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Abstract: The aim of this study is to show the relationship between the index of Papillomavirus infection and the grade of
cervical intraepithelial neoplasia as proposed by WHO in Lubumbashi patients. This is a cross-sectional analytical study on
cervical biopsies whose histological diagnosis is an intraepithelial neoplasia registered in two Laboratory of Patholoy in
Lubumbashi for a period of two years from June 2017 to June 2019. The following results were observed: A total of 41 cases
of intraepithelial neoplasia were recorded out of 91 cervical biopsies is 43.2%. Five indices of Human Papillomavirus infection
are found in Lubumbashi patients in variable proportions without statistically significant difference; that is the index (5) in
29.27%, the indices (7) and (9) in 21.95% for each index, the index (6) in 17.07% and the index (8) in 9.76%. The three grades
of intraepithelial neoplasia proposed by the WHO since 2003 are also found in Lubumbashi patients in varying proportions
with no statistically significant difference; 48.78% for grade 3; 36.59% for grade 2 and 14.63% for grade 1. There is no
relationship between the HPV infection index and the grade of cervical intraepithelial neoplasia; calculated linear correlation r
~ 2 is equal to 0.00.
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cytology. It has been used for many years, but it is
relatively inaccurate [8]. In 1973 the World Health
Organization proposed the histological -classification
which included 5 entities: the condyloma without
dysplasia, the light dysplasia, the moderate dysplasia, the
severe dysplasia and the carcinoma in situ (3). The main
insufficiency of this classification was the difficulty or
impossibility of dissociating severe dysplasia or
carcinoma in situ. The cytological classification of
Bethseda was developed in 1988 and revised in 2001. It
introduces glandular lesions and squamous lesions of
undetermined significance and is still used today as a
cytological classification [3, 8]. Since 1967, Richart has
developed a histological classification that has been used
the most, some authors continue to used it until today [3].

1. Introduction

The persistence of high-carcinogenic Papillomavirus
infection (HPV genotypes: 16, 18, 31, 33, 35, 39, 45, 51,
52, 58, 56, 59) leads the cytological and histological
alterations of the squamous epithelium cervical [1-3].
These alterations are called in several ways either
epithelial dysplasia of the cervix or precancerous lesions
of the cervix or intraepithelial neoplasia of the uterine
cervix [4-6]. Their progressive progression goes through
three grades before crossing the basement membrane and
turning into an invasive carcinoma of the cervix [7].
Several classifications have proposed the grades of
intraepithelial neoplasia [3]. The first classification was
that of Papanicolaou in 1943, it was based solely on
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The World Health Organization has proposed the current
histological classification since 2003, which has 3 grades,
based on the thickness of the squamous epithelium with
cyto-histological abnormalities such as anysocaryosis,
anysocytosis, numerous abnormal mitoses, loss of polarity
and cytoplasmic atypism [9]. Grade 1 is defined by tissue
alterations only affect less than the lower third of the
epithelial layer; in the altered zone the cells have lost their
polarity, and show cytonuclear atypisms. Grade 2 is
characterized by the presence of histological changes in
more than half of the epithelial layer. The upper third
contains well differentiated cells that retain their polarity
and good differentiation. Grade 3 shows tissue alterations
of interest to cells in almost all epithelial layers. The
basement lamina remains intact [9, 10]. The alterations
induced by Papillomavirus infection allowed the Paris-
Tolbiac consensus in 1991 to define the index of
Papillomavirus infection in this way: Koilocytosis defines
by the presence of a light perinuclear halo has an index of
(4). Bi nucleation is the presence of two nuclei in the same
cell at the index of (2). The intraepithelial capillaries
which are vascular structures formed within the
epithelium, acanthosis which consists of hyperplasia of
the epithelium, dyskeratosis, which is abnormal
keratinization, basal layer hyperplasia, and exaggerated
stratification of the basal layer of the epithelium, each
having an index of (1) [11-13]. Although the histological
criteria for grade establishment of intraepithelial neoplasia
as proposed by the WHO are known; until today, there are
difficulties in establishing the histological grade of
intraepithelial neoplasia of the cervix [14, 15]. Indeed, for
several authors the histological grade is not reproducible
when wusing more precise techniques such as the
expression of pl6 INKa and Ki-67 [16-19]. Other authors
show a risk of under-diagnosis respectively of 29 and 22%
(CIN2 + diagnosed as normal biopsy or CIN1), and a risk
of on diagnosis of respectively 3 and 28% (CINI
diagnosed as CIN2 +) [14, 15]. Until now, no study has
considered that cyto-histological alterations recognized to
be induced by Papillomavirus infection to establish the
histological grade of cervical neoplasia in patients living
in Lubumbashi in Democratic Republic of Congo. This
study aims to determine the index of papillomavirus
infection and the histological grade of intraepithelial
neoplasia of the cervix in Lubumbashi patients. It also
aims to establish the relationship that exists between this
index and this rank.

2. Method
2.1. Type of Study

This is a cross-sectional analytical study based on the
analysis of cervical biopsies bearing the diagnosis of
intraepithelial neoplasia recorded in two Laboratory of
Pathology of Lubumbashi (Laboratory of University Hospital
of Lubumbashi and the laboratory of the Congolese League

Against Cancer) for a period of 2 years from June 2017 to
June 2019.

2.2. Selection of Cases

The patients were selected from a total of 95 patients with
cervical lesions by a non-exhaustive sampling taking into
account all cases of cervical biopsy bearing as diagnostic
intraepithelial neoplasia of the cervix recorded in two
laboratories during the period of our study. Subsequently, we
selected all the slides of these biopsies for an examination by
optical microscope.

2.3. Inclusion Criteria

All patients diagnosed with cervical intraepithelial
neoplasia regardless of the grade according to the histological
classification criteria proposed by the WHO in 2003 [9, 10]
were included in this study for a total of 41 cases.

2.4. Exclusion Criteria

Patients whose cervical biopsies revealed invasive
carcinoma or a tumor of the columnar or glandular
epithelium or cervicitis were excluded from this study, for a
total of 54 cases.

2.5. Histology Treatment

The process of tissue treatment was as followed:

1. Fixation in neutral formaldehyde solution at 10%
dilution for 24 hours.

2. Dehydration in 4 baths of ethanol at 60°, 80°, 95° and

100° concentration.

. Lightening in 2 baths of xylene each lasting one hour.

4. Stay in paraffin liquid kept in oven at 60°C for 24
hours.

5. Inclusion of tissue using an automatic coating station.

6. Cutting of paraffin blocks with a microtome of Minot
model.

7. Staining using usual method of hematoxylin-eosin.

W

2.6. Measuring the Index of Papillomavirus Infection

Measurement of the index of Papillomavirus infection
was made at the Laboratory of Hospital University of
Lubumbashi by microscopic re-examination of all
intraepithelial neoplasia slides of the cervix according to
the cyto-histological criteria proposed in the consensus
from Paris-Tolbiac in 1991 giving an index to each
histological parameter namely koilocytosis (index 4), bi
nucleation (2), dyskeratosis (1), the presence of
intraepithelial capillaries (1), layer hyperplasia basal (1)
and acanthosis (1) [11-13].

2.7. Histological Grade

The histological grade was established by 3 pathologists
from Laboratory of Hospital University of Lubumbashi,
following the classification criteria for intraepithelial
neoplasia proposed by WHO in 2003. All 3 grades were
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selected; grade 1 when the tissue changes only affect less
than the lower third of the epithelial layer; grade 2 when
histological changes are in more than half of the epithelial
layer; grade 3 if tissue damage affects cells in almost all
epithelial layers [9, 10].

2.8. Parameters

There is the age of the patient, the index of Papillomavirus
infection and the histological grade of intraepithelial
neoplasia.

2.9. Statistical Analyzes

Statistical analyzes were performed on a Compaq CQ58
computer. The Epi Info 2011 software was used for encoding
and data processing. Mean with standard deviation,
proportions expressed as a percentage were calculated. The
95% confidence Limits and the linear correlation coefficient
were used to compare the results.

3. Results
3.1. Frequency of Intraepithelial Neoplasia

The frequency of intraepithelial neoplasia recorded in this
study was 41 cases out of 95 biopsies of the cervix or 43.2%.

3.2. Age of Patient

The mean age of 41 patients selected in this study was 45.3
+ 9.6 years. The extremes were 24 to 76 years old.

3.3. Index of Papillomavirus Infection

Papillomavirus indices found in this study ranged from 5
to 9 in various proportion. At the 95% confidence interval.
These proportions are not statistically different. Or 29.27%
(95% CI = 16.13-45.54) for the index (5); 21.95% (95% CI =
10.56-37.61) respectively for the index (7) and the index (9);
17.07% (95% CI = 7.15-32.06) for the index (6) and 9.76%
(95% CI = 2.72-23.13) for the index (8). Table 1 illustrates
these observations.

Table 1. Index of Papillomavirus infection according to the Paris-Tolbiac
consensus (n =41).

for CIN1. Table 2 illustrates these observations.

Table 2. Grade of Intraepithelial Neoplasia According to WHO 2004 (n =
41).

Grade Number % 95% Conf Limits
CIN3 20 48.78% (32.88%-64.87%)
CIN2 15 36.59% (22.12%-53.06%)
CIN1 6 14.63% (5.57%-29.17%)
Total 41 100.00%

Indix HPV Number % 95% Conf Limits
5 12 29.27% (16.13%-45.54%)
7 9 21.95% (10.56%-37.61%)
9 9 21.95% (10.56%-37.61%)
6 7 17.07% (7.15%-32.06%)
8 9.76% (2.72%-23.13%)
Total 41 100.00%

3.4. Grade of Intraepithelial Neoplasia

All 3 grade of intraepithelial neoplasia were found in this
study and have non-identical frequency without statistically
significant difference at the 95% confidence interval; ie
48.78% (95% CI = 32.88-64.87) for CIN3, 36.59% (95% CI
=22.12-53.06) for CIN 2 and 14.63% (95% CI = 5.57-29.17)

CIN (Cervical intra-epithelial neoplasia).

3.5. Correlation Between the Index of HPV Infection and
the Grade of Neoplasia

The index of HPV infection does not influence the grade
of intraepithelial neoplasia. The correlation coefficient r * 2
calculated is equal to 0.00.

4. Discussion
4.1. Frequency of Intraepithelial Neoplasia

This study shows that out of a total of 95 women with
cervical lesions in Lubumbashi; 41 of them are those who
have intraepithelial neoplasia of the cervix of the uterus is a
frequency of 43.2%. In a study conducted in India out of a
total of 84 women who underwent cervical biopsy,
intraepithelial neoplasia was reported in 49 cases, or 58.3%
of cases [20]. These observations show that intraepithelial
neoplasia is one of the common pathologies of the cervix.
Population-based screening studies, however, show lower
intraepithelial neoplasia rates compared to patient-only
diagnostic studies. In these population-based studies,
Mwenze et al had observed a frequency of cervical
intraepithelial neoplasia of 13% in the Lubumbashi
population [21] and Sadeghi et al found 13.31% as frequency
of intraepithelial neoplasia in the population of the United
States of America [22]. Other studies, however, have
associated the high frequency of intraepithelial neoplasia of
the cervix with various factors; either to an
immunodeficiency secondary to the infection with the HIV or
still to the sociodemographic conditions of population. This
is notably the Wrigth et al [23] study in which the frequency
of intraepithelial neoplasia is higher in HIV-positive patients
than in non-HIV-infected patients, ie 20% versus 4% [24]. In
China the variation in frequency of intraepithelial neoplasia
was  associated ~ with  the  different  conditions
sociodemographic, 7% in rural city and 3.4% in urban city
[25].

4.2. Age of Patients

The mean age of patients with cervical intraepithelial
neoplasia in this study was 45.3 + 9.6 years; with extremes
ranging from 24 to 76 years. In a study conducted in the
obstetrics and gynecology department of Bordeaux
University Hospital, the median age of patients with
intraepithelial neoplasia is 33 years with extremes ranging
from 20 to 65 years [3]. In another study, the mean age of
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patients with intraepithelial neoplasia of the cervix was 39.1
+ 3.16 years [20]. Other researchers observed an average age
of 40 years for intraepithelial neoplasia of the cervix [26].
These observations show that intraepithelial neoplasia is
frequently observed at an age greater than 30 years.

4.3. Index of Papillomavirus Infection

The index of infection varies from 5 to 9. This variation of
the index observed in patients of Lubumbashi could evoke
the existence of several different genotypes of papillomavirus
found in this population. Indeed, for several authors, the
different HPV infection scores have been observed and are
explained by the existence of several genotypes of HPV
observed in the population [27-29].

4.4. Grade of Intraepithelial Neoplasia

All 3 grades proposed by the WHO histological
classification in 2003 were found in this study in variable
proportions with no statistically significant difference, ie
48.78% of cases for CIN3, 36.59% for CIN2 and 14, 63%
for CIN1. During the study conducted by Missaoui et al;
all the 3 grades of intraepithelial neoplasia of the cervix
were also found in non-identical proportions, ie 67.35%
for CIN3, 14.3% for CIN2 and 18.35% for CIN1 [30].
Study carried out at the Bordeaux University Hospital
where all 3 grades were also found, ie 33.33% for CIN3;
37.5% for CIN2 and 29.17% for CIN1 [3]. These
frequency variabilities observed for the different grades in
the different study sites may be related to the
unsatisfactory application of histological criteria for the
diagnosis of precancerous lesions, which is why some
authors currently suggest improving the quality of the
diagnosis with new ones approaches including molecular
biology methods such as the expression of biomarkers [30,
31].

4.5. Correlation Between Papillomavirus Index and Grade
of Neoplasia

This study shows that there is no correlation between the
cyto-histathological index of human papillomavirus infection
and the grade of intraepithelial neoplasia. Other authors have
not found this relationship, but they have observed a
correlation in the other hand, they observed a correlation
between the index or the score of papillomavirus infection
with the expression of biomarkers [29].

5. Conclusion

Cervical intraepithelial neoplasia recorded in Lubumbashi
has 5 indices of Papillomavirus infection ranging from (5) to
(9) according to the consensus from Paris-Tolbiac in 1991
and 3 histological grades proposed by the WHO. This cyto-
histopathological index of Papillomavirus infection has no
relation with the grade of intraepithelial neoplasia of the
cervix in Lubumbashi women.
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