in excision specimens and the biopsy technique

BIOPSY 

TECHNIQUE
RESIDUAL BCC n (%) p-VALUE

Shave

Present 164 (53.1)

0.96Absent 145 (46.9)

Total 309 (100)

Punch

Present 8 (100)

0.0089Absent 0 (0)

Total 8 (100)

TABLE 5. Incidence of residual BCC in excision specimens and the patient’s sex

PATIENT SEX RESIDUAL BCC n (%) p-VALUE

Female

Present 5 (62.5)

0.61Absent 3 (37.5)

Total 8 (100)

Male

Present 164 (53.1)

0.96Absent 145 (46.9)

Total 309 (100)

TABLE 3. Incidence of residual BCC in excision specimens and the BCC subtype (total cases with known BCC subtype, 

n=312)

BCC SUBTYPE RESIDUAL BCC n (%) P-VALUE

Nodular

Present 78 (53.4)

0.87Absent 68 (46.6)

Total 146 (100)

Mixed

Present 75 (52.4)

0.98Absent 68 (47.6)

Total 143 (100)

Super�cial 

multifocal

Present 4 (36.4)

0.29Absent 7 (63.6)

Total 11 (100)

In�ltrative

Present 5 (71.4)

0.33Absent 2 (28.6)

Total 7 (100)

Micronodular

Present 2 (66.7)

0.63Absent 1 (33.3)

Total 3 (100)

Morpheaform

Present 1 (50.0)

0.94Absent 1 (50.0)

Total 2 (100)



76 JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  October 2025 • Volume 18 • Number 10

O R I G I N A L  R E S E A R C H

completely excluded without histological 
evaluation of the excision specimen.

Recently, a new noninvasive approach  
demonstrated the potential to reduce invasive 
management of super�cial tumors. Re�ectance 
confocal microscopy (RCM) is a technique that 
allows for in vivo visualization of the skin with 
quasihistologic resolution. In one recent study, 
it demonstrated strong sensitivity (92.8%) in 
detecting residual carcinoma.35 However, the 
design of the device itself permits accurate 
assessment of only low histological risk tumors 
(ie, super�cial multifocal subtype). 

Tumors that invade deeply into the dermis in 
an in�ltrative manner were not included in the 
study and may not be detected by this modality 
with high level of reliability. In addition, the 
speci�city of the method was estimated at only 
68.4%. Lastly, this method may require specially 
trained personnel and experience in interpreting 
imaging �ndings, at least at this point of 
development.  

CONCLUSION
The results of our study are consistent with 

the accumulated body of evidence, showing 
that a proportion of BCCs regress following 
diagnostic biopsy. This indicates that the surgery 
remains the mainstay of treatment for BCC 
regardless of subtype, and permits not only 
to make a de�nitive diagnosis, but to improve 
patient outcomes.
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