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Background: Basal cell carcinoma (BCC) is the most common cutaneous malignancy. BCCs occur

mainly in exposed areas, such as the face and scalp. Therefore, surgical resection with narrow margins

is highly desirable. However, narrow margins may increase the risk of positive histopathological mar-

gins. Outcomes for such treatment might be unfavorable, but evidence for such a conclusion is lacking.

Methods: Between April 2015 and November 2023, a total of 230 Japanese cases with BCC which un-

derwent surgical resection with 2-mm, 3-mm, or 5-mm margins were followed in our hospital. We con-

ducted a retrospective review that focused on the recurrence rate and histopathological margins.

Results: Recurrence was recorded if the follow-up time was longer than 3 months. One of the 198 cases

(0.5%) developed a recurrence. The mean lateral and deep histopathological margins were 2,525.4 μm

(30.8-14,034.6 μm) and 3,409 μm (199.9-16,523.6 μm), respectively. Recurrence rate was associated with

tumor size and clinical tumor border. However, histopathological margin was not associated with recur-

rence rate, even when it was less than 1,000 μm.

Conclusions: A narrow histopathological margin is acceptable for surgical resection of BCC in Japanese

patients. (J Nippon Med Sch 2024; 91: 296―306)
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Introduction

Basal cell carcinoma (BCC) is one of the most common

cutaneous malignancies, and its incidence continues to

increase in many countries1―3. BCC originates from basal

cells of the interfollicular epidermis or hair follicules3 and

frequently occurs on the head and neck4,5. The face is the

most frequent site (70.7% of cases in Japan)4,5. BCC is as

an indolent tumor that rarely metastasizes but can cause

tissue destruction when not treated properly6―8. BCC is

cured in 90-99% of cases by local treatment7,9,10. Therefore,

surgical resection has long been considered the most ef-

fective treatment for BCC7,9,10. Excepting Mohs surgery,

which is not common in Japan, local recurrence is better

treated by surgical resection than by radiotherapy, cry-

otherapy, or electric curettage11. Conventional surgical re-

section, if feasible, is strongly recommended as the first-

line treatment for BCC, which is not the case for all solid

cancers7,12,13. Because BCC mostly develops on the face,

cosmetic considerations are important when surgical re-

section is selected, especially because the disease increas-

ingly affects younger people.

Clinical manifestations vary widely, and BCC lesions

usually grow slowly, are nonhealing, and can exhibit ul-

ceration or bleeding14―17. In Whites, 6.7% of BCCs are pig-

mented18,19. However, pigmented BCCs are the most fre-

quent clinical feature in Asians, especially Japanese:

88.3% of all BCCs in Japanese patients are pigmented5.

This characteristic is helpful in determining the tumor

boundary7. In the present study, clinical manifestations

were classified into two types. Nodular, superficial, and

fibroepithelial Pinkus types were defined as clinically

non-aggressive, while the morpheic/morpheaform/scle-
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rosing BCC was defined as clinically aggressive.

Histopathologically, BCC is classified according to the

probability of recurrence. BCCs with a low risk of

recurrence-nodular, superficial, keratotic, infundibulocys-

tic, and fibroepithelial Pinkus types-are indolent and de-

fined as histopathologically non-aggressive7,10. In contrast,

BCCs with a high risk of recurrence-morpheic/sclerosing,

micronodular, infiltrating, basosquamous, and sarcoma-

tous differentiated BCCs-exhibit aggressive histopa-

thologic features and are defined as histopathologically

aggressive7,10.

In surgical resection, evaluation of tumor boundaries

and surgical margins is extremely important7,20. The cur-

rent National Comprehensive Cancer Network (NCCN)

guidelines recommend at least a 4-mm surgical margin10,

a recommendation based on expert opinion21. Current

Japanese guidelines also recommend at least a 4-mm sur-

gical margin7. Although wider resection margins are re-

quired for aggressive tumors, specific margins are not

suggested7,10.

In Japanese clinical practice, clinical resection margins

vary from 2 mm to 10 mm, depending on the individual

case7. Retrospective clinical studies of resection margins

have recently been published in Japan. In patients with

well-defined pigmented BCC, histopathological margins

were negative in 95.3% of cases with 2-mm surgical mar-

gins and 100% of those with 3-mm surgical margins22. In

the low-risk group, 100% of patients with 2-mm or 3-mm

surgical margins had negative histopathological margins.

Even in the high-risk group, 96.3% of patients with 3-mm

surgical margins and 88.0% with 2-mm surgical margins

had negative histopathological margins10,23. In another

study, 96.2% with 2-mm surgical margins and 98.6% with

3-mm surgical margins had negative histopathological

margins24. Surgery with reduced surgical margins is per-

missible if a stump-free operation can be ensured. Deter-

mining tumor boundaries as accurately as possible is,

again, essential20.

The deep histopathological margin is also an issue

when considering resection margins. Determining a deep

boundary is difficult because no standard boundary site

exists at depth. Ultrasonography, and less commonly, re-

flection confocal microscopy and optical coherence to-

mography may help in assessing deep invasion25―28. Sev-

eral factors are associated with deep invasion of BCC, in-

cluding histopathological type and tumor size29,30. In 694

cases of BCC, nodular (average diameter 9.6 mm), super-

ficial (average diameter 11.3 mm), and mixed non-

aggressive tumors (average diameter 10.5 mm) were re-

sected up to the subcutaneous fat tissue: 94.6% were

negative for deep histopathological margins31. Conversely,

only 80% of cases of histopathologically aggressive tu-

mors had negative deep histopathological margins, even

if resected to a deeper level. In addition, even in histopa-

thologically non-aggressive tumors, resecting the entire

nasal alar without the submucosal layer on the nasal cav-

ity side may be necessary32.

Histopathological examination of the stump in a per-

manent specimen may confirm that the histopathological

extent of the tumor closely matches the clinical extent.

Conversely, tumors may have a histopathological spread

greater than the clinical tumor spread, with exposed tu-

mors at the surgical margins, in which case the histopa-

thological margins are classified as positive. In addition,

even when histopathological margins are negative, they

can be too narrow. If the margins are histopathologically

negative, some patients are followed-up without addi-

tional resection. It is therefore important to discuss

whether additional resection should be performed in

cases in which histopathological margins are close to the

tumor and whether the recurrence rate is tolerable even

after follow-up. Recurrence requires re-excision, which

imposes a considerable burden on patients. Moreover,

additional procedures are expensive and inevitably con-

sume medical resources. Therefore, the recurrence rate is

a critical issue. In this study, the association of recurrence

rate and histopathological margin was investigated.

Materials and Methods

Patients

In this retrospective study, we used the hospital medi-

cal records system to collect data from 230 cases treated

surgically at the Department of Dermatology of Nippon

Medical School Hospital between April 2015 and Novem-

ber 2023 (Table 1). Patients with unresectable BCC or

metastatic BCC were excluded, as were patients with cu-

taneous malignancies in addition to BCC in the same tu-

mor. In this study, clinical type was classified into two

categories. Nodular, superficial, and fibroepithelial Pin-

kus types were defined as clinically non-aggressive, and

the morpheic/morpheaform/sclerosing type was defined

as clinically aggressive7. Similarly, the histopathological

type of BCC was classified into two categories. Nodular,

superficial, keratotic, infundibulocystic, and fibroepithe-

lial Pinkus types were defined as non-aggressive. The

morpheic/sclerosing, micronodular, infiltrating, ba-

sosquamous, and sarcomatous differentiated BCCs,

which have aggressive histopathologic features, were de-
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Table　1　Demographic data

Cases (n = 230)

Cases followed for
>3 months 

(n = 198; mean 35.6 months; 
maximum 96.6 months)

Age, mean (range) 74.53 (37-101) 74.1 (37-98)

Gender

Male 118 (51.3%) 102 (51.5%)

Female 112 (48.7%) 96 (48.5%)

Race

Japanese 230 (100%) 198 (100%)

Clinical tumor boundary

Well-defined 193 (83.9%) 163 (82.3%)

Poorly defined 37 (16.1%) 35 (17.7%)

Color

Pigmented 229 (99.6%) 197 (99.5%)

Unpigmented 1 (0.4%) 1 (0.5%)

Clinical type

Non-aggressive 215 (93.5%) 186 (93.9%)

Aggressive 15 (6.5%) 12 (6.1%)

Tumor site

Head 18 (7.8%) 15 (7.6%)

Face 150 (65.2%) 133 (67.1%)

Forehead  6 (2.6%)  6 (3.0%)

Nose 74 (32.2%) 62 (31.3%)

Periocular region 29 (12.6%) 28 (14.1%)

Cheek 18 (7.8%) 17 (8.6%)

Ear 14 (6.1%) 12 (6.1%)

Jaw  1 (0.4%)  0 (0%)

Lip  8 (3.5%)  8 (4.0%)

Trunk 53 (23.0%) 43 (21.7%)

Extremities 9 (3.9%) 7 (3.5%)

Tumor size

≥20 mm 42 (18.3%) 36 (18.2%)

<20 mm 188 (81.7%) 162 (81.8%)

Values are number unless noted.

fined as aggressive. When two or more histopathologic

types were mixed, priority was given to the histopa-

thologic type with the highest malignancy grade, after

which the tumor was classified as one of the two histo-

pathologic types, as reported previously7,10. The clinical

tumor border was classified as well-defined or poorly de-

fined7,10. Three dermato-oncologists evaluated the clinical

tumor border, and cases were excluded when the opin-

ions were inconsistent.

BCC lesions were excised with 2-mm, 3-mm, 5-mm, or

wider surgical margins. Excised specimens were fixed

with 10% formalin and mounted with paraffin. Cross-

sections of paraffin-embedded skin samples (4 μm) were

deparaffinized and stained with hematoxylin and eosin

(HE)33. HE sections were observed and analyzed with a

Nikon ECLIPSE 80i microscope (Nikon, Tokyo, Japan), a

DS-Fi1 DS Camera Head (Nikon), and a DS-L2 DS Cam-

era Control Unit (Nikon). Histopathological margins

were measured. Lateral histopathological margins were

measured in least four orthogonal directions, and deep

margins were measured using sections that had minimal

deep histopathological margins. Measurements were per-

formed three times and mean values were used in this

study. If tumor-free margins were not obtained, re-

excision was performed. Histopathological margins less

than 1,000 μm were defined as narrow34. Histopathologi-

cal type was defined as the histopathological type deter-

mined from the entire excised tumor. Age (at the time of

surgical resection), gender, race, tumor site, color, clinical

type, clinical tumor border, tumor size (diameter), histo-

pathological type, surgical margin, lateral histopathologi-

cal margin, deep histopathological margin, follow-up

time, and recurrence status were recorded (Table 1, 2).

Recurrence status was recorded only if the duration of
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Table　2　Treatment, histopathological status, and outcomes

Cases (n = 230)

Cases followed for
>3 months 

(n = 198; mean 35.6 months; 
maximum 96.6 months)

Surgical margin

2 mm 8 (3.5%) 7 (3.5%)

3 mm 169 (73.5%) 144 (72.7%)

5 mm 47 (20.4%) 42 (21.2%)

Others 6 (2.6%) 5 (2.5%)

Histopathological type

Non-aggressive 175 (76.1%) 154 (77.8%)

Aggressive 55 (23.9%) 44 (22.2%)

Lateral histopathological

margin* 2,525.4 (228; 30.8-14,034.6) 2,471.8 (196; 30.8-14,034.6)

Surgical margin*

2 mm 1,253.7 (8; 160.1-2,369.0) 1,257.8 (7; 160.1-2,369.0)

3 mm 2,251.8 (167; 30.8-6,261.3) 2,191.4 (142; 30.8-5,667.4)

5 mm 3,504.9 (47; 301.7-8,688.1) 3,360.7 (42; 301.7-7,587.1)

Histopathological margin

Narrow (<1,000 μm) 27 (11.7%) 26 (13.1%)

Others 203 (88.3%) 172 (86.9%)

Deep histopathological

margin* 3,409.9 (228; 199.9-16,523.6) 3,327.7 (196; 217.6-16,523.6)

Surgical margin*

2 mm 2,181.2 (8; 217.6-4,420.8) 2,335.5 (7; 217.6-4,420.8)

3 mm 3,164.1 (167; 199.9-13,282.2) 3,087.5 (142; 359.6-10,014.8)

5 mm 4,175.1 (47; 317.0-13,871.6) 3,890.18 (42; 317.0-13,871.6)

Histopathological margin

Narrow (<1,000 μm) 24 (10.4%) 21 (10.6%)

Others 206 (89.6%) 177 (89.3%)

Recurrence** 1/198 (0.5%)

Tumor size

≥20 mm 1/36 (2.7%)

<20 mm 0/162 (0%)

Clinical tumor boundary

Well-defined 0/154 (0%)

Poorly-defined 1/44 (2.8%)

Values are number unless noted; *values are mean histopathological margins (μm) (numbers; 

ranges); **values are numbers/subtotal numbers.

follow-up was longer than 3 months. Lesions that oc-

curred in the same place as a previous lesion were con-

sidered a recurrence. The study was approved by the

ethics committee of the Nippon Medical School (No.

2023-743). Consent was obtained from all patients by the

opt-out method.

Analysis

Variables were coded and statistically analyzed using R

version 4.3.1 (R Foundation for Statistical Computing, Vi-

enna, Austria), EZR version 1.62 (Jichi Medical Univer-

sity, Saitama, Japan), and StatView version 5.0 (SAS Insti-

tute, NC), to avoid potential software bugs35.

A p value of <0.05 was considered significant in all

tests. Comparisons among three groups were performed

using the Kruskal-Wallis test, and Bonferroni-adjusted p

values were used. Comparisons between lateral and deep

histopathological margins were performed using Pear-

son’s product-moment correlation. Tumor size and clini-

cal tumor border were compared between recurrent and

non-recurrent lesions by using the log-rank test. Histopa-

thological margins in different surgical margins, tumor

sites, clinical tumor borders, and histopathological types

were compared by using the Wilcoxon rank sum test

with continuity correction.

Results

A total of 230 BCC lesions were excised from 206 patients

between 2015 and 2023, and 198 cases were followed for
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at least 3 months (mean 35.6 months; maximum 96.6

months); recurrence was noted in one of these 198 cases

(0.5%) (Table 2). The mean lateral and deep histopa-

thological margins were 2,525.4 μm (30.8 - 14,034.6 μm)

and 3,409.9 μm (199.9 - 16,523.6 μm), respectively. Lateral

and deep histopathological margins were 14,034.6 μm

and 2,389.4 μm, respectively, in the recurrent case.

Age, Gender, and Tumor Site

The mean age of the patients was 74.5 years (range, 37-

101 years). Of the 206 patients, 118 (51.3%) were male

and 112 (48.7%) were female. BCC was most frequent on

the face (150; 65.2%), especially the nose (74; 32.2%) and

the periorbital region (29; 12.6%). The extremities (9;

3.9%) were the least frequent site. These findings were

consistent with those of previous studies in Japan22―24,29.

Race, Color, and Clinical and Histopathological Type

All patients were Japanese (100%). The numbers of

pigmented and unpigmented BCCs were 229 (99.6%) and

1 (0.4%), respectively. The numbers of BCCs with well-

defined and poorly defined borders were 193 (83.9%) and

37 (16.1%), respectively. The numbers of clinically non-

aggressive and aggressive BCCs were 215 (93.5%) and 15

(6.5%), respectively. The numbers of histopathologically

non-aggressive and aggressive BCCs were 175 (76.1%)

and 55 (23.9%), respectively. These findings were also

consistent with previous reports in Japan22―24,29.

Histopathological Margins and Surgical Margins

In the resection of BCC lesions, the lateral histopa-

thological margins are substantially affected by surgical

margins. To confirm this, we compared the lateral histo-

pathological margins of the 2-mm, 3-mm, and 5-mm sur-

gical margin groups (Fig. 1A). Lateral histopathological

margins were significantly wider in the 5-mm surgical

margin group than in the 2-mm or 3-mm surgical margin

groups (p < 0.001). Wider surgical margins are thus asso-

ciated with wider lateral histopathological margins. In

the 2-mm and 3-mm surgical margin groups, we ana-

lyzed the correlation between lateral and deep histopa-

thological margins. Interestingly, a deep histopathological

margin was strongly correlated with the lateral histopa-

thological margin in the 2-mm surgical margin group (r

= 0.782, p = 0.022; Fig. 1B). Moreover, a deep histopa-

thological margin was moderately correlated with the lat-

eral histopathological margin in the 3-mm surgical mar-

gin group (r = 0.417, p < 0.001; Fig. 1C). However, there

was no such correlation in the 5-mm surgical margin

group (r = 0.231, p = 0.118; Fig. 1D).

Recurrence Associated with Several Factors

Next, we identified several factors that affected recur-

rence. BCCs <20 mm had a significantly higher relapse-

free survival rate than those ≥20 mm (p < 0.03; Fig. 2A).

BCCs with well-defined clinical tumor borders had a sig-

nificantly higher relapse-free survival rate than those

with poorly defined clinical tumor borders (p < 0.0333;

Fig. 2B). Thus, tumor size and clinical tumor border were

significantly associated with recurrence rate. Surprisingly,

in this study, there was no significant association be-

tween the histopathological margin and recurrence rate

(data not shown).

Resected BCCs from the Nose and Periorbital Re-

gions had Narrower Histopathological Margins

Next, we analyzed the relationships between histopa-

thological margins and tumor sites. For this analysis, the

3-mm surgical margin group was selected because it was

the most common (167/228; 73.2%). Lateral and deep

histopathological margins were significantly narrower in

the periorbital region than in the cheek (p = 0.046 and p

< 0.001, respectively; Fig. 3A, B). Lateral and deep histo-

pathological margins were significantly narrower in the

nose than in the cheek (p = 0.043 and p < 0.001, respec-

tively; Fig. 3C, D).

Clinical Tumor Border and Histopathological Type

Affect Histopathological Margins

Finally, we analyzed the relationships between histopa-

thological margins and factors other than tumor sites.

Lateral histopathological margins were significantly nar-

rower in BCCs with poorly defined clinical tumor bor-

ders (p = 0.045; Fig. 4A). Deep histopathological margins

were significantly narrower in histopathologically aggres-

sive BCC (p = 0.001; Fig. 4B).

Discussion

This study focused on the association between recurrence

rate and the histopathological margin after appropriate

surgical resection of BCCs. A total of 198 lesions were fol-

lowed for longer than 3 months (mean 35.6 months;

maximum 96.6 months), and one of 198 cases (0.5%) de-

veloped BCC recurrence. We confirmed that recurrence

rates were associated with tumor size and clinical tumor

border. Surprisingly, however, histopathological margins

were not associated with the recurrence rate. We should

note that our study had several limitations. There were

limited numbers of patients and lesions, and recurrence

was observed in only one of 198 cases. Moreover, all

cases were analyzed retrospectively.

Current NCCN guidelines recommend at least a 4-mm

margin10, and similar recommendations for ensuring clear

histopathological margins have been reported in Western
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Fig. 1 Correlations of surgical and histopathological margins.

(A) The lateral histopathological margin is significantly narrower in the 2-mm and 3-mm surgical margin groups 

than in the 5-mm surgical margin group (p<0.001 and p<0.001 respectively; Kruskal-Wallis test).

(B) The deep histopathological margin significantly correlates with the lateral histopathological margin in the 

2-mm surgical margin group (r = 0.782, p= 0.022).

(C) The deep histopathological margin significantly correlates with the lateral histopathological margin in the 

3-mm surgical margin group (r = 0.417, p<0.001).

(D) The deep histopathological margin does not significantly correlate with the lateral histopathological margin 

in the 5-mm surgical margin group (r = 0.231, p= 0.118).

countries11,36. Because most BCCs in Japanese are pig-

mented (88.3%5; 99.5% in this study), surgical excision is

performed with clinical resection margins from 2 mm to

10 mm7,22―24,37. Histopathological evaluation of the stump in

a permanent specimen can confirm that the histopa-

thological tumor extension closely matches the clinical

tumor extension. However, tumors may have a histopa-

thological spread greater than the clinical tumor spread.

If tumors are exposed at the surgical margins, the surgi-

cal margins are diagnosed as positive. In addition, even

if pathological margins are negative, they are sometimes

too narrow. If margins are histopathologically negative,

some patients are followed-up without additional resec-

tion.

It is important to discuss whether additional resection

should be performed in cases where resection margins

are close to the tumor and whether the recurrence rate is

tolerable even after follow-up. Recurrence requires re-

excision and re-excision imposes a significant burden on

patients. In addition, this process is expensive and inevi-

tably consumes medical resources. Therefore, the recur-

rence rate is an important issue. Pascal et al.38 examined

the rate of recurrence 10 years after resection of BCC. Re-

currence occurred in 1 of 84 cases with non-proximal

margins, 14 of 42 cases with positive margins, and 2 of

17 cases with proximal margins (the tumor was close to

the margin at ×400 magnification of histopathological tis-

sue). Longhi et al.39 investigated recurrence of BCC re-
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Fig. 2 Recurrence rate and associated factors.

(A) BCCs <20 mm had a significantly higher relapse-free survival rate than those ≥20 mm (p<0.03).

(B) BCCs with well-defined clinical tumor borders were associated with a significantly higher relapse-free sur-

vival rate than were those with poorly defined clinical tumor borders (p<0.0333).

sected during the 8-year period between 1996 and 2004.

Recurrence was observed in 0 of 866 of patients with

non-proximal stumps and 1 of 40 of patients with proxi-

mal stumps (<1 mm). Lin et al.40 reviewed 146 cases of

BCC resected between 2002 and 2013. Recurrence after

BCC resection was also investigated. For pathological

margins >1 mm, the recurrence rate was 0 for 77 cases

during a mean follow-up period of 5.53 years. For patho-

logical margins <1 mm, recurrence developed in 1 of 43

cases during a mean follow-up period of 4.48 years.

Auw-Haedrich et al.41 investigated outcomes for 101 pe-

riocular BCCs resected between 1997 and 1999. The mean

follow-up period after resection of BCC was 7.3 years

(104 days to 9.7 years). Recurrence was observed in 3 of

18 patients with pathological margins <0.2 mm and in 1

of 72 patients with pathological margins >0.2 mm. Recur-

rence was observed in 0 of 15 patients with pathological

margins <0.2 mm and in 0 of 59 patients with pathologi-

cal margins >0.2 mm. When limited to the morphea type,

recurrence was observed in 3 of 3 cases with pathological

margins <0.2 mm and in 1 of 13 cases with pathological

margins >0.2 mm. Wavreille et al.42 investigated outcomes

for resected cases of BCC between 2003 and 2005. By

2011, 3 of 11 patients with pathological margins >1 mm

developed recurrence, and 8 of 67 patients with patho-

logical margins <1 mm developed recurrence. Recurrence

was observed in 0 of 47 patients (pathological margins >

0.8 mm) and 4 of 33 patients (pathological margins <0.8

mm) with nodular tumors. Dallari et al.43 investigated re-

currence after resection in 51 patients aged 75 years or

older who underwent resection from 2005 to 2016 for

head and neck BCC. Recurrence was observed in 2 of 20

patients with positive margins, 0 of 8 patients with

pathological margins ≤1 mm, and 1 of 23 patients with

pathological margins >1 mm. Yildizdal et al.34 investigated

BCC recurrence after appropriate resection of 539 lesions

in patients with a median age of 67 years (range, 12-98

years) between 2012 and 2018. Recurrence was observed

in 19% of cases with histopathological margins ≤1 mm,

and in 8% of those with histopathological margins >1

mm and ≤3 mm. The overall recurrence rate was 0.8%,

and the recurrence rates for non-aggressive and aggres-

sive cancers were 10.8% and 22.8%, respectively. How-

ever, no association between histopathological type and

histopathological margin was observed.

In this study, the recurrence rate was very low (0.5%),

and the histopathological margins were not associated

with recurrence rate. It should be noted that most BCCs

in this study were pigmented and that determination of

tumor extent was relatively easy7,22―24,37. In Japanese pa-

tients with BCCs, even narrow surgical margins ensure a

high rate of tumor-free histopathological margins7,22―24,37. In

light of these previous findings, our data are acceptable.

Specifically, our findings suggest that surgical excision

with a narrow surgical margin (<4 mm) is acceptable.

However, a long-term randomized controlled trial with a

large number of Japanese patients is eagerly awaited.

We would like to discuss the relationships between

surgical margins and histopathological margins. A wider

surgical margin is strongly associated with a wider lat-

eral histopathological margin, as reported previously22―24,37.

Interestingly, the deep histopathological margin was sig-
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Fig. 3 Lateral histopathological margins in facial BCCs in the 3-mm surgical margin group.

(A) Lateral histopathological margins were significantly narrower in the periorbital region than in the cheek (p= 

0.046).

(B) Deep histopathological margins were significantly narrower in the periorbital region than in the cheek 

(p<0.001).

(C) Lateral histopathological margins were significantly narrower in the nose than in the cheek (p= 0.043).

(D) Deep histopathological margins were significantly narrower in the nose than in the cheek (p<0.001).

nificantly correlated with the lateral histopathological

margin in the 2-mm surgical and the 3-mm surgical mar-

gin groups. However, in our study, if there was a clear

histopathological margin, a narrow histopathological

margin was not associated with the recurrence rate.

However, surgical resection with a narrow surgical mar-

gin, although challenging, is acceptable if a negative

histopathological margin is achieved20,24,37. To avoid a

positive histopathological margin, surgical resection with

a wider surgical margin might also be acceptable7,10.

Histopathological margins were significantly narrower

in the nose and periorbital region than in the cheek.

There are two possible reasons for this. We used

formalin-fixed paraffin-embedded sections, and shrinkage

is inevitable during fixation. One possibility is that cheek

skin might shrink less than nasal or periorbital skin dur-

ing fixation. However, the shrinkage ratio did not differ

for the nose (89%; 118 mm2/123 mm2), periorbital region/

lip (96%; 118 mm2/123 mm2) and other tissue, including

cheek, (89%; 93 mm2/104 mm2)44. Therefore, shrinkage

due to fixation is not the explanation. Another possibility

is that BCC on the nose or periorbital region might ex-

hibit wider and deeper invasion than in the cheek.

Matsushita et al.37 reported that BCCs in the nose, perior-

bital region, and other facial regions, including the cheek,

showed muscular invasion in 5.4%, 12.7%, and 2.7% of

cases, respectively. Ceder et al.45 reported that excised

BCCs from the nose, periorbital region, and other facial

regions, including the cheek, had incomplete excision

rates of 32.8%, 33.3%, and 15.9%, respectively. Dalal et

al.46 found that excised BCCs in the nose, periorbital re-

gion, and cheek had close margins in 23.4% (19/81), 40%
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Fig. 4 Factors affecting histopathological margins in the 3-mm surgical margin group.

(A) Lateral histopathological margins were significantly narrower in BCCs with poorly defined clinical tumor 

borders (p= 0.045).

(B) Deep histopathological margins were significantly narrower in histopathologically aggressive BCCs (p= 

0.001).

(10/25), and 16% (10/61) of cases, respectively. In sum,

BCCs in the nose or periorbital region might exhibit

wider and deeper invasion than clinical estimates.

Lateral and deep histopathological margins are signifi-

cantly narrower in BCCs with poorly defined clinical tu-

mor borders and in histopathologically aggressive BCCs,

respectively. Terashi et al.32 recommended a two-step op-

eration for BCCs in the supra-alar crease area, because

clearance of a deep histopathological margin might be

difficult. BCCs on the nose and periorbital region, with

poorly defined clinical tumor borders or of the histopa-

thologically aggressive type, might require surgical resec-

tion with a wider surgical margin or two-step operations

to avoid a positive histopathological margin.

In conclusion, we evaluated risk factors for BCC recur-

rence after surgical excision. Tumor size and clinical tu-

mor border were significantly associated with BCC recur-

rence, but histopathological margins were not. We thus

conclude that a narrow histopathological margin is ac-

ceptable for surgical resection of BCC in Japanese pa-

tients.
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