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Abstract Original Research Article

Introduction: Cervical cancer is the fourth most common cancer in women in the world. Effective prevention strategies,
such as screening by cervicovaginal smear, can prevent most cervical cancers. The objective of this study was to describe
the cytological characteristics of cervicovaginal smears in patients who underwent screening over a period of thirteen
(13) years (January 2004 to December 2016) and to describe the results obtained. Methods: We conducted a
retrospective, descriptive, and analytical cross-sectional study over a period of 13 years at the Histology-Embryology
and Cytogenetics laboratory of Cheikh Anta Diop University in Dakar (UCAD). All women who underwent a
cervicovaginal smear for cervical cancer screening were included; we also collected several epidemiological parameters.
Results: 13,919 cervicovaginal smears (CVS) were recorded. The majority of women were referred by family planning
centers (31.70%); screening was the most frequent reason for referral (73.67%); the mean age of patients was 39.69
years with a predominance of the 35-50 age group (44.88%). 88.66% of women had at least one child, with a median of
3 children per woman and a maximum of 15 children. 32.81% of women were using contraceptive methods. Regarding
the CVS, 76.71% of smears were dystrophic, of which 71.93% were associated with infection. 2.67% of patients had
low-grade lesions and 1.79% had high-grade lesions; carcinoma was suspected in 0.49% of cases. Conclusion: This
13-year study recorded 13,919 CVS, with dystrophic smears being predominant.
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ahead of breast and prostate cancer in 2022 (WHO, 2002)
INTR?DZIOIzczT,ION . d that 660.000 [2]. It represents 27.3% of cancers in women and 17.4%
n » 1t was estimated that ’ women of cancers overall, and is also the leading cause of

were diagnosed with cervical cancer worldwide and cancer-related mortality (16.3%) (GCO 2022, IARC
approximately 350,000 deaths were attributed to this 2022) [3,4]. When diagnosed, cervical cancer is one of

discasc according to the World. Health Organ(l)zatlon the easiest cancers to treat, provided it is detected early
(WHO). Almos.t all cases of geW1cal cancer (99%) are and managed effectively. Among screening methods,
linked to 1nf§ct10n with high-risk human papl.llomaV}rus Cervicovaginal Smear (CVS) and HPV genotyping play
(HPV), a highly prevglent sexually .transr.mtted virus an important role. Cancers diagnosed at an advanced
(WHO, 2022) [1). While most HPV infections resolve stage can also be controlled with appropriate treatment

.spontz.lneously and are asymptomatic, — p ersistent and palliative care. The objective of this study was to
1nfect19n can cause cervical cancer. In Senegal, cervical describe the cytological aspects of samples obtained
cancer is the leading cancer among women and ranks from cervical cancer screening by cervicovaginal smear
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for referral, age, parity, marital status (polygamous or
monogamous), and contraceptive use were collected.
After the interview, the patient was positioned on a
gynecological table for sample collection. Two samples
were taken: one from the endocervix and the other from
the exocervix. Each sample was spread on a slide and
fixed with spraycyte or hairspray. The slides were dried
and stained according to the Papanicolaou method (Table

).

Table I: Papanicolaou staining method at the HEC laboratory of UCAD

from January 2004 to December 2016 at the Histology-
Embryology and Cytogenetics laboratory (HEC) of
Cheikh Anta Diop University in Dakar (UCAD).

MATERIALS AND METHODS

All women who underwent a cervicovaginal
smear for cervical cancer screening were included.
During the interview, parameters such as origin, reason

Medium Duration and effect

Alcool 70° Imn remove excess fixative

Distilled water 3mn remove excess fixative

Harris’ Hematoxylin | Smn (nuclear stain)

Tap water 5 minutes

HCL* 5% 10 seconds (for différentiation)

Alcool 70° Smn

Alcool 70° Smn

OG6** Smn ( cytoplasmic stain)

Alcool 95° Imn

EAS0 Smn (cytoplasmic stain)

Alcool 100° Smn

Alcool 100° Smn

Xylene Mounting medium
*Chlorhydric Acid ~ **Orange G 6

laboratory. The results were collected and analyzed over
the period from January 2004 to December 2016. The
distribution of the samples per year is summarized in
Table II.

RESULTS

This study collected 13,919 cervicovaginal
smear from the Histology-Embryology and Cytogenetics

Table II: Distribution of patients per year

Year | Frequency(N) | Relative frequency(%) | Confidence interval(%)
2004 | 1147 8,24 7,80-8,71
2005 | 996 7,16 6,74-7,60
2006 | 1147 8,24 7,80-8,71
2007 | 932 6,70 6,29-7,12
2008 | 961 6,90 6,49-7,34
2009 | 866 6,22 5,83-6,64
2010 | 1390 9,99 9,50-10,50
2011 | 1626 11,68 11,16-12,23
2012 | 1613 11,59 11,07-12,13
2013 | 1234 8,87 8,40-9,35
2014 | 861 6,19 5,80-6,60
2015 | 511 3,67 3,37-4,00
2016 | 631 4,56 4,23-4,92
Total | 13919 100,00

This activity involved a relatively constant number of
patients, with an average of 1070.69 patients per year.

The patients who came for screening came from several
health structures (Table III).

Table II1: Frequency According to Patient Origin
Provenance Frequency (N) | Relative Frequency (%) | Confidence Interval (%)
Private 1061 7,62 7,19-8,08
Family planning center 4412 31,70 30,93-32,48
Health district 3039 21,83 21,15-22,53
Outpatient treatment Center 534 3,84 3,53-4,17
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Provenance Frequency (N) | Relative Frequency (%) | Confidence Interval (%)
Medical-social Center 516 3,71 3,40-4,07
Hospitals 4357 31,30 30,54-32,08

Total 13919 100,00

The women referred to our laboratory for
cervicovaginal smear testing came mostly from hospitals

and family planning centers, with a test request form

indicating the reason for the request (Table IV).

Table I'V: Distribution of patients according to the reason for sampling

Motif du prélévement Frequency(N) Relative frequency(%) | Confidence interval(%)
Amenorrhea 135 0,97 0,82-1,15
Contraception assessment | 2483 17,84 17,21-18,48
Infertility assessment 71 0,51 0,40-0,64
Control 135 0,97 0,82-1,15
Screening 10254 73,67 72,90-74,37
Abdomino-pelvic pain 205 1,47 1,29-1,69
Dyspareunia 27 0,19 0,13-0,28
Myomatose 107 0,77 0,64-0,93
Leukorrhea 249 1,79 1,58-2,02
Metrorrhagia 237 1,70 1,50-1,93
Pruritus 16 0,11 0,07-0,19
Total 13919 100,00

The mean age of our sample is 39.69 years with
a variance of 125.43 and a standard deviation of 11.20.
The minimum age is 15 years and the maximum is 88
years. The mode is 40 years. The age group ]35-50] years

Screening activity is low before the age of 20. And there
is a significant decrease in older women with only 1.81%
for those over 65 years. The age was not specified on 78
tests request forms.

predominates with 44.88% of our sample (Table V).

Table V: Distribution of patients by age group N=13,841

Age group | Frequency(N) | Relative frequency(%) | Confidence interval(%)
<= 20 ans 171 1,24 1,06-1,43
]20-35 ans] 4642 33,54 32,76-34,33
135-50 ans] 6212 44,88 44,05-45,71
]50-65 ans] 2566 18,54 17,90-19,20
> 65 ans 250 1,81 1,60-2,04
Total 13841 100,00
Women were nulliparous about 11.34%. a standard deviation of 2.6. The maximum were 15
Primiparous and multiparous women grouped together children.
and represented 88.66% of women. The median number
of children per woman were 3, with a variance of 6.7 and Out of 13,717 women, 4,501 wused a

contraceptive method, representing 32.81%, with
different methods employed (Figure 1).
Contraceptive
implant 20,15%"
Tubal ligation;
0.53%
Figure 1: Distribution of patients according to the contraceptive method used
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Cytologically, the cervicovaginal smear yielded
the following results: Normal smears accounted for
18.35% of the study population. There was a
predominance (76.71%) of dystrophic smears (mild,
moderate, intense) in the form of atypical cells of
undetermined significance (ASC-US) or cannot exclude

high-grade lesion (ASC-H). 4.46% of the sample had
dysplastic lesions in the form of low-grade (2.67%) or
high-grade (1.79%) intraepithelial lesions. A small
percentage (0.49%) was suspected of invasive cancer.
71.93% of dystrophies (10,413) were associated with
bacterial, parasitic, or viral infections (Table VI).

Table VI: Distribution according to the type of associated infection

Type of infection | Frequency(N) | Relative frequency(%) | Confidence interval (%)
Bactériennes 5661 54,37 50,41-56,95
Parasitaires 2344 25,51 21,58-29,02
Virales 2408 23,12 19,39-27,62

Total 10413 100,00

Among bacterial infections, those caused by infections are due to HPV. HPV being the main factor

Gardnerella vaginalis were more represented with 34%.
57.59% of parasitic infections are caused by Candida
albicans and are the most represented. 68.77% of viral

implicated in dysplasias, we performed a cross-test
between HPV and dysplasias (Table VII). The P-value
obtained was less than 0.05 with an Odds Ratio of 6.06.

Table VII: Dysplasias and HPV

Dysplasia Total
Yes No
HPV Yes 212 (12,80%) | 1444 | 1656
No 132 (2,36%) | 5453 | 5585
Total 344 6897 | 7241

DISCUSSION

A total of 13,919 significant tests were
performed with an annual average of 1,070 tests. We
noted a higher annual number from 2011 to 2013, likely
due to awareness and information campaigns targeting
the female population.

In 78.42% of patients, age was between 20 and
50 years, corresponding to the peak period of genital-
sexual and reproductive activity, where they are most
likely to consult for reasons of genital infection, family
planning, pregnancy follow-up, postnatal consultations,
or infertility assessment of the couple. Our results are
consistent with the study of Diallo A.S et al. in 2003 in
the same department, which reported that screening
activity was low in women under 20 and over 50 years
old, with a predominant age group of ]21-40] years[5].
The mean age was 39.69 years with extremes of 15 and
88 years and a mode age of 40 years. These results appear
higher compared to those of Diallo A.S et al. [5] where
the mean was 33 years. These values are lower that the
study of Traore S ef al., 2005 [6] where the mean age of
women undergoing screening varies between 15 and 25
years. In France, this mean age is 25 years with 65.08%
of screening cases (Hasnaoui R, 2017). In contrast, it is
40 years in the United States [7]. The mean age found in
some African countries are similar to those of our
sample. This is the case in Zimbabwe with a mean age of
29 years and in Nigeria with a mean age of 39.8 years
(Mboumba B et al., 2017) [8]. In Yaoundé, Cameroon,
the mean age was 38.8 years (Mittal S et al., 2017) [9].
This suggests that when the population is young, the
mean age is lower as awareness is more effective.

64% of women referred for a smear came from
public hospitals or family planning centers; these two
structures being the most frequented for economic
reasons. The reason for sampling most frequently
indicated on the test request forms is "screening" for
cervical lesions in 73.64% of our sample. In the study by
NGABA et al. in 2014, pruritus (44.12%) and leukorrhea
(37.25%) were the most represented reasons for
consultation among women in the Bonassama district of
Cameroon (Ngabaa GP et al., 2014) [10].

The percentage of normal smears was 18.35%.
This figure is higher than that of the study by Diallo et
al. which collected smears from 1980 to 1999 in the same
department and found a percentage of 9.7% in a
population of 100,358 patients (Diallo Aset al 2003) [5].
This difference could be explained by better
management of patients in health centers and increasing
awareness among women of childbearing age, as well as
mass screening campaigns. However, this percentage is
lower than in developed countries such as France with a
rate of 79% (Turker LB et al., 2016) [11]. In contrast, in
developing countries like Mali, Traoré S. [6] found a rate
almost similar to ours with 18.8%. In Tunisia, a smaller
study of 140 patients found a very low rate of normal
smears with a percentage of 8.7 (Ben H et al., 2007) [12].

In this study, the rate of dystrophic smears is
76.71%, with over 71% associated with an infection. A
study conducted in Douala, Cameroon in 2014 found a
frequency of infections of 70.59% (Ngaba GP et al,
2014) [10]. These dystrophies are of bacterial origin in
over 54% of cases. This rate is similar to that of a study
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conducted among South African adolescents, which was
54.9% (Puran AC et al.,, 2024) [13]. In contrast, it is
higher than a study conducted in India where 28.6% of
dystrophies are of bacterial origin (Boursas A et al.,
2016)[14] and mainly due to Gardnerella vaginalis
(Prussia P et al, 2002) [15]. The other infectious
dystrophies in our sample are of parasitic (25.51%) and
viral (23.12%) origin. In Bhutanese women, viral
dystrophies, mainly those due to HPV, are 8.9%, a low
rate compared to that of our study, which is 23.12%. This
rate is alarming given the implication of HPV in the
carcinogenic process. Given that dysplasias are mostly
caused by persistent HPV infection, it would be
appropriate to associate HPV typing with cervicovaginal
smear to better evaluate the impact of HPV and reduce
the progression of precancerous lesions of the cervix as
much as possible. Low-grade intraepithelial lesions are
2.67% and high-grade lesions are 1.79% for a total of
4.48%. The age group most represented by women with
precancerous lesions was 35 to 50 years with a mean of
approximately 44 years. This age is slightly lower than
the WHO studies conducted in 2014, where the age of
women was between 50 and 60 years. This early onset of
precancerous lesions in Senegalese women in particular
and black African women in general can be explained by
societal factors such as early sexual intercourse,
polygamy, multiple sexual partnerships, and multiparity
(Diallo AS et al., 2003) [5]. The correlation between
dysplasias and HPV infection is highly significant, with
a 6-fold higher risk in HPV-positive women than in
HPV-negative women. A study conducted among
Barbadian women in 2002 showed that 60.3% of patients
with high-grade and low-grade dysplastic smears had a
viral HPV infection (Prussia P et al., 2002) [15], and this
percentage is close to that of studies conducted in
Hungary with a rate of 60% (Szentirmay Z et al., 2017)
[16]. Worldwide, HPV is estimated to cause
approximately 70% of cervical cancer cases (Abreu ALP
et al., 2012) [17]. Cervical cancer is the leading cancer
in women in Senegal (WHO, 2022)[2]. This study
allowed us to note that it occurs in Senegal in women
with a mean age of 52 years. In Malawi, a study reported
that the mean age of cervical cancer onset was 44.9 years
(Rudd P et al 2017) [18]. It was suspected in nearly 0.5%
of patients in this study; however, histopathological
control was not performed. This rate is lower than that of
the study conducted by Diallo et al. in 2000, which
reported a percentage of 8.34%, showing the impact of
screening and treatment of precancerous lesions
undertaken and expanded, and better management of
patients since 1980.

CONCLUSION

This study, which consisted of a review of
thirteen years (2004-2016) of cytological screening in
Senegalese women, yielded interesting results. 76.71%
of smears were dystrophic, often associated with an
infection. It is demonstrated that chronic infections are
the breeding ground for the development of precancerous

lesions, hence the importance of reducing this rate of
dystrophic smears as much as possible through early
screening and adequate follow-up of women. At the end
of this work, we can say that there has been a clear
improvement in cytological screening in Senegal. Efforts
have been made through awareness campaigns but also
through the follow-up of women with dystrophies or
dysplasias detected early.
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