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Abstract

Background: Basal cell carcinoma (BCC) is a frequently diagnosed skin cancer
with variable histopathological types. BCC was not widely studied in Sudan as
it is in the Caucasian population. Objectives: To appraise the clinical and his-
topathological aspects of BCC of the skin in Sudan. Materials and methods: A
retrospective descriptive analysis of 84 histologically diagnosed BCC speci-
mens seen at three hospitals in four-year duration were reviewed and classi-
fied into histological variants according to the WHO classification 2006. Data
were analyzed using Statistical Package for the Social Sciences, version 23.0.
Results: The mean age (£SD) of the study participants was 56 (£1.75) years,
ranging from 20 to 92 years and 63.1% were females (Female to male ratio
1.7:1). The most common incidence was among the age group 51 - 60 years.
The face was the primary tumor site in 89.3% with a predilection for the nasal
area (31% of those in the face), followed by the trunk (6%). Out of the total,
54.8% were histologically categorized as nodular/solid, while infiltrative ac-
counts for 11.9% followed by the superficial type (8.3%). Surgical margins
were involved in 34.5% of cases and peri-neural invasion was seen in 3.6% of
cases, mostly were of the infiltrative variant. Conclusion: BCC in Sudan is
commonly present in the head as solid nodular histopathological variant
which is correlated with worldwide distribution but has slightly younger age
and female predominance; thus further studies are needed to assess risk fac-
tors in Sudanese patients and improve approaches for earlier diagnosis and
better management.
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1. Introduction

Basal cell carcinoma (BCC) is a commonly diagnosed skin cancer representing
70% of skin cancers and originating from the basal layer of the epidermis and its
appendages [1] [2]. BCCs most commonly arise in sun exposed skin of mid-
dle-aged to elderly individuals. About ten million individuals are diagnosed an-
nually with BCC across the globe [3]. Though BCCs cause less than 0.1% of pa-
tient mortality and have low metastatic potential, they are locally destructive to
skin and surrounding structures including bone [3] [4].

The greatest proportions of skin cancer are encountered in regions with high
quantities of ultra violet (UV) radiation such as South Africa and Australia [5].
Unlike squamous cell carcinoma, which accounts for 16% of skin cancers, BCC
is not life threatening. Despite low mortality of BCC, it has a significant public
health impact [6].

Generally, men are known to be affected twice as often as women. This could
be attributed to increased work-related exposure to the sun, though these dissi-
milarities are becoming less significant with changes in lifestyle. The reported
male to female ratio is about 2.1:1 [4].

BCC has different clinical presentations including shining papules with noti-
ceable subepidermal blood vessels, ulcerative lesion, nodules and pigmented le-
sion [1]. They may be locally destructive invading bone or facial sinuses causing
“rodent ulcers”. The superficial BCC sometimes mimics melanoma when
presents as plaques that are erythematous or pigmented. Other variants include
nodular basal cell carcinoma, micronodular, infiltrating, fibroepithelial, basos-
quamous, keratotic and basal cell carcinoma with adnexal differentiation [6].
Nodular BCC occurs at a later age than superficial variant and more frequent on
the head while the superficial tumors are commonly seen in the trunk [6]. His-
tological types such as cystic, adenoid, morpheaform, infundibulocystic, pig-
mented and various other types are very rare [2]. A recently described subtype is
the red dot basal cell carcinoma which appears as a new red dot that Blanche af-
ter diascopy [7].

Although BCC is seen in people of all ethnicities and skin kinds, dark-skinned
persons are rarely affected. It is most often found in light-skinned individuals,
yet there are marked ethnic and geographical variability. Genetic predisposition
and UV exposure are considered important predisposing factors for BCC [4] [6]
[8].

In Sudan, there is difficulty in estimating incidence of BCC because it is
usually not included in cancer registry statistics. There are a few published stu-
dies about it recently. BCC represented (14.9%) of superficial skin cancers in
Sudan in a remote study done on 1972 [9]. Knowledge of local data is important
so as to make an early diagnosis, plan preventive actions and provide informa-
tion for healthcare professionals.

This study mainly focused on clinical presentation and histopathological pat-
terns of BCC among Sudanese population comparing it with worldwide distri-

bution.
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2. Materials and Methods
2.1. Study Design and Area

This descriptive cross-sectional study was conducted in three main pathology
centers in Khartoum State, Sudan, namely the National Health Laboratory
(NHL) which a reference laboratory, Omdurman Teaching Hospital (OTH) (A
tertiary hospital) and Soba University Hospital (SUH) that a tertiary hospital
belongs to Khartoum University, in four years’ duration (from the first of Janu-
ary 2010 to the 31 of December 2013).

2.2. Study Population

This study included all patients diagnosed histologically as basal cell carcinoma
at the Histopathology Departments of (NHL), (OTH) and (SUH) during the
study period with adequate records and histological slides or paraffin wax em-
bedded blocks. Cases with deficient records missed request forms or missed his-
topathology slides or paraffin wax embedded blocks were excluded. All BCC
cases diagnosed histologically in the three study areas during the study period
were potential subjects to be included in this study (97 cases). Eighty-four of

them fulfilled the inclusion criteria.

2.3. Data Collection Tool

A predesigned questionnaire was filled by the first author. Variable includes age,

gender, site, margins, histological variants and clinical information.

2.4. Methodology

From paraffin embedded blocks thin histological sections were obtained and
stained with Hematoxylin and eosin (H & E) stain, then examined under light
microscopy by the two authors. BCC cases were classified into histological va-
riants according to WHO classification 2006 [10].

2.5. Data Analysis

The collected data were analyzed by Statistical Package for the Social Sciences
(SPSS) (IBM, USA) analytical system version 23.0. Descriptive statistics and Chi
squire test were used. P value at less than 0.05 was considered significant.

2.6. Ethical Considerations

The study was approved by the Ethics Committee of MD Pathology-Khartoum
University. Permission to conduct the study was taken from the directors of the

three study areas.

3. Results

3.1. Sociodemographic Characteristics

During the four years of the study period, the total number of cases diagnosed as
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basal cell carcinoma in the three centers was 97 cases, of which 13 cases were ex-
cluded. Eighty-four cases were included in this study.

In this study, the age of patients ranged from 20 to 92 years with a mean age
(£SD) of 56 (+1.75) years. The most common incidence was among the age
group 51 - 60 years 40 (46.4%) and 13 (15.5%) were >70 years.

Regarding gender distribution 53 cases (63.1%) were females and 31 cases
(36.9%) were males with a female to male ratio 1.7:1.

Total percentage of females <50 years was 21 (39.6%) while males in this age
group were 10 (32.3%) (Table 1).

3.2. Primary Sites Involved with BCC in the Study Group

Distribution of primary sites involved is shown in (Figure 1). Most cases were
seen in the face (89.3%), particularly the nose comprising (31%) of those in the
face, followed by trunk (6%). Other sites including the and lower limbs
represents (4.8%).

M Face M Trunk M Other sites

Figure 1. Distribution of the study population according to the site of BCC.

Table 1. Distribution of studied basal cell carcinoma patients according to age group and

gender.
Gender
Age Groups Male Female Total
% Count within gender % Count within gender % Count within gender
10 21 31
20 -50
32.3% 39.6% 36.9%
15 25 40
51-70
48.4% 47.2% 47.6%
6 7 13
>70
19.4% 13.2% 15.5%
31 53 84
Total
100.0% 100.0% 100.0%
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3.3. Histopathological Variants of BCC in Sudanese Patients

Concerning histopathological variants (Figure 2), (54.8%) were nodular variant
(Figure 3(a) and Figure 3(b)) while infiltrative (Figure 3(c)) represents
(11.9%), followed by superficial variant (Figure 3(d)) (8.3%) and other variants
constitute lesser frequencies (Figure 3(e) and Figure 3(f)).

The histological characteristics of basal cell carcinoma; the peripheral pali-
sading (Figure 3(a)) and stromal artifact (Figure 3(b)), are seen in the nodular
pattern.

Distribution of different histological variants among body sites although sta-
tistically insignificant (P-value 0.08) shows that the superficial variant (33.3%),
infundibulocystic (25%) and basosquamous (75%) mainly located in the trunk,

while in the face all the variants were represented.

3.4. Histologic Characteristics of BCC among the Studied Group

About one third of basal cell carcinoma cases were histologically pigmented
while 64.3% did not show obvious pigmentation.

The margin was involved in 34.5% while it was free in about 36.9% of the cas-
es. Variable histological variants show difference regarding margin involvement
although insignificant (P-value = 0.23); it represented 32% of nodular solid,
55.6% of infiltrative, 50% of morpheaform, 50% of basosquamous and 100% of
the micronodular variant. The peri-neural invasion was seen in 3.6% of cases,
mostly were of the infiltrative variant. Regarding clinical information 4.8% of
cases show the history of recurrence and 2.4% were known cases of Albinism.

One case (1.2%) was clinically diagnosed as Xeroderma pigmentosa.

35
M nodular/Solid
30 - .
M nodular/Cystic
M nodular/Adenoid
25 A M nodular/Cribriform
M Superficial
% 20 - M Infiltrative
E, M Morpheaform
?g_ 15 | M Keratotic
M Basosquamous
M Infundibutocystic
10 -+
M Micronodular
M nodular e follicular
57 M Others
0 4

histological variant

Figure 2. Histological variants of BCC among the study population.
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®

Figure 3. Histological variants of basal cell carcinoma (BCC). (a) Solid nodular variant
with peripheral palisading (red arrow) (Hematoxylin and Eosin stain (H & E), 200x); (b)
Solid nodular variant with peri-tumoral clefting (yellow arrow) (H & E, 200x); (c) Infil-
trative variant (H & E, 40x); (d) Superficial variant (H & E, 40x); (¢) Micronodular BCC
(H & E, 40x); (f) Morpheaform BCC (H & E, 40x).

4. Discussion

Basal cell carcinoma is the most frequently diagnosed skin cancer globally [11]
[12] [13] [14], but various studies from Africa [15] [16] [17] and Sudan [9] [18]
have reported squamous cell carcinoma as the most prevalent skin cancer fol-
lowed by basal cell carcinoma.

In the present study nearly 37% of all reported cases are below 50 years and
the mean age is 56 years indicating that basal cell carcinoma tends to appear in
younger age than what is reported in the literature when comparing it with other
studies in Sudan, Egypt, Tunisia, Nigeria, South Africa and worldwide studies in
Europe and USA [6] [11] [15] [16] [17] [18]. However, Deady et al shows that
there is a significant increase in BCC incidence in younger populations [19].
This decrease in age at presentation may be spurious owing to the norm that

Sudanese women, who represent the majority of the study group, tend to not
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telling their true age or even they may not know it at all.

The frequency of basal cell carcinoma in men and women is different with a
female preponderance in this study, unlike other studies which show male pre-
dominance [6] [20]. Nevertheless, it goes with that there is greatest increase
noted in women under 40 years worldwide [21]. This could reflect the change in
women lifestyle, increase in time exposure to UV and increase in outdoor activi-
ties [20] [21].

Basal cell carcinoma occurs mainly in the sun exposed regions predominantly
involving the face. The majority (89.3%) of cases were excised from the face in
this study with the nose comprising (31%) of those in the face. Other sites in-
clude the trunk (6%) and lower limbs (4.8%). This is comparable to what was
reported in the literature [22] [23]. It was found that the basosquamous variant
(75%) and superficial (33.3%) are mainly located on the trunk followed by in-
fundibulocystic (25%). Other variants occur dominantly on the head and neck.
This difference regarding body distribution of BCC subtypes may reflect differ-
ences in the aetiology and predisposing factors. This was supported by other
studies comparing superficial BCC cases with other variants regarding mean age,
gender, and tumor site concluding that the majority of superficial BCCs oc-
curred on the trunk and lower limbs and mean age was lower than that for other
subtypes [22] [24] [25].

The most common histopathological pattern in this study was the nodular/
solid variant which is correlated with worldwide distribution, while infiltrative
represents 11.9%, followed by superficial variant (8.3%) and other variants con-
stitute lesser frequencies. This is comparable to published studies, one in the
British Journal of Dermatology showing 78.7% of cases were nodular, 15.1%
were superficial and 6.2% were morpheaform [24] [26].

Many studies classify BCC as a low risk group and high risk according to bi-
ologic behavior that is to say; local recurrence, local destruction and peri-neural
invasion [1]. Low risk involves nodular variant while high risk involves infiltra-
tive, superficial and micronodular variants [22] [23] [24]. Therefore, classifica-
tion of BCC according to the histopathological pattern is important to predict
the behavior and thus treat accordingly [1]. Basal cell carcinoma is usually a
slow-growing tumor. Some variants of BCC, such as infundibulocystic BCC,
tend to be indolent, with limited potential for tissue destruction over many
years. Other so-called “aggressive” variants, which include infiltrating, mor-
pheaform, and micronodular BCCs, may cause severe tissue destruction. The
vast majority of superficial and nodular BCCs are cured by excision. Narrow ex-
cisions suffice. There is no need for wide margins. For early superficial lesions,
local destructive modalities, such as cryotherapy, may be adequate [27] [28] [29].

The BCC subgroup of the European Dermatology Forum (EDF)’s Guidelines
Committee recognized three major clinical types of BCC (nodular, superficial
and morpheaform), four histological subtypes (superficial, nodular, infiltrative

and morpheaform), three prognosis groups (high, intermediate and low risk)
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and proposed therapeutic strategies that guide dermatologist for better individu-
alized management of BCC [30].

Knowledge of site and margin involvement drives management. For facial le-
sions, “Mohs” surgery is the treatment of choice. Margin assessment whether
with frozen or permanent sections is critical for large and infiltrative lesions.
Radiation therapy is also an option for patients reluctant or unable to undergo
surgery or in the case of positive margins or extensive peri-neural invasion [31]
[32] [33]. In very rare cases, usually after repeated local recurrences, large and
deeply infiltrative BCCs may metastasize to lymph nodes or distant sites, such as
the lung, and become lethal [34] [35] [36]. However, the aggressive basosquam-
ous variant tends to metastasize early [37].

In this study, the peri-neural invasion was associated with aggressive histopa-
thological variants mainly the infiltrative pattern (3.6%); a finding that is com-
parable with other studies [38]. Surgical margins were involved in 34.5% of cases
and may be correlated with an increase in recurrence rate (4.85%) in keeping
with what has been shown in other studies [39] [40]. Margins are involved in
32.5% of the nodular solid variant, 55.5% of the infiltrative variant and 50% of
morpheaform and basosquamous variants and 100% of the micronodular va-
riant in the current study. Interestingly, the presence of single cells distant from
the main tumor may contribute to the high recurrence rate in morpheaform
BCC. Therefore, the use of immunohistochemical studies for p63 or cytokeratins
is recommended when assessing margins for morpheaform BCC [41].

For reporting of biopsies, the essential task for the pathologist is to diagnose
the presence or absence of a BCC. However, some clinicians may request sub-
typing of BCC. Knowledge of the subtype may be helpful, for example, for a
“Mohs” surgeon to have a visual image of what to expect on frozen sections, es-
pecially if the slides of the prior biopsy are available. On shave or cauterization
excisions, it is also helpful to comment on the margin status. Otherwise, patients
with a small BCC may undergo unnecessary subsequent excisions for tumors
which were already completely removed by the initial biopsy [42]. For an exci-
sion of a large BCC, in addition to the diagnosis and margin status, it also seems
prudent to report the size of the lesion, to indicate which anatomic levels are in-
volved (dermis only, subcutis, muscle, or bone), and document the histological
patterns, the presence of perineural invasion and/or squamous differentiation
and higher degree of cytological atypia [42].

In the current study, about 35.7% of cases were pigmented while 64.3% did
not show obvious pigmentation. Some studies show that microscopic presence
of melanin could be present in clinically pigmented and non-pigmented BCC
[43].

Basal cell carcinoma is correlated with certain inheritance or familial diseases
and this occurs in a younger age group [44] [45]. In this study, one case was
clinically diagnosed as Xeroderma pigmentosa and two cases were albinos. They

were linked to multiple sites and recurrence as in other studies [46]. The com-
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mon sporadic form of BCC is linked to malfunctioning of PTCH (a cell-surface
transmembrane protein called Patched) signaling pathway genes, as recognized
by the inactivation of PTCH and the presence of smoothened (SMO)-a G-pro-
tein-coupled receptor that transduces hedgehog (Hh) signaling in these skin
tumors [47]. PTCH mutations are reported in approximately (30%) of sporadic
BCCs, and of these about one third have mutations (C>T transitions) that are
considered hallmarks of UV damage [46] [48]. Furthermore, mutations in p53
occur in 40% to 60% of BCCs, and 60% of them have “UV signature” [46]. Xe-
roderma pigmentosum, a syndrome in which DNA repair is disordered, is a
good example of the association between sun exposure and disorders in PTCH
and p53 [47]. In these tumors, the incidence of PTCH and p53 mutations are,
90% and 40%, respectively, and the majority of these show the UV signature [46]
[47]. Knowledge of the genetic abnormalities of BCC is useful in developing tar-
geted therapies. A recently published study proved the safety of the antibodies
against nfP2X7 (BILO10t) which a variant of P2X7 (an ATP-gated calcium
channel that accelerates proliferation and invasiveness of malignant cells) as a
topical treatment for BCC [49].

One of the limitations of this study is that supplementary studies such as im-
munohistochemistry and molecular techniques were not used to confirm the di-
agnosis of these BCCs. Though the histological diagnosis of BCC is usually
straightforward, however, problems can arise from histological overlap with
other basaloid epithelial neoplasm and from insufficient histological sampling
[50].

Basal cell carcinomas may collide with a number of epithelial and nonepi-
thelial tumors. Common associations include BCC and seborrheic keratosis or
BCC and melanocytic nevus. Immunohistochemistry may occasionally be help-
ful to differentiate BCC from histological mimics thereof. Basal cell carcinomas
are typically immunoreactive for 34BE12, MNF116, and Berep4 which are epi-
thelial markers. They are usually negative with Cam5.2, AE1: AE3, EMA and
cytokeratin (CK)7 [50]. CK17 is diffusely expressed in BCC [51].

Focal labeling with AE1: AE3 may be seen in the squamatized portion of a
BCC. Immunoreactivity with Cam5.2 or anti-CK7 may be found when eccrine
ducts are entrapped by BCC or in BCCs with focal eccrine differentiation. Basal
cell carcinomas are negative for CK20, but a subset of BCCs is (usually only
weakly) positive for chromogranin and/or synaptophysin [50]. BCCs more than
5 cm in diameter were found to express neuroactive factors such as serotonin

and adrenocorticotropic hormone [52].

5. Conclusion

BCC in Sudan is commonly present in the head as solid nodular histopathologi-
cal variant which is correlated with worldwide distribution but has slightly
younger age and female predominance. We noticed that peri-neural invasion is
associated with aggressive histopathological variant mainly the infiltrative pat-
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tern. Different histopathological types of basal cell carcinoma are important to
be included in the report because it reflects variable biological behavior. The cli-
nicopathological correlation and professional assessment of BCC to improve
approaches for earlier diagnosis and management are recommended. Further
researches regarding BCC and its predisposing factors in Sudan are recom-
mended.
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