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Abstract:   Although basal cell carcinoma can be effectively managed through surgical excision, the most suitable 
surgical margins have not yet been fully determined. Furthermore, micrographic surgery is not readily avail-
able in many places around the world. A review of the literature regarding the surgical treatment of basal cell 
carcinoma was conducted in order to develop an algorithm for the surgical treatment of basal cell carcinoma 
that could help the choice of surgical technique and safety margins, considering the major factors that affect cure 
rates. Through this review, it was found that surgical margins of 4mm seem to be suitable for small, primary, 
well-defi ned basal cell carcinomas, although some good results can be achieved with smaller margins and the 
use of margin control surgical techniques. For treatment of high-risk and recurrent tumors, margins of 5-6 mm or 
margin control of the surgical excision is required. Previous treatment, histological subtype, site and size of the 
lesion should be considered in surgical planning because these factors have been proven to affect cure rates. Thus, 
considering these factors, the algorithm can be a useful tool, especially for places where micrographic surgery is 
not widely available.
Keywords: Ambulatory surgical procedures; Carcinoma, basal cell; Margin

 INTRODUCTION
In general, the best treatment for basal cell carci-

noma (BCC) is surgical excision.1,2 A 5-year cure rate of 
at least 95% is considered reasonable and an acceptable 
goal to achieve.2 The lesion must be totally removed at 
the fi rst surgical intervention, because primary BCC 
have higher cure rates than recurrent ones.3 Further-
more, there is a tendency that recurrent lesions be-
come more aggressive. Consequently, the appropri-
ate margins for complete removal of recurrent BCC 
should be almost twice as big as those for complete 
removal of primary BCC.4,5 Complete removal is the 
key for surgical treatment and it can be achieved ei-
ther with safety margins or with micrographic control. 
Site, histological subtype, and size of the tumor are the 
main factors that can infl uence cure rates, and should 
be considered during surgical planning.

METHODS
A review of the literature on surgical margins 

for BCC was carried out. We also included articles on 
incomplete excision and articles which tried to iden-
tify predictive factors of recurrence. Each article was 
analyzed regarding surgical margins, cure rates, fol-
low-up period, histological subtype, site and size of 
the tumor. Some data were grouped and presented in 
tables.

An algorithm was developed in order to sys-
tematize existing techniques and direct surgical treat-
ment of BCC.  Such an algorithm is not needed by 
Mohs micrographic surgeons, who already possess 
extremely effective techniques, but they are very use-
ful in places where access to micrographic surgery is 
still not widely available.
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Non-surgical options, although popular and 
particularly useful for non-facial superfi cial BCC, will 
not be covered by this paper.

RESULTS
Surgical Margins 
For small and primary BCC, Bisson et al. have 

advocated the use of 3-mm margins. (Table 1) 6-11 How-
ever, complete excision was achieved in only 93% of 
the cases.9 Kimay-Asadi et al. 6 have used transoper-
ative histological control of margins and concluded 
that small, nodular, well-defi ned BCC located on the 
face should be excised with 4-mm margins from the 
borders of the tumors. Similarly, Wolf & Zitelli 7 found 
that 4-mm margins totally cleared 98% of well-defi ned 
BCC smaller than 2 cm in diameter (but 9% of their 
117 cases were larger than that). They have also found 
that BCCs larger than 2 cm in diameter tend to display 
more subclinical invasion than smaller ones.

Likewise, Thomas et al 8 have concluded that the 
majority of non-melanoma skin cancers smaller than 2 
cm in diameter should be excised with 4-mm margins, 
assisted by loupe magnifi cation. However, they have 
also stated that well-defi ned tumors could be excised 
using 3-mm margins.

Kumar et al. 12 have found an incidence of in-
complete excision of 4.2%, 4.1%, and 2.9% in 757 BCCs 
treated with margins of 1 to 2.5 mm, 3 to 4 mm, and 5 
mm or more, respectively.

Pichardo-Velázquez et al. 10 have resected 83 
high-risk BCCs with transoperative histological con-
trol, according to their defi nition: infi ltrative > 5mm, 
nodular > 10mm, and nose tumors. Persistent tumors 

were re-excised with additional margins of 3 mm until 
clearance. After 25 months without recurrence, they 
recommended 5-mm margins plus transoperative his-
tological control when Mohs micrographic surgery 
(MMS) was not available.

Incomplete Excision
Incomplete excision rates have been reported to 

range from 1.54% to 28.5%.10,12-37 Incomplete excision 
was more frequent in lateral margins (Table 2 ). This is 
consistente with what is widely reported in the litera-
ture. 12-16, 18,29,38,39

Palmer et al. 40 have re-operated incompletely 
excised BCCs with MMS in a mean time of 11 weeks, 
and found histological evidence of residual tumor in 
69% of the cases. The presence of clinically visible tu-
mors at the time of re-excision was associated with an 
unexpectedly large number of required stages.

Defi ning factors on choosing surgical margins
1. Previous treatment
The recurrence rates for primary BCC range 

from 0.5% to 10.1%, and from 2% to 11.6% for previ-
ously treated BCC.3,11,13,21,23,24,27,41-45 Higher recurrence 
rates occur with incompletely excised BCC and range 
from 14% to 41%.17,18,23-25,32,33,39,46

2. Histologic subtype
According to the data gathered in table 3, incom-

plete excision of the tumor was more common in aggres-
sive subtypes (infi ltrative, mixed and sclerosing).12,13,47,48

Through the resection of primary BCC with 
MMS, Salache has realized that sclerosing tumors had 

TABLE 1: Tumor eradication according to various surgical margins

TABLE 2: Grouped incomplete excision rates according to positive margins 12-16,38,39

Surgical Margins 1mm 2mm 3mm 4mm 5mm 6mm 8mm 11mm

Sample Size
n:13413 84% 76% 87%
n:117 * 6 - 75% 85% 98% - - - - 
n:917 64% 76% 89% 96% - - - - 
n:100 8 83% 92% 96% - - - - - 
n:49 •9 - - - - 61,26% - 91,83% 97,95 
n:862 ••10 - 53,7% - 87,9% - 97,5% 99,1% -

Positive lateral margin Positive deep margin Positive lateral and deep margins

 66.19% (562/849)  21.08% (179/849)  9.89% (84/849)

Basal Cell Carcinoma (BCC) <2cm     • high-risk BCC •• primary and recurrent BCC       

- In 3.53% (30/849) of cases there was no reference to which margin has been affected
- Three lesions which had simultaneously positive deep and lateral margins were included into all three groups 14
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greater subclinical extension than other tumors. 49 Sim-
ilarly, Lang  and Lee et al. have found that aggressive 
recurrent BCC had greater subclinical extensions than 
non-aggressive ones.50,51 Welsch et al. have found that 
deep invasion was more frequent in aggressive BCC, 
mainly in the micronodular and infi ltrative types.52

Sexton et al.  have found that aggressive sub-
types had the highest incomplete excision rates (mi-
cronodular 18.6%, infi ltrative 26.5% and sclerosing 
33.3%), whereas nodular and superfi cial BCC treated 
by standard surgery had high complete excision rates 
(93.6% and 96.4%, respectively). 47

3. Site
The most frequent sites for incomplete exci-

sion are the nose, the ear and the area around the eyes 
(Table 4 ).12-21,38

4. Size
There is controversy whether the size affects or 

not BCC recurrence rate. However, some authors have 
noted that incomplete excision was more common in 

larger lesions. 3,12,14,23,41,42,53, 54  

5. Gender
It is not well known whether gender can in-

fl uence the recurrence rate of BCC. There are reports 
which state that BCC recurs more often in men. Sil-
verman et al. 3 have identifi ed the male gender as an 
independent factor for recurrence.3,42,55 On the oth-
er hand, incomplete excision was more common in 
women.12,15,19,35

DISCUSSION
The recurrence rate is higher in incompletely 

excised lesions, and primary BCC recurs less often 
than previously treated BCC.3 Therefore, the proper 
use of suitable surgical margins for BCC is a key point, 
given that the greatest chance of cure lies in the fi rst 
approach.

The identifi cation of clinical margins is the fi rst 
step to correctly apply surgical margins. Apparently, 
preoperative use of loupe magnifi cation or dermos-
copy may favor recognition of the margins, improv-

TABLE 3: Grouped incomplete excision rates according to histological subtype

TABLE 4: Grouped incomplete excision rates according 
to lesion site

Histological  subtype Histological growth % Incomplete excision

Infi ltrative ** 12,13,47 Aggressive 22.42% (50/223)

Mixed ❑ 12,47 Aggressive 22.08% (55/249)

Sclerosing 12,13,47 Aggressive 15.78% (12/76)

Superfi cial * 12,13,47 Indolent 7.56% (19/251)

Nodular 12,13,47 Indolent 3.18% (19/596)

Site % Incomplete excision

Nose 12-15,17-21,38 13.6 (315/2301)

Ears area 12-15,17-21,38 13.2 (147 /1108 )

Periocular 12-15,17-21,38 11.7 (142/1204)

Lips 12,13,18,20,21,38 9.2 (22/237)

Rest of the  face 13,15,17-21 7.78 (154/1979)

Fronto-temporal area 12-15,18-21,38 6.81 (185/2713)

Scalp 12-15,18-21,38 6.2 (29/465)

Trunk 12,14,15,18-21,38 5.0 (69/1374)

Members 12,14,15-21,38 4.0 (82/2043)

Neck 12,14,15,18,19,21,38 1.6 (21/744)

Grouped subtypes:   *8 superfi cial + 7 multifocal 13 ** 29 infi ltrative+ 1 micronodular 12 24 infi ltrative + 59 micronodular 47

❑ Crowson’s classifi cation 48 does not consider the mixed (pleomorphic) subtype
Sexton 47 divided mixed tumors into nodular/micronodular pattern (16.5% or 19/115 with incomplete excision) and infi ltrative pattern (30.1% or 31/103 with 
incomplete excision)       

ing complete excision rates.8,56-58 Caresana and Gi-
ardini have reported a 98.5% complete excision rate of 
BCC excised with 2-mm margins, demarcated with the 
use of dermoscopy.59

Surgical Margins
By analyzing table1, it can be concluded that 

the use of 4-mm margins were satisfactory for prima-
ry well-defi ned BCCs smaller than 2 cm in diameter. 
Similar cure rates were achieved with 3-mm mar-
gins, although, occasionally, 2-mm margins may be 
enough. 9,12 Nevertheless, Bisson has found that mar-
gins smaller than 3 mm increase recurrence risk, even 
if histopathology is tumor-free.9 Based on that, this 
paper suggests excision with 3- to 5-mm margins for: - 
any primary BCCs with indolent histology; or – small 
BCCs with aggressive growth outside the high-risk 
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areas. For other aggressive types of BCCs, we suggest 
surgery with margin control (Figure 1).

There is a gap in the literature on the ideal sur-
gical margins for excision of high-risk and recurrent 
BCCs. Despite the fact that micrographic control is 
the best choice, some authors have suggested 5-mm 
margins for high-risk and 6-mm margins for rec-
curent BCCs as still appropriate. Based on these re-
sults, this paper suggests excision with at least 6-mm 
margins or surgery with margin control for recurrent 
BCC with indolent growth in low-risk areas and in-
termediate-risk areas, provided that they are small.10,11 
For other large tumors with indolent growth and for 
all aggressive recurrent BCCs, the authors suggest 
micrographic surgery, given that the subclinical exten-
sion of these lesions is unpredictable (Figure 2).

In general, our indications for surgical excision 
with controlled margins are in agreement with the 
AAD/ACMS/ASDSA/ASMS guidelines. 60 However, 
this paper suggests alternative techniques when micro-
graphic techniques are not accessible (Figures 1 and 2).

Defi ning factors on choosing the surgical margins
1. Previous treatment
Any comparison between recurrence rates re-

ported in the literature should be made carefully as 
the studies differ on the surgical techniques and fol-
low-up time used, on the status of the tumor and on 
recurrence rates after incomplete excision.

Silverman et al.61 have reported that follow-up 
time, status of tumor and different statistical method-
ologies interfered with the results. Rowe et al.,62 in a 
systematic review, have found that the 5-year recur-
rence rate was at least 3.5 times greater when the fol-
low-up time was shorter.

Classifying primary or recurrent tumors is es-
sential for surgical planning, because primary BCCs 
have lower recurrence rates than previously treat-
ed BCCs and the margins necessary for complete erad-
ication of recurrent tumors are almost twice as big as 
those required to eradicate primary BCCs. 3,5,11 More-
over, recurrent lesions have higher risk of recur-
rence, greater subclinical extension and a tendency to 
become more aggressive than the original tumor. 1,5,50,63

FIGURE 1: Algorithm for treatment of primary Basal Cell Carcinoma

1- Aggressive: infi ltrative, sclerosing and metatypical
    Indolent: nodular and superfi cial
    The authors suggest to classify the mixed (pleomorphic) subtype as aggressive for treatment purposes, even if the predominant pattern is indolent
2- Low risk: trunk and extremity
    Intermediate risk: scalp, neck, forehead and cheek
    High risk: centrofacial, nose, temple, periocular region, perioral and ears
3-There is no consensus on the classifi cation of tumor size. The authors suggest to classify large lesions as lesions larger than 1cm in high-risk  áreas; lesions larger 
than 2cm in intermediate-risk áreas; and lesions larger than 4cm in low-risk areas
4-The control of margins can be done by several micrographic techniques or by freezing.
    Micrographic surgery can be performed using the Mohs technique, the Munich technique or the Tübingen technique.

Histological type Site Size Treatment

Small

Small

Small

Small

Excision with 3- 4mm margins

Excision with 4 mm  margins

Surgery with margin control 

Micrographic surgery

Excision with 5 mm margins or 
surgery with margin control 

Large

Large

Large

Large

Low and 
intermediate 

risk

High risk

High risk

Low and 
intermediate 

risk

Indolent 
growth

Aggressive 
growth

1 2 3 4
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Consequently, the choice of technique must con-
sider the previous treatment history. For primary tum-
ors, conventional surgery with suitable margins can be 
applied safely to most cases (Figure 1).1 In the case of 
recurrent tumors, although micrographic surgery is the 
treatment of choice, satisfactory outcomes have been 
obtained with other margin control methods and/or 
excision with wider margins. 11 Therefore, the present 
paper suggests at least 6-mm margins or surgical mar-
gin control, either using a micrograph or not (Figure 2).

2. Histological subtype
Because some histological subtypes are more 

associated with high rates of incomplete excision and 
recurrence, the analysis of histological growth pattern 
is a key factor to be considered when planning surgery.

In 2006, Crowson48 classifi ed BCC as indolent 
(superfi cial and nodular) or aggressive (infi ltrative, 
metatypical, micronodular and sclerosing). Previous-
ly, it had been shown that more aggressive histological 
growth was associated with increased subclinical ex-
tension, indicating that more aggressive tumors require 
larger surgical margins to be eradicated.64 Crowson’s 
classifi cation is simple and practical, therefore it was 
adapted and included in our algorithm. In this paper, 
a mixed subtype was considered aggressive because of 
high incomplete resection rates. Furthermore, Betti et 
al,65 have also concluded that mixed BCC have a poten-
tial aggressive behavior. They have observed that the 
superfi cial or nodular subtype was associated with in-
fi ltrative/morpheiform types in more than 40% of cases 
and margin involvement was more prevalent in mixed 
than in single BCC.

 The aggressive subtypes are clearly more likely 
to recur and should be treated with wider margins or 
histological control. In table 3, it can be seen that infi l-
trative and mixed patterns were mostly associated with 
complete excision (22.42% and 22.08%, respectively). 

Histological type Site Size Treatment

Small

Micrographic surgery

Excision with 6-8mm margins  or 
surgery with margin control 

Large

Low risk

Intermediate 
risk

High risk

Indolent 
growth

Aggressive 
growth

FIGURE 2: Algorithm for treatment of primary Basal Cell Carcinoma

Sexton et al. have identifi ed 30.1% of incomplete exci-
sion when these two patterns were associated.47

In this algorithm, superfi cial BCC was classi-
fi ed as of indolent growth and surgical approach was 
the only treatment that was considered. Nevertheless, 
Roozeboom et al.66 have discussed others therapies in 
a recent review. On the other hand, Mina et al,67 have 
reviewed 158 purely superfi cial, primary and recur-
rent BCCs in the head and neck region, treated with 
MMS. They have found higher recurrence rates (3,7%) 
and larger defect sizes than expected.

The correspondence between the histological 
subtype found in the biopsy and the one found in the 
subsequent excision ranged from 60.9% to 82% in pri-
mary BCCs, and reached 67.1% in recurrent tumors. 52,68-

72 The biopsy failed to identify aggressive componentes 
in up to 11% of primary tumors and in 19% of recurrent 
tumors.69,72 This fact may be due to the frequent associ-
ation between different histological types - as there are 
reports of up to 74% of primary mixed tumors – and 
to the fact that the accuracy in identifying mixed tum-
ors is quite small (37%) when compared to tumors of a 
single histological type (83%).68,69 Messina et al.73 have 
found a correlation between the histological type pre-
dominantly found in biopsy material and the one found 
in the surgical specimen in 78.3% of cases. When the 
biopsy described the predominant and accessory types, 
the correlation increased 8.7%, reaching 87%. When 
BCC was classifi ed as aggressive or non-aggressive, 
the correlation reached 92.7%. These fi ndings are ex-
tremely important because tumor aggressiveness will 
determine surgical margins. Therefore, prior biopsy is a 
guiding element routinely used in tumor management.

3. Site
Table 4 is in agreement with most reports in the 

literature. However, the scalp and other high-risk areas 
on the face have already been associated with higher 

21 3 4
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recurrence rates.15-22,29,32,37,41,53,55,66 Based on these results, 
tumor site seems to infl uence cure rates, although this 
association is not signifi cant for some authors. Follow-
ing this reasoning, the recurrence rates in these high-
risk areas may be related to the use of smaller safety 
margins and not to specifi c tumor characteristics.

Huang and Boyce have divided the body in 
low-, intermediate- and high-risk areas.64 The trunk 
and the extremities are low-risk areas; the cheeks, fore-
head, scalp and neck are intermediate-risk areas; and 
the central facial area, the nose, jaw, the temples, and 
the periocular, perioral and periauricular areas are 
high-risk areas.

In this review, except for the jaw and the tem-
ples, the nose, the ears and the periocular regions 
reached the highest rates of incomplete excision (Table 
4). This classifi cation was therefore adopted by our al-
gorithm (Figures 1 and 2).

4. Size
Despite the controversial infl uence of tumor 

size on recurrence rates, Breuninger and Dietz5, sim-
ilarly to Wolf and Ziteli7, have proved that there is a 
wide variation in subclinical extension, in terms of tu-
mor diameter. Reinforcing this view, Cigna et al. have 
reported that tumors larger than 5 cm in diameter 
have poor prognosis.27

Based on these studies, tumor size was adopted 
as one of the elements to be considered in the algo-
rithm (Figures 1 and 2). As most studies concerning 
surgical margins have included mostly smaller tum-
ors, the optimal approach for larger tumors still lacks 
substantial evidence.

CONCLUSION
Despite the broad literature available on the 

treatment of basal cell carcinoma, there are only a 
few articles about surgical margins and most of them 
are limited to analyzing small and primary lesions. A 
4-mm excision margin seems to be suitable to eradi-
cate primary BCC lesions smaller than 2 cm in diam-
eter. Nevertheless, even in these tumors histological 
types, lesion site and previous treatment history must 
be considered in surgical planning.

Surgical techniques with micrographically con-
trolled margins are more appropriate for recurrent 
lesions, because conventional surgery often relies on 
the application of oncological radical resection with 
three-dimensional margins exceeding 6 mm.

However, limited access to micrographic tech-
niques, especially outside the USA, requires the use of 
alternative techniques until Mohs’ micrographic sur-
gery becomes more widely disseminated. Therefore, 
the algorithm shown in fi gures 1 and 2 may be a use-
ful tool in guiding the surgical treatment of basal cell 
carcinoma. ❑
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