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Abstract

BACKGROUND

Basal cell carcinoma (BCC) is a slow-growing malignant tumor characterized by local
invasiveness but an exceptionally rare metastatic potential. It ideally affects sun-

exposed skin of older patients with more propensity for the facial region.

AIM
The aims of the study were to evaluate the different clinicopathological characteristics
of the facial basal cell carcinoma and the efficacy and safety of diode laser for the

treatment of these lesions.

METHODS

We retrospectively reviewed facial BCC lesions of < 1.5 cm in diameter and subjected
them to diode laser ablation during the period from September 2016 to August 2021 at
Al-Ramadi Teaching Hospital, Ramadi City, Iraq. Data matching the age, gender,
duration, site, and clinical and histological types were registered for every subject. The
functional and aesthetic outcomes and complications following diode laser ablation for

each patient were also recorded.




RESULTS

Of 67 patients with facial BCC, there was 65.67% from the age group = 60 years and
58.21% males. The mean duration of the lesions was 5.15 + 1.836 mo. The most involved
location was the nose (29.85%). About half of the cases belong to the noduloulcerative
type. Solid histological type comprises 40.3% of the cases, while the least was keratotic
(13.4%). Moreover, 65.2% of the solid cases were from the age group < 60 years and
38.6% of the adenoid type from the age group > 60 years (P-value = 0.007). Excellent
aesthetic and functional outcomes were reported in all cases after 6 mo of follow-up.

Few complications were reported after diode laser ablation.

CONCLUSION

Facial BCC was mostly seen in the elderly and men. The mean duration was 5.15 mo.
The nose was the commonest involved site. Noduloulcerative lesions were seen in
approximately half of the lesions. The age of the patients determined the histological
type of the lesion (solid type was mostly seen in the age group < 60 years, while,
adenoid in the age group > 60 years). Diode laser ablation showed excellent functional

and aesthetic outcomes following a 6-months follow-up.
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Core Tip: Facial basal cell carcinoma was mostly seen in the elderly and men. The nose
was the commonest involved site. Noduloulcerative lesions were seen in approximately

half of the lesions. The age of the patients determined the histological type of the lesion.




Diode laser ablation showed excellent functional and aesthetic outcomes following a 6-

months follow-up.

INTRODUCTION

Basal cell carcinoma was described firstly by Jacob in 1827 and is considered the most
frequent skin tumor with an incidence of 12 to 30% [-2. Basal cell carcinoma is mostly
occurred primarily in adults and exclusively on facial hair-bearing skin. Basal cell
carcinoma is known as a set of cutaneous malignant tumors identified by basaloid cells
arranged in columns, bands, lobules, or cords [l.

Clinical types of basal cell carcinoma include noduloulcerative, pigmented, superficial
(multifocal), and fibrosing basal cell carcinoma. While Histologically, there are various
types including; keratitis, nodular, superficial, morpheiform, basosquamous, adenoid,
and cystic [41.

Basal cell carcinoma is a locally invasive tumor that rarely metastases. Deeply invasive
tumors have increased morbidity that extended deep to facial bony tissue following
nerves and spread through bony channels. Neglected tumors more than 10 cm in
diameter have increased morbidity and reach to be giant basal cell carcinomas that
could penetrate the cranial bones [341.

Currently, there is a variety of treatment modalities i.e. topical therapies intralesional
medication, X-ray, chemotherapy, surgery, and laser. Each one has its benefits as well as
risks with diverge curing rate. The ideal treatment for basal cell carcinoma is the target
goal of both pathologists and surgeons [°l.

Nowadays, there is an urgent demand for a minimally invasive, safe, effective, and
aesthetically acceptable method to cure basal cell carcinoma. The application of laser
therapy has the potential to achieve and address this goal and demand [bl. Furthermore,
there is a paucity of researches using different modalities of lasers (CO2, Nd: YAG,
pulsed dye, and diode laser) in the treatment of basal cell carcinoma with various
clearance rates. Therefore, it is necessary to perform further studies to evaluate the

efficacy and safety of this modality of treatment. Hence, we aimed to assess the various




clinicopathological aspects of facial basal cell carcinoma and the efficacy and safety of

diode laser in the treatment of these tumors.

MATERIALS AND METHODS

This retrospective study was conducted at Al-Ramadi Teaching Hospital, Ramadi City,
Irag. We reviewed the histopathologically confirmed cases of basal cell carcinoma
during five years (September 2016-August 2021). This research was approved by the
Ethical Approval Committee of the University Of Anbar (Reference number 4, on 24-1-
2021). Patients with facial basal cell carcinoma of any age, both gender, with a lesion
less than 1.5 cm in diameter, and treated with diode laser were enrolled in the study.
While non-facial basal cell carcinoma, lesion = 1.5 cm in diameter, bony infiltrated
lesion, recurrent cases, those with other associated skin or autoimmune diseases like
Xeroderma pigmentosa, and those cases with incomplete data on medical records or
cannot contact them for follow-up were excluded from the current study.

All patients were referred from the department of dermatology for laser surgical
intervention. The presumed basal cell carcinoma lesions were diagnosed after an
incisional or punch biopsy examination [7l. Later on, the patients were prepared for laser
intervention returned to the clinic and the treatment protocol was clarified to each
patient and informed consent was signed to accept the treatment protocol.

Detailed information from every participant concerning the age, gender, duration of the
disease, and involved site was recorded. The nature of clinical growth was also
described, namely nodular, pigmented, noduloulcerative, or multifocal superficial type.
The treatment plan included preoperative antisepsis with 70% alcohol for 45-60 s, laser
safety goggles were used for all attendants (patients and surgeon), infiltration of local
anesthesia was done around, beneath, and intralesional with 1.8 mL cartridge of 2%
lidocaine and epinephrine. The lesions ablated completely as one piece with 2-3 mm
safe margins and bed by diode laser 940 nm/980 nm applying 2 W, after careful lesion

ablation; the laser tip was moved in an inverted U-shaped direction on site of surgery to




ensure homeostasis. The wound was left to heal by secondary intention. The specimen
was kept in 10% formaldehyde solution and sent for histopathological examination.
Specimens of basal cell carcinoma were subjected to recommended procedures of tissue
processing, 5 um thickness slice of paraffin-embedded blocks was placed into a glass
slide; stained with hematoxylin and eosin staining preceding the inspection under the
light microscope.

The histopathological diagnosis was confirmed by describing the growth pattern and
differentiation of the tumor cells that can be divided into adenoid type if it was
differentiated toward eccrine gland; solid if it was undifferentiated, and keratotic type if
it was differentiated to the hair follicle. Besides, description of whether the margins of
the specimens were safe and free from the tumor cells or not. Patients were kept close to
follow-up visits for clinical evaluation and assessment for six months after the final
treatment. The overall satisfaction throughout the entire follow-up period and any
complications were registered too.

The Statistical Package for the Social Sciences (SPSS) version 25 for the window was
used to analyze the data. The mean, median, mode, and SD were used to express the
continuous variables. While frequencies and percentages were used to express the
categorical variables in simple tables or figures. A Chi-square test was applied for the
comparison between the categorical variables. A P-value of less than 0.05 is considered

a statistically significant difference.

RESULTS

There were 67 patients with facial basal cell carcinoma included in the current
investigation. The age was ranged from 36-82 years with a mean age of 61.28 + 13.424
years. While the median and mode for the age were 62 and 50 years respectively. There
were 44 (65.67%) from the age group = 60 years. Males (1 = 39, 58.21%) outnumber the
females (n = 28, 41.79%) patients with a male/female ratio of 1.4/1 (Figure 1, Tables 1
and 2). The duration of the disease was ranged from 3-9 mo with a mean duration of

5.15 £ 1.836 mo. The most common site involved was the nose (1 = 20, 29.85%) while the




least eyelid (n = 9, 13.43%). However, there was no statistically significant difference (P-
value > 0.05) among the various sites of the basal cell carcinoma (Figure 2). Most of the
cases were presented with less than six months (46/67). Around half of the cases belong
to the noduloulcerative type and the least multifocal superficial (n = 10, 14.9%).
However, there were no statistically significant differences between the type of the
facial basal cell carcinoma and age, gender, duration of the lesions, and the involved
sites (P-value > 0.05) (Table 1). Solid histological type comprises the highest number (n
= 27,40.3%) of the cases. While the least type was keratotic (n =9, 13.4%). Moreover, 15
(65.2%) of the solid cases were from the age gmﬁ) < 60 years and 17 (38.6%) of the
adenoid type from the age group > 60 years. There was a statistically significant
difference between the histological type and age groups (P-value = 0.007). While there
were no statistically significant differences with other variables (P-value > 0.05) (Table
2). All patients showed excellent functional and esthetic outcome following diode laser
ablation of the tumors. Figures 3 and 4 were two examples of our cases that showed
excellent healing 6 mo following the diode laser ablation of the facial basal cell
carcinoma. Few complications were reported after diode laser ablation (Table 3).
Bleeding at the bed lesion were hemostatized by applying simple touches of 3 W diode
laser 980 nm for pinpoint bleeding points. While the postoperative pain and edema
were treated with prescription of paracetamol tablet 500 mg three times per day, and
the redness at the periphery of the ablated area was subsided by ice packs application to

the area for a three days postoperatively.

DISCUSSION

Basal cell carcinoma is a local detrimental skin tumor; although the tumor behavior is
not orderly among patients having low or even high-risk types that were based on
tumor features, patient clinical history, and histological presentations i.e. demographic
data including age and sex, immunosuppression, radiotherapy, organ transplant, tumor
location and size, deeper invasion beyond reticular dermis, aggressive histological

subtypes, and lymphovascular and/or perineural involvement 5], The main outcomes




of this study were that facial basal cell carcinoma was more common in the elderly and
males, noduloulcerative was the most common clinical type, and solid histological type
comprises 40% of the cases. Diode laser ablation revealed excellent outcomes in all
cases.

Our study and several studies have shown a higher rate of basal cell carcinoma in men,
this being due to prolonged outdoor activities under the action of ultraviolet radiation
(farmers, gardeners, fishermen, and builders) [10-13]. But other studies reported female
preponderance 314151, The study by George et al. reported a high prevalence of female
patients (18/29) with facial basal cell carcinoma 4. However, they did not give a
history of excessive sun exposure. The female preponderance in this study might be due
to that the women are subjected to a significant amount of heat and fumes during their
cooking in the kitchen.

Facial basal cell carcinoma is more prevalent in the elderly population 12151, About 2/3d
of our patients were from the age group = 60 years. Elderly subjects are more to acquire
basal cell carcinoma because they have low immunity, decrease the ability of the DNA
repair, and the cumulative impact of excessive sun exposure [16],

Facial basal cell carcinoma is usually presented late in the majority of the patients as
reported by several studies 13213 This results in larger tumor size at the time of
presentation which might be a risk factor regarding the behavior of the tumor. Owing to
the excluded cases of large-sized tumors (= 1.5 cm), our cases were presented relatively
earlier than the above-mentioned studies.

The nodular type of the basal cell carcinoma is characterized by nodules or papules that
associated with telangiectasias, and on rare occasion there are central ulcerations. Basal
cell carcinoma is characterized by slow extension, local invasiveness, and an
exceptionally rare metastatic potential 417181, Despite this relatively benign appearance,
there are aggressive clinical forms that produce significant local tissue destructions.
Given the increasing solar activity in recent years and the ozone layer depletion, there
are expected to be major increases in global skin carcinoma [°l. Many of these tumors

cannot distinguish from the melanocytic origin tumors on clinical background owing to




the possibility of their rich content of pigmentation of some of these tumors. The
classical features of the basal cell carcinoma are pearly appearance with telangiectasia in
a nodular or papular lesion, however, these manifestations may be subtle. Therefore,
dermoscopy might be helpful in distinguishing these lesions. Histopathological
evaluation of biopsy is a confirmatory test [1718]_Noduloulcerative type constitutes
around 50% of the cases in the current study, but it didn’t show a significant association
with the age, gender, duration of the disease, and the site of the tumor (P-value > 0.05).
Moreover, the present study reported that the nose was the commonest site of basal cell
carcinoma which was consistent with other investigations [813.20].

Histopathologically, the different types of basal cell carcinoma demonstrate the general
characteristic of a loose fibromucinous stroma surrounding basaloid cells (“germinative
cells”) which are organized in columns, lobules, bands, and cords with a peripheral
palisading. The most common type of this tumor is nodular type based on
histopathological evaluation, followed by adenoid form. Further, pigmented basal cell
carcinoma is frequently encountered in clinical practice. Several of these lesions contain
a large amount of pigmentation, making them difficult to be differentiated from the
melanocytic tumors. The current investigation reported various morphological types of
basal cell carcinoma in the studied sample that diagnosed on histopathological
evaluation to avoid wrong diagnosis. (2192122, Histologic assessments of basal cell
carcinoma reveal a predictive vision in terms of behavior and recurrence risk. Depth of
invasion, histologic subtype, and lymphovascular and/or perineural invasion are
significant parameters in the accurate and precise treatment planning as well as
prediction of metastasis and recurrence [182324],

There are two aims in handling the treatment of facial basal cell cacinoma; functional
and aesthetic requirements of the involved sites. For a tumor, less than 2 cm and from
the low-risk group, a safety margin of 3 mm is required. While the tumors of larger than
2 cm and of high risk, a 4 to 6 mm safety margin is necessary to achieve optimum
results. Furthermore, in recurrent and complex tumors, Mohs micrographic surgical

approach is used to overcome the diffuse nature of these tumors. However, this




approach is available only in certain centers as well as it requires a lot of experience and
training. Therefore, a safety margin of 2 mm with strict regular follow-up is required to
preserve the function of the involved tissues and avoid more complex reconstructive
surgeries [251. The laser is becoming a new and rapidly emerging tool that becomes of
importance to both surgeons and pathologists in the removal of oral and maxillofacial
pathological lesions that acquired expanded knowledge about its clinicopathological
applications more effectively, safely, and efficiently [26-28], Although the current study
was of short-term follow-up (6 mo), we recommend the usage of diode laser ablation for
smaller lesions (< 1.5 cm) owing to the excellent outcome regarding the functional and
esthetic requirements.

The retrospective nature of the study and we didn’t take the occupation and the
duration of sun or heat exposure (major risk factors of the facial basal cell carcinoma) of

the participants into account were considered the limitations of the current study.

CONCLUSION

Facial basal cell carcinoma was mostly affecting the age group > 60 years and in men.
The majority of the lesions were presented in less than 6 mo. The nose was the
commonest predilection site of the basal cell carcinoma. Noduloulcerative lesions were
accounted for approximately 50% of the cases. However, they didn’t show significant
association with the age, gender, duration of the lesions, and the involved sites. The
solid histological type was mostly seen in the age group < 60 years, while, adenoid
variety was commonly seen in the age group > 60 years. There was a statistically
significant effect between the histological type and the age, but there was no significant
association with other variables. Diode laser ablation with a safety margin of 2-3 mm
showed satisfactory results concerning the functional and aesthetic outcomes on the

short-term follow-up period.

ARTICLE HIGHLIGHTS

Research background




Basal cell carcinoma is considered the most frequent skin tumor. It is mostly affected
adults and occurred exclusively on the skin of facial hair-bearing. Surgical excision is
the treatment of choice for these lesions. Different lasers were used for the treatment of

facial basal cell carcinoma with different cure rates.

Research motivation
With this retrospective study, we aimed to analyze the various features of facial basal
cell carcinoma as well as to assess the benefits and risks of diode lasers in the treatment

of these lesions.

Research objectives
This retrospective study aimed to evaluate various demographic, clinical, and
pathological characteristics of facial basal cell carcinoma and assessment of the diode

laser outcome in the treatment of these tumors.

Research methods

In the current retrospective study, we reviewed the medical records of 67 patients with
small facial basal cell carcinoma (< 1.5 cm in diameter) and subjected them to treatment
with diode laser ablation. The study covered 5 years. Detailed information regarding
the demographic, clinical, and pathological features of the tumor for each subject was
recorded. The outcome following treatment regarding the functional and esthetic

results and any complications were registered too.

Research results

The majority of the cases (65.67%) belonged to the age group = 60 years. About sixty
percent were men. The mean duration of the tumors was 5.15 mo. The nose was the
most commonly affected site. The noduloulcerative form was seen in about 50% of the
patients. The solid histological form was seen in 40.3% of the subjects. Besides, 65.2% of

the solid lesions were seen in the age group < 60 years and 38.6% of the adenoid form




in the age group older than 60 years (P-value < 0.05). Following a six months follow-up,
excellent outcomes were reported regarding the function and shape of the involved site
in all patients. Postoperative pain was the most frequent complication after diode laser

ablation.

Research conclusions

Facial basal cell carcinoma was seen more in patients older than 60 years and males. The
mean duration of the tumors was 5.15 mo. The nose was the most commonest affected
site. Noduloulcerative type was seen in approximately 50% of the cases. The age of the
patients might determine the histological type of the lesion (solid type was mostly seen
in the age group equal to or less than 60 years, while, adenoid was in the age group
more than 60 years). Diode laser ablation is effective and safe in the management of
facial basal cell carcinoma.

Research perspectives

We believe that future investigations with many patients and longer follow-ups will
validate these results. Besides, further studies are necessary for the comparison the

diode laser ablation with other modalities in the management of basal cell carcinoma.
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