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saw a fourfold increase in age-standardized incidence rates 
for both men and women between 1973 and 2009, reach-
ing 165 and 157 per 100,000 person-years, respectively [5]. 
Similarly, data from the German cancer registry between 
1998 and 2010 revealed a 2.4-fold increase in BCC cases 
[6]. Despite this rising prevalence, the mortality rates for 
BCC remain low, with a 5-year absolute survival rate of 
87.1% among German patients, consistently exceeding that 
of the general population by 3–6% [7].

Prolonged ultraviolet (UV) radiation exposure is the pri-
mary cause of BCC, with sun-exposed areas of the skin being 
the most affected. Additional risk factors include genetic 
predispositions such as Fitzpatrick skin types I-II, certain 
syndromes like Gorlin-Goltz and Bazex-Dupré-Christol, as 
well as environmental influences such as X-rays, chemical 
carcinogens, and immunosuppression. Although BCC is a 
slow-growing tumor, if left untreated, it can cause signifi-
cant local tissue damage. Radical surgical excision remains 

Introduction

Basal cell carcinoma (BCC) is the most common form of 
skin cancer worldwide, accounting for approximately 75% 
of all cases. It primarily affects fair-skinned individuals, 
with the incidence varying according to geographical fac-
tors, being particularly high among Caucasians in regions 
closer to the equator [1].

Australia reports the highest incidence rates of BCC, fol-
lowed by the United States and Europe [2, 3]. In Europe, the 
average incidence rate in England between 2000 and 2006 
was 76.21 per 100,000 person-years [4]. The Netherlands 
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the gold standard for treatment, with the classification of 
BCCs into low or high-risk categories based on factors such 
as tumor site, size, and histological subtype.

While 95% of BCCs are low-risk subtypes, easily treated 
with standard surgical procedures, high-risk BCCs are more 
prone to recurrence and often require more aggressive man-
agement. These high-risk tumors typically involve the H 
zone of the face (around the nose, eyelids, and ears), aggres-
sive histological subtypes such as basosquamous, scleros-
ing, infiltrating, or BCC with sarcomatoid differentiation, 
tumors larger than 2 cm, and cases involving immunosup-
pressed patients [8].

The management of BCC remains a challenge for plastic 
surgeons and dermatologic oncologists, requiring a delicate 
balance between ensuring complete tumor excision and 
maintaining both functional and aesthetic outcomes. This 
study aims to provide a comprehensive evaluation of the 
relationship between excision margins, reoperation rates, 
and the recurrence of BCC, analyzing 3036 cases from a 
single-center, retrospective study.

By examining different anatomical sites, the impact of 
excision margins on recurrence, and the associated patient 
outcomes, our findings seek to inform clinical decision-
making and guide optimal patient care. Precision in surgical 
intervention for this prevalent skin cancer is paramount, and 
our study underscores the importance of margin adequacy in 
minimizing recurrence.

The primary objectives of this study were to determine 
the correlation between excision margins and the re-inter-
vention rate, as well as the correlation between excision 
margins and local recurrence. Secondary objectives included 
examining the relationship between tumor size and re-inter-
vention rates, the correlation between histological subtypes 
and re-intervention, and the impact of tumor location and 
subtype on recurrence rates.

Methods

This retrospective study was conducted at the Department 
of Plastic, Reconstructive, and Aesthetic Surgery, Trieste - 
Azienda Sanitaria Universitaria Giuliano Isontina (ASUGI). 
We enrolled patients who underwent surgical excision for 
BCC between January 8, 2014, and December 5, 2018. All 
primary lesions were excised using excisional biopsy, fol-
lowing the ASUGI diagnostic and therapeutic care pathway. 
The surgeries were performed by five surgeons from the 
department.

A total of 2037 patients with BCC were included in 
the analysis. Data were collected from patient clinical 
and pathological records. Excision procedures adhered 
to the established care pathway, which included an initial 

dermatological assessment for diagnosis, followed by con-
sultation with a plastic surgeon for the excision planning. 
Surgical procedures were performed on an outpatient basis, 
without preoperative antibiotic prophylaxis. Clinical mar-
gins of 4  mm were used for low-risk, well-demarcated 
tumors smaller than 2 cm, while wider margins of 6–8 mm 
were applied to high-risk BCCs [9].

For pathological analysis, the “bread loaf technique” 
was employed for tissue sectioning. Distances between the 
tumor and the peripheral and deep surgical margins were 
measured in millimeters. These were categorized into four 
groups: involved margins, margins less than 1  mm, mar-
gins between 1 and 5 mm, and margins greater than 5 mm. 
Detailed records were kept for all excision margins and their 
involvement. If positive margins were detected, patients 
were offered re-excision to ensure complete tumor removal, 
in line with clinical guidelines [9].

We also recorded additional tumor characteristics, 
including size, location (such as trunk, back, face, ears, eye-
lids, and scalp), and histological subtype (nodular, multi-
centric, sclerosing, basosquamous, infiltrative, superficial, 
and fibroepithelial).

Statistical analysis was performed using Microsoft Excel 
and IBM SPSS Statistics 24. The Chi-square test was used 
for categorical variables to assess relationships and associa-
tions, while the Mann-Whitney U test was applied for con-
tinuous variables to compare differences between groups. 
Proportions were compared using the proportion test to 
assess differences between categorical variables and their 
distributions.

Patients were followed for an average of 36 months. 
Recurrence was defined as the appearance of new BCC in 
the same anatomical site following a previous excision.

The study was conducted in accordance with the ethi-
cal standards of the ASUGI ethical committee for clini-
cal practice, and informed consent was obtained from all 
participants.

Results

A total of 2037 patients were enrolled, with 3036 primary 
lesions included in the analysis. The median age at BCC 
diagnosis was 73.52 years (range: 23.52–100.14) for women 
and 76.12 years (range: 22.03–97.34) for men. The overall 
mean age of the patients was 72.6 ± 12.75 years. The mean 
follow-up time was 36 months (range: 8–60 months).

Several histological subtypes were identified, as listed in 
Table 1. These subtypes were equally distributed across gen-
ders with no statistically significant differences (Chi-Square 
Test, p = 0.393). Among the anatomical sites involved, the 
head was the most affected, with 1662 cases (54.74%). 
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Within head lesions, the most common sites were the nose 
(13.31%) and the forehead (9.2%).

Regarding the distance between the tumor and the exci-
sion margins, 93.3% (N = 2834) of the lesions were excised 
completely. Of the remaining lesions, 3 (0.1%) involved 
only the deep margins, 141 (4.6%) involved only the periph-
eral margins, and 58 (1.9%) had both deep and peripheral 
margin involvement. The overall incomplete excision rate 
was 6.7%.

Peripheral margins were the most commonly involved 
after tumor excision, with 199 cases (6.6%) showing 
involvement. Deep margin involvement occurred in 61 
cases (2%). Table 2 displays the millimeter distances from 
the tumor to both peripheral and deep margins.

Reintervention was recommended for all patients with 
positive peripheral and/or deep margins (6.7%, N = 202) 
and for those whose margins were less than 0.3 mm (3.6%, 
N = 108). A total of 146 patients with involved margins 
and 61 patients with margins less than 0.3 mm underwent 
reoperation.

Patients who did not undergo reintervention, due to per-
sonal choice or poor clinical condition, were referred for 
dermatologic follow-up. Of those with involved margins, 
27.7% (N = 56) chose follow-up, and 85.3% (N = 353) of 
those with margins less than 1 mm chose follow-up. There 
was one clinical recurrence in the follow-up group, a multi-
centric BCC on the ear that was not reoperated.

The sites most frequently requiring reintervention were 
the nose (30%), eyelids (15%), ears (15%), cheeks (15%), 
and forehead (10%).

Following re-excision (N = 207), the results for periph-
eral margin involvement were as follows: 15 cases (7.25%) 
had involved margins, 11 cases (5.31%) had margins less 
than 1 mm from the tumor, 16 cases (7.73%) had margins 
between 1 and 5  mm, and 165 cases (79.71%) had mar-
gins greater than 5 mm. For deep margins, 1 case (0.48%) 
showed involvement, 1 case (0.48%) had margins less than 
1 mm, 12 cases (5.80%) had margins between 1 and 5 mm, 
and 179 cases (86.47%) had margins greater than 5 mm. For 
14 cases (6.77%), the margin data was not recorded.

The histological subtypes most often requiring reinter-
vention were sclerosing (14.09%), basosquamous (10.20%), 
infiltrating (7.08%), multicentric (6.67%), nodular (4.7%), 
and superficial (1.19%). This difference was statistically 
significant (p < 0.001, proportion test).

During follow-up, 16 recurrences (0.52%) were observed. 
Recurrences were more frequent in anatomical areas such as 
the nose (N = 4) and forehead (N = 3). Overall, facial sites 
were the most commonly affected by recurrence.

Lesions that recurred had significantly narrower free 
margins compared to those that did not recur, with mean 
margins of 1.22 mm versus 1.89 mm (Mann-Whitney test 
p = 0.002).

The histological subtypes of recurrent BCCs were as fol-
lows: 8 cases of nodular, 3 of multicentric, 2 of sclerosing, 
and 3 of basosquamous. No recurrences occurred in infiltra-
tive, superficial, or fibroepithelial subtypes.

The nose was the most frequent site of recurrence (4 
lesions), followed by the forehead (3 lesions). Other sites 
of recurrence included the trunk (2 lesions), ears (2 lesions), 
and isolated cases in the lip, neck, eyelids, lower limbs, and 
face (p = 0.07).

Discussion

In our study, we observed a balanced gender distribution of 
BCC cases, with a slight preponderance of women (51.02% 
vs. 48.98%), which aligns with existing literature [10]. This 
discrepancy, however, did not reach statistical significance 
(p = 0.393), suggesting that gender does not significantly 
influence the incidence of BCC in our cohort. A higher 
incidence in elderly patients was observed, with mean ages 
of 73.52 years for men and 76.12 years for women. These 
findings are consistent with the broader literature, which 
underscores aging as a key demographic factor in the devel-
opment of BCC [11, 12].

The dominance of the nodular subtype (45.85%) in our 
study is in line with the clinical significance of this BCC 
variant, which is the most common subtype in most pop-
ulations. Notably, almost 60% of these cases appeared on 
the face, particularly the nose and forehead, highlighting 

Table 1  Histological subtypes
Hystological subtypes Cases (Females) % (% Females)
Nodular 1392 (710) 45.85 (23.38)
Multicentric 899 (465) 29.61 (15.32)
Sclerosing 369 (194) 12.15 (6.39)
Basosquamous 196 (98) 6.46 (3.22)
Infiltrating 113 (50) 3.72 (1.63)
Superficial 55 (31) 1.81 (1.02)
Fibroepithelial 12 (5) 0.4 (0.17)

Table 2  Margins involvement
1st surgery peripheral margins Cases %
involved 199 6.56
< 1 mm 407 13.41
1–5 mm 2213 72.89
≧ 5 mm 217 7.15
1st surgery deep margins
involved 61 2.01
< 1 mm 260 8.56
1–5 mm 1390 45.78
≧ 5 mm 1325 43.64
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advocate for a more conservative “watch and wait” approach 
in cases with only lateral margin involvement, our results 
favor a proactive surgical approach to mitigate recurrence 
risks, in line with recommendations for excising all BCCs 
with positive margins [23, 24].

Our data also suggest a significant correlation between 
tumor size and reintervention rates. Tumors requiring rein-
tervention were notably larger than those that were success-
fully excised on the first attempt, with lesions over 10 mm 
in diameter showing a significantly higher likelihood of 
requiring further excision (p = 0.0049). This underscores the 
need for wider clinical margins during the initial excision 
of larger tumors to reduce the need for subsequent interven-
tions and improve long-term outcomes.

We found that the subtypes most frequently undergoing 
reintervention were sclerosing (14.09%) and basosquamous 
(10.20%). These aggressive subtypes warrant more radical 
excisions with larger clinical margins, particularly in high-
risk anatomical regions such as the face.

According to the literature, fully excised tumors have 
recurrence rates of about 5.9%, while those that are not 
entirely excised have recurrences in an average of 26.8% 
of cases [15].

Regarding recurrence, our study reports a low overall 
recurrence rate of 0.52%, which is promising compared to 
the recurrence rate of 1% for fully excised tumors reported 
in the literature [25]. Tumors with closer excision margins 
had significantly higher recurrence rates, emphasizing the 
importance of achieving adequate margins during initial 
excision (p = 0.002). Recurrence was more frequent in facial 
regions, particularly the nose and forehead, areas where aes-
thetic considerations may lead to more conservative exci-
sion techniques. This highlights the challenges of balancing 
clear margins with cosmetic outcomes in these sensitive 
areas.

Interestingly, basosquamous carcinoma exhibited a 
higher recurrence rate (1.6%) compared to other subtypes, 
which may warrant further investigation into the unique 
biological characteristics of this subtype and its implica-
tions for surgical management.

While our study provides valuable insights into BCC 
excision, it is essential to acknowledge its limitations, 
including its retrospective design and the potential variabil-
ity in surgical techniques across operators. The relatively 
small number of recurrences may also limit the generaliz-
ability of some of our findings. Despite these limitations, the 
study’s strength lies in its large sample size of 3036 lesions, 
which provides robust data to guide clinical practice. Future 
studies could explore additional factors, such as genetic and 
environmental variables, to further refine BCC treatment 
strategies and outcomes.

the critical role of facial sun exposure in the development 
of nodular BCC [13, 14]. The distribution of histological 
subtypes did not vary significantly by sex, reinforcing the 
notion that these subtypes are equally prevalent across gen-
ders in our cohort.

Regarding anatomical distribution, the head emerged as 
the most affected region, with 54.74% of cases localized 
to the face, particularly the nose (13.31%) and forehead 
(9.2%). This finding further supports the well-established 
link between sun exposure and the higher incidence of BCC 
in sun-exposed areas, particularly the facial regions. These 
results emphasize the need for enhanced sun protection 
measures, especially in high-risk areas like the face.

Our study achieved a high complete excision rate of 
93.3%, with an incomplete excision rate of 6.7%, which is 
slightly below the lower limits of 7–25% reported in the 
literature [15]. Incomplete excision rates were higher in 
specific regions, such as the head and neck, and with cer-
tain histological subtypes, aligning with findings from other 
studies that highlight the challenges of excising tumors in 
these anatomically and cosmetically sensitive areas [16–18].

Factors contributing to incomplete excisions include both 
tumor location and histological type. For example, tumors 
in areas such as the nose, eyelids, and nasolabial folds are 
more likely to be incompletely excised due to the aesthetic 
concerns of extensive resection. This phenomenon under-
scores the need for individualized surgical approaches in 
such anatomically complex regions. In addition, histologi-
cal subtypes such as sclerosing and infiltrative BCCs are at 
higher risk of incomplete excision, as they tend to infiltrate 
deeper into the tissue, making complete removal more chal-
lenging [19–21].

In our study, peripheral margin involvement was 
observed in 6.6% of cases, which is consistent with exist-
ing research and highlights the importance of ensuring com-
plete excision beyond the clinically visible tumor boundary 
[17]. Notably, we found that peripheral margins greater than 
5 mm were exceeded in 7.15% of cases, with a significant 
proportion (72.89%) of excisions falling within the 1–5 mm 
range. This further emphasizes the delicate balance between 
achieving clear margins and preserving functional and cos-
metic outcomes in anatomically sensitive areas.

Some authors suggest that dermoscopy improves margin 
delineation for surgical excision of BCC. The identification 
of nontraditional dermoscopic features, such as pinkish-
white areas and short telangiectasias between clinical and 
dermoscopic margins, helps determine the true boundaries 
of the tumor, facilitating accurate excision [22].

In terms of clinical practice, our study strongly supports 
the importance of reintervention in cases of positive or 
narrow margins, especially in high-risk tumors located on 
the face or with aggressive subtypes. While some studies 
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