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Abstract

Background: Cancer is the leading cause of death globally and is on the rise in Africa. Cutaneous neoplasms are
becoming increasingly common worldwide. Understanding the pattern of this disease is essential for developing
data-driven preventive, screening, and treatment services. However, there are limited studies in Ethiopia so far.
Therefore, the study aimed to assess the pattern and associated factors of cutaneous neoplasm among patients with
histopathologically confirmed biopsy results at a tertiary teaching hospital in Ethiopia from March 2014 to Octo-
ber 2022.

Methods: A retrospective record review study was conducted among 1006 patients with histopathologically con-
firmed cutaneous neoplasms from the biopsies that were assessed at St. Paul’s Hospital Millennium Medical Col-
lege. Data was summarized using frequencies, percentages, median (interquartile range), and graphs. To identify
significant factors associated with malignant cutaneous neoplasm, a multivariable binary logistic regression mod-
el was fitted, where Adjusted Odds ratio (AOR), 95% ClIs for AOR, and p-values were used for interpretation of
results.

Result: From the 1006 cases, 265 (26.3%, 95%CI=23.5%-29.3%) were malignant, of which sarcoma (26.0%) and
squamous cell carcinoma (25.7%) were the most frequent and found to be prevalent in younger (19-29 years) and
older (=60 years) patients, respectively. The trunk was the commonest site (54.2%) for all the malignancies, espe-
cially sarcoma (80.4%). Age was found to be a significant exposure that is associated with the development of ma-
lignant cutaneous neoplasm for those >30 years as compared with those <18 years, with the odds increasing with
age (AOR=2.66, 95% CI=1.10,6.45 for 30-39 years, AOR=4.98, 95% CI= 2.01,12.36 for 40-49 years, AOR=5.33,
95% CI=2.15,13.22 for 50-59 years and AOR= 6.62, 95% CI=2.79,15.66 for >60).

Conclusion: The prevalence of malignant cutaneous neoplasm is higher than previously reported in the country
and the malignancy pattern and distribution are different from what is known so far. This could signal a shift in
disease epidemiology, and the findings should be factored into clinical decision making and program design for
disease prevention, screening, and treatment. It also calls for further prospective research to learn more about the
conditions in the context of additional relevant personal and clinical characteristics
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Background tissues and has the potential to metastasize to other
Neoplasms are abnormal tissue growths that continue to parts of the body via the blood and lymph systems
grow in the absence of external stimuli. They can be [1-3].

benign, in which the growth does not invade nearby . L
tissues or other parts of the body, or malignant (also According to the World Health Organization

called cancers), in which the growth can invade nearby (WHO), cancer has long been the top cause of mor-



tality worldwide, accounting for millions of deaths
before the age of 70 in most countries, with an esti-
mated 19.3 million new cancer cases and over 10.0
million cancer deaths in 2020 [5-7]. Cancer incidence
in Africa has also increased from 715,000 in 2008 to
1.1 million in 2020, and associated mortality has in-
creased from 542,000 in 2008 to 711,000 in 2020
[8,9]. In 2019, the national burden of cancer in Ethi-
opia was estimated to be 53,560 new cases, 39,480
deaths, and 1.42 million disability-adjusted life years
(DALY35s) lost due to cancer [10]. These estimates are
supported by studies undertaken at different tertiary
level institutions in the country [11-16].

Cutaneous neoplasms, one type of neoplasm, are ab-
normal growths on the skin that can be either benign
or malignant. The most common types of malignant
cutaneous neoplasms are basal cell carcinoma (BCC),
squamous cell carcinoma (SCC), and melanoma. Cu-
taneous neoplasms are among the most common
forms of cancer, and the global incidence has been
increasing at an alarming rate [1,17,18]. Understand-
ing the pattern of this disease is essential for develop-
ing data-driven preventive, screening, and treatment
services. However, the area is under-researched in
Africa, despite the fact that many studies have been
conducted around the world [9, 19-21]. In Ethiopia,
there have been a few studies, but they have all fo-
cused on malignant cutaneous neoplasms. These stud-
ies have found that sarcomas account for 9.7% to
15% of all neoplasms, and SCC accounts for 8% of
all cutaneous biopsy specimens [11, 12, 15, 16].

This study aims to fill this knowledge gap by examin-
ing the pattern of both benign and malignant cutane-
ous neoplasms in one of the largest referral tertiary
hospitals in Ethiopia, which receives a large number
of patients from all over the country and has a well-
established pathology center. Accordingly, the study
aimed to assess the pattern and associated factors of
cutaneous neoplasms among patients with histopatho-
logically confirmed biopsy results at a tertiary teach-
ing hospital in Ethiopia between March 2014 and
October 2022.

Methodology
Study Setting and Period

The study was conducted from December 2022 to
February 2023 at St Paul’s Hospital Millennium
Medical College (SPHMMC), a tertiary teaching hos-
pital under the Federal Ministry of Health in Addis
Ababa, Ethiopia. The hospital provides both inpatient
and outpatient service under different specialty and
subspecialty fields to more than 5 million population
under its catchment. Among its well-established
wings is the Pathology center, which started service
in 2014. The center is one of the few Pathology cen-
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ters in the country. It archives specimens from many
different other institutions and provides FNAC service
for more than 7,000 patients and biopsy service for an
average of 6000 patients annually.

Study Design and Population

A retrospective chart review study was conducted
among patients who had histopathological biopsy
specimens examined at the pathology center between
March 2014 and October 2022.

The source population were all patients for whom his-
topathological analysis of dermatology and soft tissue
biopsy specimens were made at the pathology center
of the hospital during the eight-year observation peri-
od. From whom, all patients with confirmed cutaneous
neoplasm were the study population. From the list of
the study population, patients with complete data on
major demographic, clinical and histopathologic data
were eligible to be included in the study.

Sample Size and Sampling

All patients with histopathologically proven cutaneous
neoplasm and with complete data on age, sex and ana-
tomic site were included in the study. During the eight
-year observation period, a total of 1054 dermatology
and soft tissue biopsy specimens of patients were ana-

Total number of dermatology and soft tissue biospy = 1054

Excluded
Non-neoplastic = 40
Missing diagnosis =8

A

Total number of histopathologically confirmed
cutaneous neoplasm = 1006

L

Benign = 741

Malignant= 265

lyzed, from which 1006 eligible patients were includ-
ed in the study. (Figure 1)



Data Collection and Quality Assurance

Data was extracted from the electronic database of
the Department of Pathology using a predefined data
abstraction tool on the following variables: age, sex,
anatomic location of the neoplasm, type of cutaneous
neoplasm, and pattern of cutaneous malignancy.

Data extraction was made by two trained General
Practitioners. Further data quality was assured by
data cleaning through checking for inconsistencies,
numerical errors, and missing parameters. Further-
more, the patients’ records were referred to verify the
collected data whenever discrepancies were observed.
All statistical analysis was performed using SPSS
version 25.0 software for analysis.

Statistical Analysis

Data was described with the proper statistical sum-
mary measures based on the nature of the variable
using frequencies with percentages, graphs and medi-
an with interquartile range.

To identify factors associated with the development
of malignant cutaneous neoplasm among the study
participants, a binary logistic regression model was
run. All the exposure variables were included in the
multivariable analysis, despite their statistical level at
univariate analysis, due to the clinical significance of
the variables. The final multivariable model was run
at 5% level of significance. To measure the presence
and strength of association between the exposures
and the type of neoplasm, adjusted odds ratio (AOR),
95% CI for AOR and P-value was used. Variables
with p-value < 0.05 were considered as significantly
associated with the development of malignant cutane-
ous neoplasms. The adequacy of the final model was
checked using the Hosmer and Lemeshow goodness
of fit test and the model fitted the data well with p-
value of 0.290.

Results

Sociodemographic and clinical characteristics

The median age of the participants was 35.7 years
(IQR, 24.9 - 54.0), of which 121 (12.0%) were pedi-
atric cases, and 518 (51.5%) were females. Two hun-
dred sixty-five (26.3%, 95% CI= 23.5% -29.3%) of
the cases were malignant and the rest 741 (73.7%,
95% CI=70.7% - 76.5%) were benign. (Table 1)
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Table 1: Socio—demographic and clinical character-
istics of patients (n=1006)

Variable Frequency Percentage
Age category
(in years)
<18 121 12.0
19-29 246 24.5
30-39 196 19.5
40-49 129 12.8
50-59 119 11.8
>60 195 19.4
Sex
Male 488 48.5
Female 518 51.5
Type of neo-
plasm
Benign 741 73.7
Malignant 265 26.3

From these 265 malignant cases, 212 (80%) is con-
stituted by five malignancies; sarcoma (26.0%) and
squamous cell carcinoma (25.7%) being the most
frequently diagnosed malignancies followed by
melanoma (12.1%), basal cell carcinoma (9.4%),
and lymphoma (6.8%). Among the 69 sarcoma cas-
es nearly half (31/69) was dermatofibrosarcoma
protuberans. Pleomorphic sarcoma and leiomyosar-
coma accounted for 5/69 cases each, Kaposi sar-
coma was diagnosed in 4/69, and low grade fi-
bromyxoid sarcoma was diagnosed in 2/69. The
remaining 22/69 sarcomas were of different types.

From the 1006 cases, data on anatomic site of neo-
plasm was accessed only for 643 cases. Of these
643 cases, only 8 (1.2%) had multiple site lesions,
the rest 635 (98.8%) had lesions on only one ana-
tomic site. Accordingly, the commonest site was
trunk constituting more than half (54.2%) of the
cases followed by head, neck and face (22.0%),
lower limb (18.4%) and upper limb (5.4%). (Figure
2)
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Figure 2: Malignancy pattern and anatomic site of the lesions among patients.

Distribution of common cutaneous malignancies
based on age, sex and anatomic site

The distribution of the commonly identified neo-
plasms showed that Sarcoma was more frequently
diagnosed in those younger than 60 years with the
largest proportion lying between 19 and 29 years of
age (30.4%). SCC, melanoma, and BCC are diag-
nosed in older age groups notably among those older
than 60 years (64.0%, 37.5% and 41.2%, respective-
ly). On the other hand, diagnosis of lymphoma seems
to have a bi-modal pick where most diagnosed cases
lie in the age range of 19 to 39 (55.5%) and older
than 60 years (27.8%). The distribution of these ma-
lignancies based on sex doesn’t seem to have a big
difference except for SCC where almost two-third
(61.8%) of cases were diagnosed in females.

Regarding anatomic sites, the majority (80.4%) of
sarcoma cases were located on the trunk. SCC was
comparably distributed on all sites except on the up-
per limb (3.9%). For melanoma, almost all cases
were located on the trunk (43.5%) and lower limb
(52.2%) and none on the upper limb. The most fre-
quent site for BCC is the head, neck and face region
(84.6%) and the rest 2 (15.4%) were located on the
Trunk. All cases of lymphoma were on the trunk
(40.0%) and limbs (40.0% on upper limb and 20.0%
on lower limb). (Table 2)

Table 2: Distribution of the common cutaneous malignancies based on age, sex and anatomic site.

Variable Type of cutaneous malignancy
Sarcoma SCC Melanoma BCC Lymphoma
(n=69) (n=68) (n=32) (n=25) (n=18)
Age category (n=
212)
<18 9 (13.0%) 0 1 (3.1%) 0 1 (5.6%)
19-29 21 (30.4%) 2 (2.9%) 2 (6.3%) 0 4 (22.2%)
30-39 9 (13.0%) 11 (16.2%) 7 (21.9%) 1 (4.0%) 6 (33.3%)
40-49 14 (20.3%) 12 (17.6%) 6 (18.8%) 5(20.0%) 2 (11.1%)
50-59 10 (14.5%) 15 (22.1%) 4 (12.5%) 3 (12.0%) 0
>60 6 (8.7%) 28 (41.2%) 12 (37.5%) 16 (64.0%) 5(27.8%)
Sex (n=212)
Female 29 (42.0%) 42 (61.8%) 18 (56.3%) 11 (44.0%) 8 (44.4%)
Male 40 (58.0%) 26 (38.2%) 14 (43.8%) 14 (56.0%) 10 (55.6%)
Anatomic site
(n=143)
Head, neck, and face 5(9.8%) 20 (39.2%) 1 (4.3%) 11 (84.6%) 0
Trunk 41 (80.4%) 17 (33.3%) 10 (43.5%) 2 (15.4%) 2 (40.0%)
Upper limb 1 (2.0%) 2 (3.9%) 0 0 2 (40.0%)
Lower limb 4 (7.8%) 12 (23.5%) 12 (52.2%) 0 1 (20.0%)




Factors associated with type of cutaneous neo-
plasm (benign Vs malignant)

To identify factors that affect the type of cutaneous
neoplasm, a binary logistic regression model was
applied. Multivariable analysis was run at 5% level of
significance to identify if the exposures are signifi-
cantly associated with the diagnosis of malignant
cutaneous neoplasm.

Accordingly, age group was found to be the only ex-
posure that is significantly associated with the out-
come. After adjusting for sex and anatomic site, the
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odds of developing malignant cutaneous neoplasm
showed a significant increase for those 30 years and
older as compared with those 18 years and younger.
The increase was higher with increase in age with
almost a triple increase among those 60 years and
older (AOR= 6.62, 95% CI= 2.79, 15.66, p<0.0001)
as compared to those 30-39 years old (AOR= 2.66,
95% CI= 1.10, 6.45, p=0.03). On the other hand, pa-
tients 19-29 years old didn’t show a statistically sig-
nificant increased odds of developing malignant cuta-
neous neoplasm as compared with those 18 years and
younger. (Table 3)

Table 3: Factors associated with development of malignant cutaneous neoplasm (n=635).

Variable Type of malignancy COR (95% CI) AOR (95% CI) p-value
Benign Malignant
Age category
<18 58 7 1 1 <0.0001*
19-29 120 28 1.93 (0.79, 4.69) 1.89 (0.78, 4.61) 0.158
30-39 99 32 2.68 (1.11, 6.46) 2.66 (1.10, 6.45) 0.03*
40-49 51 30 4.87 (1.97, 12.04) 4.98 (2.01, 12.36) 0.001*
50-59 48 31 5.35(2.17,13.23) 5.33 (2.15, 13.22) 0.000*
>60 74 57 6.38 (2.71, 15.04) 6.62 (2.79, 15.66) 0.000*
Sex
Male 224 84 1 1
Female 226 101 1.19 (0.85, 1.68) 1.33(0.93,1.91) 0.117
Anatomic site
Head, neck, and 95 45 1 1 0.413
face
Trunk 244 100 0.87 (0.57, 1.32) 0.86 (0.55, 1.34) 0.495
Upper limb 28 6 0.45(0.18, 1.17) 0.46 (0.18, 1.23) 0.122
Lower limb 83 34 0.87 (0.51, 1.48) 0.75 (0.43, 1.30) 0.301

Note: COR, Crude Risk ratio; AOR, Adjusted Risk ratio; CI, Confidence interval; *statistically significant

Discussion

The study was conducted among 1006 patients with
histopathologically confirmed cutaneous neoplasms
with the aim of assessing the pattern and associated
factors of cutaneous neoplasm. Among the total cases,
265 (26.3%, 95% CI= 23.5% -29.3%) of the cases
were malignant and the rest 741 (73.7%, 95%
CI=70.7% - 76.5%) were benign. The prevalence of
malignant cutaneous neoplasms in our study appears to
be close to that of another study conducted in Ethiopia,
which reported a frequency of 22.0%. However, it is
higher than studies from another regional institution in
Ethiopia, where a frequency of 4.06% was reported,
and Nigeria, where a prevalence of 12.7% was reported
[14,15,19].

The study revealed that sarcoma (26.0%) and SCC
(25.7%) were the most frequently diagnosed malignan-
cies followed by melanoma (12.1%), BCC (9.4%), and
lymphoma (6.8%). Among the 69 sarcoma cases, near-

ly half (31/69) were dermatofibrosarcoma protuber-
ans. This is in contrast to most data from Ethiopia,
where SCC is the most frequent form of cutaneous
malignancy, accounting for about half of all cases
[12, 14-16]. Similarly, a study conducted in Kenya
found SCC to be the most frequent cutaneous malig-
nancy, accounting for 45% of all cases [20]. Further-
more, the study showed that the commonest anatom-
ic site was the trunk constituting more than half
(54.2%) of the cases followed by head, neck and face
(22.0%), lower limb (18.4%) and upper limb (5.4%).
This is also in contrast to previous findings where
lower limb is reported to be the commonest site of
cutaneous neoplasm accounting for nearly half of the
neoplasms [12, 20].

The difference in the frequency and pattern of malig-
nant cutaneous neoplasms seen in this study as com-
pared to previous researches could be attributed to
the following factors: the nature of the institution
where the study was conducted, which receives more



serious cases that require better medical attention
from all over the country, the potentially increased
healthcare-seeking behavior of the population in re-
cent years, and a probable change in disease epidemi-
ology due to continuously changing lifestyle and cli-
mate change. In addition, the equal prevalence of
sarcomas and SCC in our study could be due to the
higher submission rate of soft tissue biopsies as com-
pared to skin biopsies based on routine observation.
However, this could not be objectively demonstrated
as the tissue samples are not submitted as soft tissue
and skin separately.

On the regression analysis, age was found to be a
significant exposure that is associated with the devel-
opment of malignant cutaneous neoplasm for those
30 years and older as compared with those 18 years
and younger with the odds increasing with age. This
is an expected pattern as it is known that the risk of
any cancer increases with age due to cellular damage
accumulation, weakened immune system, less healthy
stem cells, and changes in metabolism. This finding
is also in line with previous studies conducted in
comparable settings [12,20].

The findings of this study add a significant contribu-
tion to the current literature by providing an updated
finding from a large referral hospital with a large
sample of participants from all over the country over
an eight-year period. However, due to a lack of que-
ries in the pathology patient reception chart, data on
additional relevant personal and clinical information
were not included in the study.

Conclusion

The study's findings show that the prevalence of ma-
lignant cutaneous neoplasm is higher than previously
reported in the country. Furthermore, the malignancy
pattern and distribution are different from what is
known so far. This could signal a shift in disease epi-
demiology, and the findings should be factored into
clinical decision making and program design for dis-
ease prevention, screening, and treatment. It also calls
for further prospective research to learn more about
the condition in the context of additional relevant
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