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Abstract: Introduction: Cervical cancer (CC) is the third most common cancer in the world, and
Romania has the highest incidence of cervical cancer in Europe. The aim of this study was to
evaluate the correlation between cytology, colposcopy, and pathology for the early detection of
premalignant cervical lesions in a group of Romanian patients. Methods: This observational type 2
cohort study included 128 women from our unit, “Bucur” Maternity, who were referred for cervical
cancer screening. Age, clinical diagnosis, cytology results, colposcopy impression, and biopsy results
were considered. Colposcopy was performed by two experienced examiners. The pathological
examination was performed by an experienced pathologist. Results: The cytology found high-grade
squamous intraepithelial lesions in 60.9% of patients, low-grade squamous intraepithelial lesions
in 28.1%, atypical squamous cells for which a high-grade lesion could not be excluded in 9.4%,
and atypical squamous cells of undetermined significance, known as repeated LSIL, in 1.6%. The
first evaluator identified low-grade lesions in 56.3%, high-grade lesions in 40.6%, and invasion in
3.1% of patients. The second evaluator identified low-grade lesions in 59.4%, high-grade lesions in
32.0%, and invasion in 8.6% of patients. The pathological exam identified low-grade lesions in 64.1%,
high-grade lesions in 25%, and carcinoma in 14% of patients. The colposcopic accuracy was greater
than the cytologic accuracy. Conclusions: Colposcopy remains an essential tool for the identification
of cervical premalignant cancer cells. Standardization of the protocol provided an insignificant
interobserver variability and can serve as support for further postgraduate teaching.
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1. Introduction

Cervical cancer (CC) is the third most common cancer in the world, and Romania
has the highest incidence of cervical cancer in Europe [1,2]. Programs designed to reduce
cervical cancer morbidity and mortality are based on the early detection of premalignant
lesions. Improved cervical cytology and human papillomavirus (HPV) screening methods
have decreased cervical cancer incidence [3,4]. A recent report indicated the high reliability
of novel droplet digital PCR in molecularly characterizing premalignant uterine cervical
lesions by detecting viral DNA belonging to different HPV genotypes [5]. However, in
Romania, many patients are still diagnosed with late-stage cervical cancer despite the
consistent introduction of national health programs for early detection that have been
implemented in recent years [6,7].

In Romania, procedures such as HPV testing, colposcopy, and biopsy are used to
diagnose abnormally classified cervical lesions, as proposed by the American Society for
Colposcopy and Cervical Pathology (ASCCP) [8]. Although most practitioners follow
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these guidelines, there are no standardized guidelines or audit processes for performing
colposcopies in our country. Only gynecologists who are trained and certified are legally
allowed to perform colposcopies, but there is a wide variability in interpretation and
management, leading to under- or overdiagnosis and treatment.

The present study aimed to evaluate (representing an internal audit) the performance
of colposcopic examination in our unit by examining the correlation between cytology
(Bethesda 2001 terminology [6]), colposcopic appraisal, and biopsy histology for the early
detection of premalignant and malignant cervical lesions.

2. Material and Methods

This was an observational cohort study carried out between January 2018 and April
2020 in the “Bucur” Obstetrics and Gynecology Clinical Department at “Saint John” Hospi-
tal. Our unit is a university tertiary center that provides primary evaluation of and second
opinions on cervical pathology and acts as a mandatory teaching center for physicians to
become certified in colposcopy. The study was intended to be conducted over three years,
but the unit was closed to the general population during the COVID-19 pandemic period
in April 2020.

2.1. Study Participants

The study participants were women referred to our center for cervical screening fol-
lowing the implementation of the National Cervical Cancer Prevention Screening Program.
The patients underwent cervical smear tests according to the program specifications after
informed consent was obtained and after relevant clinical data had been registered and
identified. The study was approved by our ethical board (1347/05.12.17). Patients with the
following abnormal cytology types were included in the study: ASC-US (atypical squamous
cells of undetermined significance), ASC-H (atypical squamous cells for which a high-grade lesion
cannot be excluded), LSIL (low-grade squamous intraepithelial lesion), and HSIL (high-grade
squamous intraepithelial lesion or inflammatory result). All patients received a colposcopy
examination and biopsy and histology if necessary. We only included the above-mentioned
lesions to simplify statistical correlation.

We designed a study based on abnormal cervical cytologic results. Women between
the ages of 21 and 65 with cytologic results of ASC-H, LSIL, HSIL, or ASC-US followed by
LSIL were included. Those who had undergone previous cervical surgical interventions
were excluded.

2.2. Clinical Examination

Cytologic results were classified as benign lesions, LSIL, HSIL, and invasive cancer. A
punch biopsy was taken from the most suggestive parts of the lesion.

Colposcopies were randomly performed for all of the included patients, and results
were validated by two certified and experienced evaluators (L.P. and M.O.P.) with 15 and
10 years, respectively, of colposcopy examination and teaching experience. The pathological
examination was performed by a single experienced pathologist.

Colposcopic examination protocol was standardized at 15× magnification of as fol-
lows: cervical examination without preparation, application of 5% acetic acid for 1–2 min,
Lugol’s iodine test.

For colposcopic evaluation, we used the terminology according to international nomen-
clature [7]. Iodine uptake was noted as brown (positive uptake), yellow-brown (partial
uptake), and mustard yellow (no uptake). The colposcopic data results were coded as
low-grade lesions, high-grade lesions, or invasive lesions for statistic variable interpretation
and analyses.

We registered the age, clinical diagnosis, cytology results, colposcopic impression, and
biopsy results of all of the patients in an Excel spreadsheet. The most relevant figures for
each step of the colposcopic examination were recorded and stored for cross examination
by the second evaluator, who was blinded to the appraisal of the first evaluator.
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Cervical biopsy specimens were interpreted using standard histologic descriptions as
nondysplastic biopsies (normal, cervicitis, para/hyperkeratosis without cervical intraep-
ithelial neoplasia, microglandular hyperplasia, metaplasia with or without atypia, reactive
changes with or without atypia, or benign inflammation changes), low-grade biopsies
(cervical intraepithelial neoplasia 1, HPV changes/effect, or HPV excluded), high-grade
biopsies (cervical intraepithelial neoplasia 2 or 3 or carcinoma in situ), and invasive can-
cer. All pathological lesions were classified as low-grade lesions, high-grade lesions, or
carcinoma. After biopsy, patients were managed according to the ASCCP guidelines [8].

To reduce the bias and uniformity and the objectivity of the colposcopic examination
results, we did not mention HPV status. This test is not possible in our hospital, and the
patients come with a result from another clinic, and very often, these documents are not
available. Another aspect that we excluded was the HPV vaccination status of the patients.
We do not have a national program, so the number of women who have received a vaccine
is limited, especially because the costs are significant.

The main outcome of the study was the correlation of the cytology, colposcopy, and
pathology results. The secondary outcome of the study was interobserver variability.
In order to reduce bias, the evaluators agreed on the standard examination protocol,
magnification size, and figure storage.

2.3. Statistical Analysis

Statistical analyses were performed with SPSS version 23.0 software (SPSS Inc., Chicago,
IL, USA). Data are expressed as means ± standard deviation or numbers of patients. The
χ2 test or Fisher’s exact test was performed to compare patient characteristics. An unpaired
t-test was used to compare variables with a normal distribution. A p-value < 0.05 was
considered statistically significant. This was a type 2 cohort study, and the missing values
were excluded from the beginning of the statistical analyses.

3. Results

The study included 150 patients with abnormal cervical cytologic results. Six patients
declined to take part in the study, and twelve patients did not return for colposcopic
evaluation after cervical cytology smear samples were taken. Four patients with unsat-
isfactory colposcopy results were excluded from the study. Finally, the study cohort
comprised 128 patients with cytologic, colposcopic, and cervical biopsy results. All of the
patients were white (Caucasian), and the mean age was 38.95 years (confidence interval [CI]:
37.22–40.57). The mean ages of the patients with HSIL, LSIL, and ASC-H were 38.96 years
(CI: 36.94–40.98), 38.82 years (CI: 35.45–42.20), and 38.33 years (CI: 30.31–46.35), respectively.
The cytologic results were not influenced by the patient’s age in our study (Figure 1).

HSIL was the most frequent cytological result (60.9%) followed by LSIL (28.1%), ASC-
H (9.4%), and ASC-US–repeated LSIL (1.6%). The colposcopic evaluations performed by
the first evaluator revealed low-grade lesions in 56.3% of cases, high-grade lesions in 40.6%
of cases, and invasion in 3.1% of cases. The colposcopic results obtained by the second
colposcopic evaluator were low-grade lesions in 59.4% of cases, high-grade lesions in 32.0%
of cases, and invasion in 8.6% of cases. We identified correspondence between the cytologic
results and the colposcopic examinations for evaluator 1 and evaluator 2 (Table 1).

For the first evaluator, 57.69% of the cytological HSIL results were assessed as being
high-grade lesions, 0.05% were assessed as invasive lesions, and 37.17% were assessed
as low-grade lesions. The colposcopic accuracy was greater in the low-grade lesions for
the first evaluator; 94.44% of the cytological LSIL results were evaluated as low-grade
lesions by the colposcopy evaluator. Of the cases with HSIL cytology, the second evaluator
identified high-grade lesions in 43.58%, invasion in 14.10%, and low-grade lesions in
42.30%. In the LSIL cytologic group, the second evaluator was also more aligned with
the colposcopic results; low-grade lesions were identified in 88.89% of cases, and high-
grade lesions were identified in 11.11%. Therefore, there were differences between the two
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experienced colposcopic evaluators for all of the lesion types, but this was the most evident
for high-grade lesions (Table 2).

Diagnostics 2022, 12, x FOR PEER REVIEW 4 of 15 
 

 

 
Figure 1. Cervical cytology distribution by patient age. 

HSIL was the most frequent cytological result (60.9%) followed by LSIL (28.1%), 
ASC-H (9.4%), and ASC-US–repeated LSIL (1.6%). The colposcopic evaluations per-
formed by the first evaluator revealed low-grade lesions in 56.3% of cases, high-grade 
lesions in 40.6% of cases, and invasion in 3.1% of cases. The colposcopic results obtained 
by the second colposcopic evaluator were low-grade lesions in 59.4% of cases, high-grade 
lesions in 32.0% of cases, and invasion in 8.6% of cases. We identified correspondence 
between the cytologic results and the colposcopic examinations for evaluator 1 and eval-
uator 2 (Table 1). 

Table 1. Correspondence between colposcopic findings and cytology results obtained by evalua-
tors 1 and 2. 

Evaluator 1 

 
Colposcopy Findings 

Total 
HG LG Invasion 

Cytology 

HSIL 45 29 4 78 
LSIL 2 34 0 36 

ASCH 5 7 0 12 
ASC-US-LSIL 0 2 0 2 

Total 52 72 4 128 
Evaluator 2 

 
Colposcopy findings 

Total 
invasion LG HG 

Cytology 

HSIL 11 33 34 78 
LSIL 0 32 4 36 

ASCH 0 9 3 12 
ASC-US-LSIL 0 2 0 2 

Total 11 76 41 128 
HSIL: high-grade squamous intraepithelial lesion; LSIL: low-grade squamous epithelial lesion; 
ASC-H: atypical squamous cells for which a high-grade lesion cannot be excluded; ASC-US: atypical 
squamous cells of undetermined significance; LG: low-grade; HG: high-grade. 

For the first evaluator, 57.69% of the cytological HSIL results were assessed as being 
high-grade lesions, 0.05% were assessed as invasive lesions, and 37.17% were assessed as 

Figure 1. Cervical cytology distribution by patient age.

Table 1. Correspondence between colposcopic findings and cytology results obtained by evaluators 1
and 2.

Evaluator 1

Colposcopy Findings
Total

HG LG Invasion

Cytology

HSIL 45 29 4 78

LSIL 2 34 0 36

ASCH 5 7 0 12

ASC-US-LSIL 0 2 0 2

Total 52 72 4 128

Evaluator 2

Colposcopy findings
Total

invasion LG HG

Cytology

HSIL 11 33 34 78

LSIL 0 32 4 36

ASCH 0 9 3 12

ASC-US-LSIL 0 2 0 2

Total 11 76 41 128
HSIL: high-grade squamous intraepithelial lesion; LSIL: low-grade squamous epithelial lesion; ASC-H: atyp-
ical squamous cells for which a high-grade lesion cannot be excluded; ASC-US: atypical squamous cells of
undetermined significance; LG: low-grade; HG: high-grade.

The pathological exam identified low-grade lesions in 64.1% of cases (Figures 2–7),
high-grade lesions in 25% of cases (Figures 8–11), and carcinoma in 10.9% of cases
(Figures 12 and 13). For low-grade lesions, the accuracy of the two observers was 80.48%
and 82.92%, respectively. The difference is the result of four cases that the first evaluator
identified as high-grade lesions and that the second evaluator identified as high-grade
lesions (two cases) and invasion (two cases). The colposcopic examination accuracy was
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similar for both evaluators regarding high-grade lesions. The second evaluator under-
estimated two cases differently than the first evaluator. For carcinoma, both evaluators
identified one case as a low-grade lesion.

Table 2. Correspondence between the two colposcopic examiners.

Both Evaluators

Count

Colposcopy 2
Total

Invasion LG HG

Colposcopy 1

HG 9 12 31 52

LG 1 64 7 72

invasion 1 0 3 4

Total 11 76 41 128

Pathology * Colposcopy 1 Crosstabulation

Evaluator 1

Colposcopy 1
Total

HG LG invasion

Pathology

LG 16 66 0 82

HG 25 5 2 32

carcinoma 11 1 2 14

Total 52 72 4 128

Pathology * Colposcopy 2 Crosstabulation

Evaluator 2

Colposcopy 2
Total

invasion LG HG

Pathology

LG 2 68 12 82

HG 3 7 22 32

carcinoma 6 1 7 14

Total 11 76 41 128
LG: low-grade; HG: high-grade.
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Figure 4. Colposcopic image after acetic acid application indicates aceto-white overriding epithelium
on the entire anterior lip, suggesting condiloma acuminata. The lesion is ascending in the cervix, and
its distal limit cannot be assessed.
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Figure 8. HSIL—colposcopic view of a HSIL PAP showing extensive aceto-white epithelium without
a visible border at the distal end (intracervical) with mosaic and punctuation at 11 o’clock.
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Figure 9. Histological specimen of the previous case illustrating CIN 3 lesion—proliferation of squa-
mous cells with abnormal mitosis throughout the entire thickness and acanthosis and parakeratosis
of the superficial layers. Right: Koilocyte transformation illustrating the simultaneous presence of
two lesions of different severity levels. (Hematoxylin–eosin 10×).
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Figure 10. Colposcopic image of high-grade lesion revealed by coarse aceto-white epithelium on the
posterior lip depicting mosaic, petechial junctional zone, and glandular criptae.
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Figure 11. Image showing three typical aspects of CIN in the case in Figure 8: squamous abnormalities
and glandular dilatations as well as moderate ulceration of the squamo–cylindric junction with
anisocoria and nuclear polymorphism. (Hematoxylin–eosin 10×).
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Figure 12. Colposcopic image of a HSIL cytology result depicting aceto-white epithelium at 7 o’clock
with abnormal irregular and petechial vascularization that is highly suggestive of an invasive lesion.
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Figure 13. Pathological specimen of the case described in Figure 9: microinvasive carcinoma, su-
perficial ulceration, broken basal membrane, and presence of the keratinization foci in stroma. The
columnar epithelium is normal. (Hematoxylin–eosin 10×).

The correspondence between the cytology and pathology results can be found in
Table 3. No LSIL cytology was diagnosed as carcinoma, and 13 cases were pathologi-
cally classified as high-grade lesions. One case of ASC-H was pathologically classified as
carcinoma.

Table 3. Correspondence between cytology and pathology.

Cytology * Pathology Crosstabulation

Count

Pathology
Total

LG HG Carcinoma

Cytology

HSIL 39 26 13 78

LSIL 33 3 0 36

ASCH 8 3 1 12

ASC-US-LSIL 2 0 0 2

Total 82 32 14 128

4. Discussion

Cervical cancer (CC) is the fourth most frequent cancer in women worldwide. HPV
infection is associated with the majority of CC cases, but a small proportion of CCs actually
test negative for HPV [9]. In the age of HPV-based screening for cervical cancer, the place of
colposcopy and its sensibility and specificity in detecting severe premalignant or invasive
cervical lesions can be challenged. We aimed to demonstrate that there is a good correlation
between the three tools for cervical lesion detection, as cytology can detect, colposcopy can
identify, and pathology can diagnose the disease.

The accuracy of colposcopic examination was good for all types of cytologic results, but
it was the highest for low-grade lesions. The pathologic results demonstrated the accuracy
of colposcopic examination among the two evaluators regarding low-grade and high-grade
lesions. The accuracy for low-grade lesions was 80.48% and 82.92% for evaluators 1 and
2, respectively. The colposcopic examination accuracy was similar for both evaluators
regarding high-grade lesions. We conclude that in our study, the colposcopic accuracy was
greater than the cytologic accuracy.
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Our results are similar to those in the literature regarding the accuracy of colposcopy
impression and the diagnosis of high-grade squamous lesions. Iodine-negative areas
include the columnar epithelium (lacking glycogen), peripheral areas with patchy uptake
due to cervicitis, and immature metaplasia [10]. Mustard yellow areas with distinct borders
suggest more severe disease [11]. Colposcopy assessment more often overestimates the
severity of lesions; however, given the minor side effects of biopsy and the substantial
morbidity that may follow a false-negative, and detection of HPV may prevent unnecessary
surgical procedures, especially with ASCUS [12]. Because the colposcopic diagnosis of
pre-invasive cervical carcinoma has a sensitivity ranging from 79% to 82% and specificity
ranging from 73% to 87% [13], keeping colposcopy in the gynecologist’s toolbox is advisable,
and new colposcopy approaches are being developed [14].

Many studies have aimed to compare the accuracy and differences between colpo-
scopic evaluators. One study tried to examine the interobserver differences regarding
in vivo and recorded images of the transformation zone of the cervix. In vivo examination
has greater sensitivity due to local changeable factors, such as the patient’s position or the
magnification of the cervix [15]. Another similar study concluded that computer imaging
or even smartphones are advantageous for colposcopy being carried out by inexperienced
colposcopists because of storage and quality control capabilities [16]. Although we had
two colposcopic evaluators (one in vivo and one for computer-saved images), there was
no significant difference between the two. This may be because both are experienced
evaluators.

Currently, tests and procedures such as colposcopy and biopsy are applied to manage
various cytologies [17]. While these techniques may cause patient discomfort (colposcopy)
and morbidity (cervical biopsy/conization) as well as side effects such as hemorrhage,
cervical stenosis, cervical incompetence, and preterm delivery [18], colposcopy is a valid
tool for the detection of pre-invasive and early cervical carcinoma [19], and these concerns
should be carefully balanced.

Persistent infection with high-risk HPV genotypes is necessary for the development of
cervical cancer and its precursor lesion, cervical intraepithelial neoplasia grade 3 [20,21].
Therefore, cytology informed our study design. We formed a study group according to
cytology findings and correlated these with colposcopy and histology findings. The most
common referral cytology was HSIL. Papanicolaou smear demonstrated a sensitivity of
60–80% in detecting HSIL, although it was less sensitive in LSIL detection. Through the
implementation of the Papanicolaou smear method and a well-organized cervical screening
program, a reduction in invasive cervical cancer rates has been observed [22,23]. High-
quality screening with cytology has also reduced mortality from squamous cell cervical
cancer, which comprises 80–90% of all cervical cancers [24,25].

Our histology results are similar to those from different studies that have applied
modern statistical techniques to evaluate the strength of the colposcopy impression and
histology [26,27].

This study had some limitations, including the relatively small number of participants
and the two different types of examinations (live and offline examination), which could have
affected the accuracy of the images. Some studies have concluded that live examination
induces more important variability [28]. Another source of bias was the definition of the
three main colposcopic findings. Considering the great variation in the lesions and the
lesional polymorphism on the same cervix, placing different aspects into one category may
be problematic. The lack of data regarding the HPV and HPV vaccinations status of the
patients represents another limitation of the study.

Our study underlines the importance of cervical screening and is in accordance with
international programs to reduce CC incidence. For instance, according to the publication of
the 2018 FIGO Cancer Report, giant strides have been made in the global effort to reduce the
burden of cervical cancer, with the World Health Organization (WHO) rolling out a global
strategy for cervical cancer elimination, aiming for implementation by 2030. Screening has
seen major advances with the wider implementation of HPV testing [29]. Most importantly,
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in 2020, the ASCCP began to endorse any type cervical cancer screening for the secondary
prevention of cervical cancer and recommends interventions that improve screening for
those who are underscreened or unscreened [30].

5. Conclusions

Colposcopy remains an essential tool for the diagnosis of premalignant cervical lesions,
particularly when limited resources make HPV detection unavailable. Our study indicates
a good correlation between colposcopic and pathological findings. The standardization
of the protocol used in this study resulted in insignificant interobserver variability, even
during offline examination, and can serve as support for further postgraduate teaching.

Author Contributions: Conceptualization, M.-O.P. and L.P.; methodology, R.-M.S.; software, R.C.;
validation, J.-C.R.; formal analysis, R.-M.S.; investigation M.-O.P.; resources R.C.; data curation,
O.-G.O.; writing—original draft preparation, R.-M.S.; writing—review and editing, O.-G.O.; visual-
ization, L.P.; supervision, L.P.; project administration, L.P. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The research was conducted in accordance with the Declara-
tion of Helsinki. The study was approved by the ethical board of our hospital (1347/05.12.17).

Informed Consent Statement: Informed consent was obtained from the patients involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

ASCCP: American Society for Colposcopy and Cervical Pathology; ASC-H: atypical squamous
cells for which a high-grade lesion cannot be excluded; ASC-US: atypical squamous cells of undeter-
mined significance; CI: confidence interval; HSIL: high-grade squamous intraepithelial lesion; HPV:
human papillomavirus; LSIL: low-grade squamous epithelial lesion, cervical cytology.

References
1. Buskwofie, A.; David-West, G.; Clare, C.A. A Review of Cervical Cancer: Incidence and Disparities. J. Natl. Med. Assoc. 2020, 112,

229–232. [CrossRef] [PubMed]
2. Ferlay, J.; Soerjomataram, I.; Dikshit, R.; Eser, S.; Mathers, C.; Rebelo, M.; Parkin, D.M.; Forman, D.; Bray, F. Cancer incidence and

mortality worldwide: Sources, methods and major patterns in GLOBOCAN 2012. Int. J. Cancer 2015, 136, E359–E386. [CrossRef]
3. Taghavi, K.; Moono, M.; Mwanahamuntu, M.; Basu, P.; Limacher, A.; Tembo, T.; Kapesa, H.; Hamusonde, K.; Asangbeh, S.;

Sznitman, R.; et al. Screening test accuracy to improve detection of precancerous lesions of the cervix in women living with HIV:
A study protocol. BMJ Open 2020, 10, e037955. [CrossRef]

4. Gheit, T. Mucosal and Cutaneous Human Papillomavirus Infections and Cancer Biology. Front. Oncol. 2019, 9, 355. [CrossRef]
5. Rotondo, J.C.; Oton-Gonzalez, L.; Mazziotta, C.; Lanzillotti, C.; Iaquinta, M.R.; Tognon, M.; Martini, F. Simultaneous Detection

and Viral DNA Load Quantification of Different Human Papillomavirus Types in Clinical Specimens by the High Analytical
Droplet Digital PCR Method. Front. Microbiol. 2020, 11, 591452. [CrossRef] [PubMed]

6. Furtunescu, F.; Bohiltea, R.E.; Neacsu, A.; Grigoriu, C.; Pop, C.S.; Bacalbasa, N.; Ducu, I.; Iordache, A.M.; Costea, R.V. Cervical
Cancer Mortality in Romania: Trends, Regional and Rural-Urban Inequalities, and Policy Implications. Medicina 2021, 58, 18.
[CrossRef] [PubMed]

7. Todor, R.D.; Bratucu, G.; Moga, M.A.; Candrea, A.N.; Marceanu, L.G.; Anastasiu, C.V. Challenges in the Prevention of Cervical
Cancer in Romania. Int. J. Environ. Res. Public Health 2021, 18, 1721. [CrossRef]

8. American College of Obstetricians and Gynecologists. ACOG Practice Bulletin Number 66, September 2005. Management of
Abnormal Cervical Cytology and Histology. Obstet. Gynecol. 2005, 106, 645–664. [CrossRef]

9. Arezzo, F.; Cormio, G.; Loizzi, V.; Cazzato, G.; Cataldo, V.; Lombardi, C.; Ingravallo, G.; Resta, L.; Cicinelli, E. HPV-Negative
Cervical Cancer: A Narrative Review. Diagnostics 2021, 11, 952. [CrossRef]

10. Sarian, L.O.; Derchain, S.F.; Naud, P.; Roteli-Martins, C.; Longatto-Filho, A.; Tatti, S.; Branca, M.; Erzen, M.; Serpa-Hammes, L.;
Matos, J.; et al. Evaluation of visual inspection with acetic acid (VIA), Lugol’s iodine (VILI), cervical cytology and HPV testing as
cervical screening tools in Latin America. This report refers to partial results from the LAMS (Latin AMerican Screening) study. J.
Med. Screen. 2005, 12, 142–149. [CrossRef]

http://doi.org/10.1016/j.jnma.2020.03.002
http://www.ncbi.nlm.nih.gov/pubmed/32278478
http://doi.org/10.1002/ijc.29210
http://doi.org/10.1136/bmjopen-2020-037955
http://doi.org/10.3389/fonc.2019.00355
http://doi.org/10.3389/fmicb.2020.591452
http://www.ncbi.nlm.nih.gov/pubmed/33329471
http://doi.org/10.3390/medicina58010018
http://www.ncbi.nlm.nih.gov/pubmed/35056326
http://doi.org/10.3390/ijerph18041721
http://doi.org/10.1097/00006250-200509000-00051
http://doi.org/10.3390/diagnostics11060952
http://doi.org/10.1258/0969141054855328


Diagnostics 2022, 12, 1947 14 of 14

11. Sankaranarayanan, R.; Basu, P.; Wesley, R.S.; Mahe, C.; Keita, N.; Mbalawa, C.C.; Sharma, R.; Dolo, A.; Shastri, S.S.; Nacoulma, M.;
et al. Accuracy of visual screening for cervical neoplasia: Results from an IARC multicentre study in India and Africa. Int. J.
Cancer 2004, 110, 907–913. [CrossRef]

12. Aydogan Kirmizi, D.; Baser, E.; Demir Caltekin, M.; Onat, T.; Sahin, S.; Yalvac, E.S. Concordance of HPV, conventional smear,
colposcopy, and conization results in cervical dysplasia. Diagn. Cytopathol. 2021, 49, 132–139. [CrossRef] [PubMed]

13. Shahida, S.M.; Mirza, T.T.; Saleh, A.F.; Islam, M.A. Colposcopic evaluation of pre-invasive and early cervical carcinoma with
histologic correlation. Mymensingh Med. J. 2012, 21, 200–206. [PubMed]

14. Yu, Y.; Ma, J.; Zhao, W.; Li, Z.; Ding, S. MSCI: A multistate dataset for colposcopy image classification of cervical cancer screening.
Int. J. Med. Inform. 2021, 146, 104352. [CrossRef] [PubMed]

15. Vallikad, E.; Siddartha, P.T.; Kulkarni, K.A.; Firtion, C.; Keswarpu, P.; Vajinepalli, P.; Naik, S.; Gupta, L. Intra and Inter-Observer
Variability of Transformation Zone Assessment in Colposcopy: A Qualitative and Quantitative Study. J. Clin. Diagn. Res. 2017, 11,
XC04–XC06. [CrossRef] [PubMed]

16. Gallay, C.; Girardet, A.; Viviano, M.; Catarino, R.; Benski, A.C.; Tran, P.L.; Ecabert, C.; Thiran, J.P.; Vassilakos, P.; Petignat, P.
Cervical cancer screening in low-resource settings: A smartphone image application as an alternative to colposcopy. Int. J.
Womens Health 2017, 9, 455–461. [CrossRef]

17. Costa-Fagbemi, M.; Yakubu, M.; Meggetto, O.; Moffatt, J.; Walker, M.J.; Koné, A.P.; Murphy, K.J.; Kupets, R. Risk of Cervical
Dysplasia After Colposcopy Care and Risk-Informed Return to Population-Based Screening: A Systematic Review. J. Obstet.
Gynaecol. Can. 2020, 42, 607–624. [CrossRef]

18. Zebitay, A.G.; Güngör, E.S.; Ilhan, G.; Çetin, O.; Dane, C.; Furtuna, C.; Atmaca, F.F.V.; Tuna, M. Cervical Conization and the Risk
of Preterm Birth: A Population-Based Multicentric Trial of Turkish Cohort. J. Clin. Diagn Res. 2017, 11, QC21–QC24. [CrossRef]

19. Reich, O.; Pickel, H. 200 years of diagnosis and treatment of cervical precancer. Eur. J. Obstet. Gynecol. Reprod. Biol. 2020, 255,
165–171. [CrossRef]

20. Della Fera, A.N.; Warburton, A.; Coursey, T.L.; Khurana, S.; McBride, A.A. Persistent Human Papillomavirus Infection. Viruses
2021, 13, 321. [CrossRef]

21. Oyervides-Muñoz, M.A.; Pérez-Maya, A.A.; Sánchez-Domínguez, C.N.; Berlanga-Garza, A.; Antonio-Macedo, M.; Valdéz-Chapa,
L.D.; Cerda-Flores, R.M.; Trevino, V.; Barrera-Saldaña, H.A.; Garza-Rodríguez, M.L. Multiple HPV Infections and Viral Load
Association in Persistent Cervical Lesions in Mexican Women. Viruses 2020, 12, 380. [CrossRef] [PubMed]

22. Kim, S.H.; Lee, J.M.; Yun, H.G.; Park, U.S.; Hwang, S.U.; Pyo, J.S.; Sohn, J.H. Overall accuracy of cervical cytology and
clinicopathological significance of LSIL cells in ASC-H cytology. Cytopathology 2017, 28, 16–23. [CrossRef] [PubMed]

23. Wright, T.C., Jr.; Stoler, M.H.; Parvu, V.; Yanson, K.; Cooper, C.; Andrews, J. Risk detection for high-grade cervical disease using
Onclarity HPV extended genotyping in women, ≥21 years of age, with ASC-US or LSIL cytology. Gynecol. Oncol. 2019, 154,
360–367. [CrossRef] [PubMed]

24. Pankaj, S.; Nazneen, S.; Kumari, S.; Kumari, A.; Kumari, A.; Kumari, J.; Choudhary, V.; Kumar, S. Comparison of conventional
Pap smear and liquid-based cytology: A study of cervical cancer screening at a tertiary care center in Bihar. Indian J. Cancer 2018,
55, 80–83. [CrossRef]

25. Bruehl, F.K.; Dyhdalo, K.S.; Hou, Y.; Clapacs, E.; Przybycin, C.G.; Reynolds, J.P. Cytology and curetting diagnosis of endocervical
adenocarcinoma. J. Am. Soc. Cytopathol. 2020, 9, 556–562. [CrossRef] [PubMed]

26. Coppock, J.D.; Willis, B.C.; Stoler, M.H.; Mills, A.M. HPV RNA in situ hybridization can inform cervical cytology-histology
correlation. Cancer Cytopathol. 2018, 126, 533–540. [CrossRef]

27. Ruan, Y.; Liu, M.; Guo, J.; Zhao, J.; Niu, S.; Li, F. Evaluation of the accuracy of colposcopy in detecting high-grade squamous
intraepithelial lesion and cervical cancer. Arch. Gynecol. Obstet. 2020, 302, 1529–1538. [CrossRef]

28. Schulmeyer, C.E.; Stübs, F.; Gass, P.; Renner, S.K.; Hartmann, A.; Strehl, J.; Mehlhorn, G.; Geppert, C.; Adler, W.; Beckmann, M.W.;
et al. Correlation between referral cytology and in-house colposcopy-guided cytology for detecting early cervical neoplasia. Arch.
Gynecol. Obstet. 2020, 301, 263–271. [CrossRef]

29. Bhatla, N.; Aoki, D.; Sharma, D.N.; Sankaranarayanan, R. Cancer of the cervix uteri: 2021 update. Int. J. Gynaecol. Obstet. 2021,
155 (Suppl. S1), 28–44. [CrossRef]

30. Marcus, J.Z.; Cason, P.; Downs, L.S., Jr.; Einstein, M.H.; Flowers, L. The ASCCP Cervical Cancer Screening Task Force Endorsement
and Opinion on the American Cancer Society Updated Cervical Cancer Screening Guidelines. J. Low. Genit. Tract Dis. 2021, 25,
187–191. [CrossRef]

http://doi.org/10.1002/ijc.20190
http://doi.org/10.1002/dc.24655
http://www.ncbi.nlm.nih.gov/pubmed/33118711
http://www.ncbi.nlm.nih.gov/pubmed/22561759
http://doi.org/10.1016/j.ijmedinf.2020.104352
http://www.ncbi.nlm.nih.gov/pubmed/33360117
http://doi.org/10.7860/JCDR/2017/21943.9168
http://www.ncbi.nlm.nih.gov/pubmed/28274030
http://doi.org/10.2147/IJWH.S136351
http://doi.org/10.1016/j.jogc.2019.05.017
http://doi.org/10.7860/JCDR/2017/22996.9495
http://doi.org/10.1016/j.ejogrb.2020.10.037
http://doi.org/10.3390/v13020321
http://doi.org/10.3390/v12040380
http://www.ncbi.nlm.nih.gov/pubmed/32244347
http://doi.org/10.1111/cyt.12351
http://www.ncbi.nlm.nih.gov/pubmed/27245707
http://doi.org/10.1016/j.ygyno.2019.05.012
http://www.ncbi.nlm.nih.gov/pubmed/31160073
http://doi.org/10.4103/ijc.IJC_352_17
http://doi.org/10.1016/j.jasc.2020.05.007
http://www.ncbi.nlm.nih.gov/pubmed/32624383
http://doi.org/10.1002/cncy.22027
http://doi.org/10.1007/s00404-020-05740-x
http://doi.org/10.1007/s00404-019-05389-1
http://doi.org/10.1002/ijgo.13865
http://doi.org/10.1097/LGT.0000000000000614

	Introduction 
	Material and Methods 
	Study Participants 
	Clinical Examination 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

