
Copyright© 2026 The Author(s). Published by Galenos Publishing House on behalf of the Turkish Ophthalmological Association.
This is an open access article under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.

229

Original Article

Introduction
Basal cell carcinoma (BCC) is the most common 

cutaneous malignancy, accounting for approximately 75% 
of all non-melanoma skin cancers.1 It predominantly 
arises in sun-exposed areas, with the periocular region 
representing one of the most cosmetically and functionally 
sensitive anatomical sites. Although nodular BCC is 
the most frequent histological subtype, infiltrative and 
basosquamous variants demonstrate more aggressive 
biological behaviour, with higher rates of incomplete 
excision, perineural invasion (PNI), and tumour recurrence. 
Periocular BCCs may result in significant morbidity due to 
eyelid distortion, involvement of the lacrimal drainage 
system, and, in advanced cases, orbital invasion, stressing 

Abstract
Objectives: To evaluate the histological subtypes, surgical margin 
status, and high-risk features of periocular basal cell carcinomas (BCC) 
excised over a one-year period at a secondary referral centre in England.
Materials and Methods: This retrospective audit included 100 
consecutive periocular BCC excisions performed at James Paget 
University Hospital between August 2024 and August 2025. 
Demographic, clinical, and histopathological data were extracted from 
operative records and histopathology reports. Surgical margins were 
classified as complete (≥0.4 mm), close (0.1-0.3 mm), or incomplete 
(tumour present at the inked margin or <0.1 mm). Fisher’s exact test 
was used to evaluate the association between infiltrative histological 
subtype and the presence of perineural invasion.
Results: Of the 100 patients included (58% male, 42% female; mean 
age 75.7 years), nodular BCC was the most common histological 
subtype (83%), followed by infiltrative (14%), superficial (2%), and 
basosquamous (1%) variants. Complete excision was achieved in 83% 
of cases, while close and incomplete margins were observed in 8% and 

9% of excisions, respectively. Perineural invasion was identified in 2% 
of tumours, both of which demonstrated infiltrative histology. The 
infiltrative subtype showed a statistically significant association with 
perineural invasion (p=0.007). The majority of BCCs were located in 
the medial canthus (56%), an anatomically complex region associated 
with increased surgical difficulty and a higher risk of incomplete 
excision.
Conclusion: High rates of complete excision were achieved in 
this cohort of periocular BCCs. Infiltrative histological subtype 
was associated with an increased risk of perineural invasion and 
incomplete excision, particularly when located in the medial canthus. 
These findings support a risk-adapted surgical strategy as well as 
consideration of Mohs micrographic surgery for aggressive tumour 
subtypes and anatomically complex periocular locations.
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the importance of optimal surgical management and 
accurate histopathological risk stratification.

This study was conducted in the far eastern part of 
England, centred on Great Yarmouth and the surrounding 
area, which has a predominantly Caucasian population of 
approximately 200,000 residents, an older age demographic, 
and relatively high cumulative ultraviolet (UV) exposure, 
particularly related to outdoor and agricultural activity 
common in East Anglia. Over a one-year audit period 
(August 2024 to August 2025), 100 periocular BCCs 
were excised at James Paget University Hospital, serving 
this population, signifying a considerable local disease 
burden. For comparison, Lin et al.2 reported an incidence 
of approximately 22 periocular BCC cases per 100,000 
population in an English region. The higher case volume 
observed in our cohort may reflect regional demographic 
factors, referral patterns to the oculoplastic service, and 
possible limitations of national incidence estimates, which 
may underrepresent private referrals or untreated lesions.

Our research provides updated regional data and aims to 
evaluate surgical clearance outcomes, histological subtypes, 
and high-risk pathological features in a contemporary 
cohort of periocular BCCs managed at a secondary centre 
in England.

Materials and Methods
The study was conducted in accordance with the 

principles of the Declaration of Helsinki and received 
approval from the James Paget University Hospital’s Audit 
Service (26/03/2025; approval no: 1705/2025). According 
to the NHS governance guidelines, approval from the 
Research Ethics Committee is not required for clinical 
audit studies evaluating current clinical practices. Written 
informed consent was obtained from all of the participants. 

A retrospective audit was conducted of 100 consecutive 
periocular BCC excisions performed between August 2024 
and August 2025. All patients who underwent surgical 
excision of a histologically confirmed periocular BCC in 
the Ophthalmology Department of James Paget University 
Hospital within this one-year period were included in the 
study.

Data were collected from operative records and 
histopathology reports, including patient age and sex, 
tumour laterality (right or left), precise periocular 
location, histological subtype, excision margin status, and 
the presence of PNI or vascular invasion. In routine 
oculoplastic practice at our unit, a 3-mm clinical excision 
margin from the visible or clinically perceived tumour 
edge was generally aimed for where anatomically feasible. 
The clinical margin was marked preoperatively using a 
surgical caliper. However, the final planned margin was 

individualised according to tumour size, clinical definition, 
anatomical location, suspected histological risk, and the 
need to preserve eyelid position, lacrimal drainage function, 
and periocular cosmesis. In anatomically constrained sites, 
particularly the medial canthus, or in lesions with poorly 
defined borders or suspected aggressive histology, the 
margin was adjusted according to surgical judgement. 

Histopathological margin clearance was recorded 
separately for peripheral and deep margins where available. 
These histological measurements were extracted from 
the final pathology report and are distinct from the 
intended clinical excision margin marked at surgery. 
Histological margins were classified according to the Royal 
College of Pathologists and local histopathology reporting 
recommendations. Margins were defined as complete if 
both peripheral and deep margins measured ≥0.4 mm, 
close if any margin measured 0.1-0.3 mm without tumour 
at the inked edge, and incomplete if tumour was present at 
the inked margin or within <0.1 mm of it.3,4

Statistical Analysis
Data were presented as frequencies and percentages for 

demographic and clinical variables. Group comparisons 
were performed using parametric or non-parametric tests 
as appropriate. Fisher’s exact test was applied to assess the 
association between histology subtype and the presence 
of PNI, given the small number of PNI-positive cases. A 
p value of <0.05 was considered statistically significant. 
Statistical analyses were performed using IBM SPSS 
Statistics for Windows version 20.0 (IBM Corp., Armonk, 
NY, USA).

Results

Patient Demographics
A total of 100 consecutive periocular BCC excisions 

(n=100) in 100 patients were analysed. The cohort 
comprised 58% males (n=58) and 42% females (n=42). The 
mean age at surgery was 75.7 years (range: 45-93 years). 
Female patients presented at a slightly younger mean age 
than male patients (73.3 vs. 77.6 years, respectively). Left-
sided lesions were marginally more common (53%, n=53) 
than right-sided lesions (47%, n=47).

Histological Subtypes
Nodular BCC was the most common histological 

subtype, accounting for 83% of cases (n=83). Infiltrative 
BCC comprised 14% (n=14), superficial BCC 2% (n=2), 
and basosquamous BCC 1% (n=1). A small number of 
tumours demonstrated mixed histological features and were 
classified as infiltrative if any infiltrative component was 
present. While nodular BCC represented the majority of 
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cases, infiltrative subtype accounted for a disproportionate 
number of high-risk features.

Surgical Outcomes
Overall, 83% of tumours (n=83) were excised with 

histologically clear margins meeting the pre-set criteria 
for complete excision (≥0.4 mm clearance). Margins were 
classified as close (0.1-0.3 mm) in 8% of cases (n=8), 
and incomplete excision (tumour at ink or within <0.1 
mm) occurred in 9% of cases (n=9). In the majority of 
incompletely excised cases, re-excision was subsequently 
undertaken where feasible, or patients were referred for 
further management. The high complete-excision rate 
reflects an emphasis on achieving adequate margins at 
the initial surgical procedure (Table 1). Mean histological 
clearance of all 100 cases was 1.52 mm peripherally and 
2.27 mm in depth. Nodular BCCs demonstrated mean 
peripheral and deep clearances of 1.52 mm and 1.93 mm, 
respectively. In contrast, infiltrative tumours showed lower 

mean clearances (1.34 mm peripherally and 1.33 mm 
in depth) and a substantially higher rate of incomplete 
excision (28.6%) (Table 2).

High-Risk Features
The medial canthus was the most common site for 

BCC, accounting for 56% of all cases. Notably, infiltrative 
tumours showed a strong predilection for this location, 
with 8 of 14 infiltrative BCCs (57.1%) arising in the medial 
canthal region (Table 3). Incomplete excision was more 
common and statistically significant in medial canthal 
tumours (p=0.021) (Table 4). Achieved histological mean 
margin clearance was lower in the medial canthal area 
(Table 5). PNI was identified in 2% of cases (n=2). Both 
tumours demonstrating PNI exhibited infiltrative histology. 
No definite vascular invasion was identified in any case. 
However, 14% of histopathology reports did not explicitly 
comment on PNI (5%) or vascular invasion (9%). 

Table 1. Histological subtypes and excision margin of periocular BCC (n=100)
Histopathological subtype n (%) Complete excision, n (%) Close margin, n (%) Incomplete excision, n (%)
Nodular 83 (83.0) 73 (88) 5 (6.0) 5 (6.0)
Infiltrative 14 (14.0) 7 (50) 3 (21.4) 4 (28.6)
Superficial 2 (2.0) 2 (100) 0 (0) 0 (0)
Basosquamous 1 (1.0) 1 (100) 0 (0) 0 (0)
Total 100 (100) 83 (83.0) 8 (8.0) 9 (9.0)
Data are presented as number (n) and percentage (%); Incomplete excision was more common in infiltrative BCC: p=0.045 (Fisher’s test)
BCC: Basal cell carcinoma

Table 2. Histological margin distances according to histopathological subtype
Histopathological subtype n (%) Peripheral margin (mm), mean (range) Deep margin (mm), mean (range)
Nodular 83 (83.0) 1.52 (0.0-5.6) 1.93 (0.1-6.1)
Infiltrative 14 (14.0) 1.34 (0.0-3.8) 1.33 (0.2-4.2)
Superficial 2 (2.0) 2.00 (1.8-2.2) 3.45 (3.1-3.8)
Basosquamous 1 (1.0) 1.20 (1.2-1.2) 2.40 (2.4-2.4)
Total 100 (100) 1.52 (0.0-5.6) 2.27 (0.1-6.1)
Data are presented as number (n) and percentage (%)

Table 3. Distribution of periocular BCC type by site
Location Nodular, n (%) Infiltrative, n (%) Superficial, n (%) Basosquamous, n (%) Total, n (%)
Medial canthus 48 8 0 0 56 (56.0)
Lower lid 27 1 2 1 31 (31.0)
Lateral canthus 3 2 0 0 5 (5.0)
Eyebrow 5 3 0 0 8 (8.0)
Total 83 (83.0) 14 (14.0) 2 (2.0) 1 (1.0) 100 (100)
Data are presented as number (n) and percentage (%)
BCC: Basal cell carcinoma
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The association between infiltrative histology and the 
presence of PNI was statistically significant (Fisher’s exact 
test, p=0.007), underscoring that infiltrative tumours were 
significantly more likely to demonstrate perineural spread 
than non-infiltrative subtypes.

Discussion
This one-year audit of 100 periocular BCC excisions 

demonstrates high rates of complete surgical excision 
and provides insight into the histological risk profile of 
different BCC subtypes. Overall, 83% of tumours were 
completely excised with clear histological margins, which 
compares with the 83.7% complete excision rate reported 
by Lin et al.1 in a multicentre and multispecialty cohort 
of 1012 periocular BCCs. In their series, infiltrative BCCs 
were also disproportionately associated with incomplete 
excision (12.6%) despite achieving wider mean peripheral 
margins (2.06 mm) and a mean deep clearance of 1.90 
mm. Notably, although our cohort achieved a smaller 
mean peripheral clearance (1.52 mm vs 2.06 mm) but a 
greater mean deep clearance (2.27 mm vs 1.90 mm), the 
overall complete excision rate was higher. This variation 
may reflect differences in case mix, referral patterns to a 
tertiary oculoplastic service, tumour location distribution, 
surgical decision making, or histopathological reporting 
practices. Collectively, these findings reinforce the concept 
that histological subtype, particularly infiltrative growth 
patterns, is a more critical determinant of margin positivity 
than absolute measured clearance, supporting a risk-
adapted surgical approach for periocular BCC.1,5

A modest predominance of left-sided periocular 
tumours was observed in our cohort, with 53% of BCCs 
occurring on the left side and 47% on the right side. 
Although driving-related UV exposure has been implicated 
as a factor in the left-sided predominance of head and 
neck cancers,6 this is unlikely in the UK, where drivers 
sit on the right side of the vehicle. In temperate climates 
such as the UK, cumulative lifetime UV exposure is 
more strongly influenced by outdoor activities, including 
walking, gardening, and recreational pursuits, than by time 
spent driving. Gorman et al.7 also reported a statistically 
notable excess of left-sided facial lentigo maligna in a UK 
cohort. Similarly, Brewster et al.8 demonstrated a consistent 
left-sided predominance of invasive melanoma across 
numerous countries, with left-to-right tumour ratios of 
approximately 1.1 or greater, and an estimated 18% excess 
of left-sided melanomas in Scotland.

Women in this audit presented with periocular BCC at 
a mean age approximately 4.3 years younger than men. This 
observation mirrors findings reported in other Western 
populations and may be explained by several interacting 
factors. Epidemiological studies have demonstrated age-
dependent sex differences in BCC incidence, with a 
relative increase in cases among younger women and 
later presentation among men.9 Women’s periocular skin 
is often thinner and subject to closer cosmetic scrutiny, 
which may facilitate earlier detection of subtle lesions. 
Behavioural factors may also contribute, as women are 
generally reported to be more proactive in seeking medical 
evaluation for changes in appearance or health concerns.10 
Historical differences in UV exposure patterns may further 

Table 4. Histological margin clearance by anatomical location
Location n (%) Complete excision, n (%) Close margin, n (%) Incomplete excision, n (%)
Medial canthus 56 (56.0) 42 (75.0) 6 (10.7) 8 (14.3)
Lower lid 31 (31.0) 28 (90.3) 2 (6.5) 1 (3.2)
Lateral canthus 5 (5.0) 5 (100.0) 0 (0.0) 0 (0.0)
Eyebrow 8 (8.0) 8 (100.0) 0 (0.0) 0 (0.0)
Total 100 (100.0) 83 (83.0) 8 (8.0) 9 (9.0)
Data are presented as number (n) and percentage (%); Incomplete excision was more common in medial canthal tumours: p=0.021 (Fisher’s test)

Table 5. Histological margin distances by anatomical location
Location n (%) Peripheral margin (mm), mean (range) Deep margin (mm), mean (range)
Medial canthus 56 (56.0) 1.21 (0.0-5.3) 1.00 (0.1-5.8)
Lower lid 31 (31.0) 1.69 (0.0-3.4) 2.4 (0.2-6.1)
Lateral canthus 5 (5.0) 2.60 (0.3-5.6) 3.8 (1.8-4.2)
Eyebrow 8 (8.0) 2.12 (1.2-3.8) 2.0 (0.8-3.0)
Total 100 (100) 1.52 (0.0-5.6) 2.27 (0.1-6.1)
Data are presented as number (n) and percentage (%)
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influence age at presentation; men have traditionally 
experienced greater cumulative occupational sun exposure, 
possibly leading to later-onset disease, whereas women 
may experience more intermittent but intense UV exposure 
earlier in life. Finally, healthcare-seeking behaviours 
influenced by social and cultural factors may result in 
delayed presentation among men, particularly for lesions 
perceived as minor.11 These findings imply that targeted 
evaluation of periocular lesions may be beneficial in older 
men or individuals with significant sun exposure histories. 

Nodular BCC constituted the majority of BCCs in our 
series (83%). This rate is higher than that reported by Ho 
et al.12 in their large excision study (around two-thirds). 
The smaller subset of lesions with an infiltrative histology 
pattern (14%) demonstrates a distinctly higher-risk profile. 
All cases of PNI occurred in infiltrative-type tumours, 
and these lesions were more frequently associated with 
close or involved surgical margins. This observation is 
consistent with the established behaviour of infiltrative 
BCC, characterised by irregular microscopic tumour 
strands extending beyond the clinically apparent margins, 
thereby increasing the likelihood of incomplete excision 
with standard surgical techniques.13

In our cohort, the distribution of tumours across 
anatomical sites was significantly non-uniform, with the 
medial canthus representing the largest anatomical subgroup 
(56%). Notably, this area had the lowest achieved peripheral 
(1.21 mm) and deep (1.0 mm) mean margin clearance. This 
is an anatomically complex region containing the medial 
canthal tendon, angular vessels, and the nasolacrimal 
drainage system. Incomplete excision was more common 
in infiltrative BCCs (p=0.045), which were predominantly 
found in this anatomical area (57.1%). Malhotra et al.14 
reported in a periocular Mohs micrographic surgery 
(MMS) cohort that recurrences were most commonly at the 
medial canthus, with the infiltrating subtype as a significant 
predictor. These structures may act both as barriers and 
conduits for tumour spread, facilitating extension along 
tissue planes and perineural pathways, particularly via 
branches of the infratrochlear and supratrochlear nerves. 
Surgical excision in this region is challenging, as achieving 
wider margins risks functional impairment of eyelid 
position or lacrimal drainage. Furthermore, medial canthal 
BCCs may masquerade as benign inflammatory conditions 
such as chronic dacryocystitis, chalazion, or dermatitis, 
potentially postponing diagnosis and definitive treatment. 
Collectively, these factors help explain the increased rates of 
margin involvement and recurrence reported for infiltrative 
BCCs in the medial canthus.3,4,7

Given these considerations, an elevated level of 
suspicion and proactive management strategy is warranted 
for infiltrative or other high-risk periocular BCCs involving 
the medial canthus.8 In our oculoplastic practice, a 3-mm 
clinical margin was generally aimed for where anatomically 
feasible and marked with a surgical caliper. This approach 
reflects the need to balance tumour clearance against 
preservation of eyelid position, lacrimal drainage function, 
and periocular cosmesis. However, in high-risk tumours, 
including infiltrative, morphoeic, basosquamous, 
recurrent, poorly defined, or medial canthal lesions, a 
fixed 3-mm margin may be insufficient or anatomically 
difficult to achieve. In such cases, particularly those that 
are infiltrative, recurrent, large, or adjacent to critical 
periocular structures, MMS offers superior margin control 
and high cure rates while maximising tissue preservation.15 
Finally, multidisciplinary team discussion is recommended 
for extensive or complex tumours, especially when 
PNI, nasolacrimal involvement, or orbital extension is 
suspected, to guide decisions regarding imaging, adjuvant 
radiotherapy, or alternative surgical approaches.

The high complete excision rate of 83% achieved 
in this audit is encouraging and compares favourably 
with previously published periocular BCC series, where 
reported clearance rates typically range between 80% and 
85% for standard excision techniques.1,2 Low-risk tumours 
demonstrated an excellent clearance rate of 93%, while 
even high-risk lesions achieved complete excision in 78.6% 
of cases, reflecting careful surgical planning and margin 
control in anatomically sensitive periocular sites. 

In a tertiary centre series, Nemet et al.16 reported that 
approximately one-quarter of periocular tumours had 
incomplete initial excision, with higher rates in medial 
canthal lesions. Weesie et al.17 demonstrated a high 
complete excision rate of 99% for periocular BCCs treated 
with MMS. They also reported a low overall recurrence rate 
of 3% in the combined BCC and squamous cell carcinoma 
(SCC) cohort after a median follow-up of 46 months (total 
20 BCC and 2 SCC recurrences). Their results support 
MMS as a preferred strategy for high-risk histology and 
anatomically constrained sites.

Study Limitations
In our study, variability was identified in the reporting 

of certain pathological features. In 5% and 9% of cases 
respectively, histopathology reports did not explicitly state 
the presence or absence of PNI or vascular invasion. 
Comprehensive pathology reporting is essential to guide 
postoperative management and surveillance. Current 
recommendations emphasise that pathology reports should 
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consistently include explicit statements regarding PNI, 
vascular invasion, histological subtype, and precise margin 
clearance in millimetres, even when these features are 
absent.3

Conclusion
Periocular BCC excision in this audit achieved a high 

rate of complete tumour clearance, with only a small 
proportion of cases demonstrating close or positive margins. 
This finding reflects effective surgical management of these 
common periocular malignancies. Nevertheless, a subset 
of BCCs, particularly those with infiltrative histology and 
those arising in the medial canthus, remain challenging in 
terms of tumour spread and PNI. These high-risk tumours 
accounted for all instances of PNI in this series and a high 
proportion of incomplete excisions.

The findings support an individualised, risk-adapted 
approach to periocular BCC management. Infiltrative or 
recurrent tumours, especially those located in anatomically 
high-risk regions, should encourage consideration of wider 
initial excision or MMS to optimise margin clearance. 
In addition, meticulous histopathological evaluation is 
essential, including standardised reporting of margin 
distances and perineural or vascular involvement, as this 
information is critical for guiding subsequent management 
and follow-up. Ongoing surveillance of surgical outcomes 
and future studies will help determine whether these 
strategies translate into reduced recurrence rates and 
improved patient care.
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