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 Abstract 

Introduction: The sensitivity and specificity of diagnostic tests 
between cytology and colposcopy for the treatment of cervical dys-
plasia vary by population characteristics, type of sample collection, 
and personnel training, among other factors. This study aimed to 
compare the sensitivity and specificity of diagnostic tests between 
cervical cytology and colposcopy as diagnostic methods for detect-
ing cervical dysplasia in a reference hospital in Guayaquil, Ecua-
dor. 

Methods: This diagnostic test study was conducted at the 
Guasmo Sur General Hospital, Guayas, Ecuador, from February 
2017 to February 2020. Records of women who were diagnosed 
with cervical lesions with cytological and colposcopic reports of 
possible results included atypical squamous cells of undetermined 
significance (ASCUS), low-grade intraepithelial lesions (LIEBGs), 
and high-grade intraepithelial lesions (LIEAGs). The sample was 
probabilistic. The sensitivity (S), specificity (E), positive predictive 
value (PPV), false-positive (FP), negative predictive value (NPV), 
false-negative (FN), and diagnostic accuracy are presented. 

Results: A total of 278 patients were admitted. There were 120 
women (43.16%) aged 26--35 years. LIEBG cases were the most 
prevalent type of cervical cytology (170 (61.1%)). In colposcopy, 
LIEAG cases were the most predominant (144 [51.8%]). Cytology 
had an S of 77%, an E of 57.6%, a PPV of 55%, an FP of 25.1%, 
an NPV of 76.9%, and an FN of 6%. Colposcopy had an S of 
72.7%, an E of 71%, a PPV of 64.6%, an FP of 14%, an NPV of 
78.7%, and an FN of 12.5%. 

Conclusions: Combining different tests, such as cytology and col-
poscopy, and adequately interpreting the results is essential for im-
proving the early detection of cervical cancer. 
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Introduction 
Cervical dysplasia and cervical intraepithelial neoplasia con-
stitute a public health problem as precursor entities of squa-
mous cell carcinoma. Approximately 80–90% of cervical in-
juries are of this type. They are distinguished by both struc-
tural and proliferative disorders of almost differentiated atyp-
ical cells, whose changes are rarely progressive. Studies per-
formed two to three years after the intraepithelial neoplasia 
diagnosis revealed the presence of squamous cell carcinomas. 
In most developed countries, the incidence and mortality of 
cervical cancer have been reduced with early detection and 
accessible diagnostic procedures [1]. In developing countries, 
there are discrepancies in the performance of diagnostic 
methods such as cervical cytology and colposcopy [2]. 

 Data from 175 countries, representing 2.9 billion women 
aged 15 years and over, revealed that approximately 566,911 
women were diagnosed with cervical cancer (95% CI: 
565,462–568,360). It is estimated that 56.9% of these women 
(322,686) would require surgery for diagnosis, treatment, or 
palliation (95% CI: 321,955–323,417). Cervical cancers that 
require surgery account for less than 1% of cancers in high-
income countries and nearly 10% of cancers in low-income 
countries [3]. The presence of two types of HPV has been as-
sociated with the etiology of 70% of premalignant lesions and 
cervical cancer, 16 and 18. In the region of the Americas in 
2018, 72 thousand women were diagnosed with cervical can-
cer, and approximately 34 thousand passed away. The mor-
tality rate is 3 times higher in Latin America and the Carib-
bean than in North America, indicating enormous inequali-
ties in health [4]. Due to higher levels of poverty and health 
inequities, Indigenous women around the world are more vul-
nerable to cervical cancer than their non-Indigenous counter-
parts are. However, despite constituting almost 10% of the 
population of Latin America and the Caribbean (LAC), the 
true extent of the burden of cervical cancer among the indig-
enous peoples of this region remains largely unknown [5]. 

 These reports lead to a debate and controversy between 
different studies on the prevalence of the disease and espe-
cially on the sensitivity and specificity of the diagnostic tests 
between cytology and colposcopy, which vary by population 
characteristics, type of sample collection, and training person-
nel, among others. 

 This study aimed to compare the sensitivity and specific-
ity of diagnostic tests between cervical cytology and col-
poscopy as diagnostic methods for detecting cervical dysplasia 
in a reference hospital in Guayaquil, Ecuador. 

Materials and methods 
Study design 
The present study is an observational diagnostic test. The 
source is retrospective. 

Stage 
The study was carried out at the Guasmo Sur General Hos-
pital, level II, Guayas Province, Ecuador, from February 1, 
2017, to February 27, 2020. 

Participants 
The records of women undergoing a diagnostic study of the 
cervix, with two reports, cytological and colposcopic, were in-
cluded. Women registered in consultation with a diagnosis of 
cervical dysplasia were also included. 

Variables 
The variables were age, cervical cytology report, and col-
poscopy report. 

Data sources/measurements 
The source was indirect; an electronic form was created from 
the institutional medical history data of the patients who en-
tered the hospitalization period. The following results were 
obtained from the cervical cytology report: atypical squamous 
cells of undetermined significance (ASCUS), low-grade in-
traepithelial lesions (LIEBGs), and high-grade intraepithelial 
lesions (LIEAGs). The following results were obtained from 
the colposcopy results: negative, low-grade intraepithelial le-
sion (LIEBG) and high-grade intraepithelial lesion (LIEAG). 

Biases 
Applying the participant selection criteria avoided observa-
tion and selection bias. To prevent interviewer, information, 
and memory biases, the principal investigator always main-
tained the data with a guide and records approved in the re-
search protocol. Two researchers independently analyzed 
each record in duplicate, and the variables were recorded in 
the database once their agreement was verified. 

Study size 
The sample was probabilistic. During the study period, 997 
possible cases were recorded. The EPI info TM program (Ver-
sion 7.2.5, CDC, Atlanta, USA, September 2022.) With an 
expected frequency of 50%, a confidence limit of 5%, and a 
confidence interval of 95% for the sample size of 277 cases. 
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Quantitative variables 
Descriptive statistics were used. The results are expressed as 
frequencies and percentages. The categorical variables were 
not converted into quantitative variables. 

Statistical analysis 
For descriptive analysis, frequencies and percentages are pre-
sented. For the analysis of diagnostic tests, sensitivity, specific-
ity, positive predictive value, false positives, negative predic-
tive value, false negatives, and diagnostic accuracy are pre-
sented. The tests included cervical cytology and colposcopy. 
The statistical package used was IBM Corp. (released in 
2017). IBM SPSS Statistics for Windows, Version 25.0. Ar-
monk, NY: IBM Corp. 

Results 
Participants 
The study included 278 cases. 

Main characteristics of the study group 
The largest group studied was women between the ages of 26 
and 35. These data are presented in Table 1. Low-grade in-
traepithelial lesions were the most prevalent lesions on cervi-
cal cytology, and in colposcopy, high-grade intraepithelial le-
sions were the most prevalent (Table 1). 

 Table 1. Descriptive characteristics of the study group. 
 Variable N=278  % 

 Age 

<25 años 35 12.58% 

26 a 35 años 120 43.16% 

36 a 45 años 58 20.87% 

>46 años 65 23.39% 

 Cervical 
cytology 

 ASCUS 38 13.70% 

 LIEBG 170 61.10% 

 LIEAG 70 25.20% 

 Col-
poscopy 

 Negative 31 11.10% 

 LIEBG 103 37.10% 

 LIEAG 144 51.80% 

 ASCUS: atypical squamous cells of undetermined significance. LIEBG: low grade 
intraepithelial lesion. LIEAG: high-grade intraepithelial lesion. 

Prevalence comparisons 
There were differences between the proportions of patients 
who had a negative result by cytology versus colposcopy. 
These results were proportionally different in the diagnoses of 
ASCUS: atypical squamous cells of undetermined signifi-
cance; LIEBG: low-grade intraepithelial lesion; and LIEAG: 
high-grade intraepithelial lesion (Table 2). 

Diagnostic tests 
Comparatively, there were no statistically significant differ-
ences between the diagnostic tests performed by cytology and 
colposcopy (Table 2). 

 Table 2. Studies of diagnostic tests for cytology and colposcopy. 
 Variable  Cytology 

N=278 
 Colposcopy 

N=278 
 P 

 Negative 0 (0%) 31 (11.1%) <0.0001 
 ASCUS 38 (13.7%) 0 (0%) <0.0001 
 LIEBG 170 (61.1%) 103 (37.1%) <0.0001 
 LIEAG 70 (25.2%) 144 (51.8%) <0.0001 
 Sensitivity 77.0% 72.7% 0.7023 
 Specificity 57.6% 71.0% 0.1915 
 Vpp * 55.0% 64.6% 0.3406 
 False-positives 25.1% 14.0% 0.06775 
 Vpn * 76.9% 78.7% 0.8503 
 False-negatives 6% 12.5% 0.09272 
 Dx accuracy 60%   
    

Discussion 
The study's main findings are that most participants were 26 
to 35 years old, and the distribution among the other groups 
was relatively homogeneous. Low-grade intraepithelial le-
sions (LIEBGs) were the most prevalent in the cytology re-
sults. This suggests a high frequency of human papillomavirus 
(HPV) infection in this group of women, as it is the leading 
cause of these lesions. A significant proportion of cases with 
atypical cells of undetermined significance (ASCUS) were also 
found, indicating the need for follow-up studies to determine 
the nature of these atypical cells. In colposcopy, high-grade 
intraepithelial lesions (HILLs) are the most prevalent. This 
suggests that many women with abnormal cytology results 
have more advanced lesions requiring more detailed evalua-
tion. 

 Significant differences were found in the proportions of 
negative and positive results between cytology and col-
poscopy, especially for ASCUS, LIEBG, and LIEAG diagno-
ses. Despite the proportions, no statistically significant differ-
ences were found between the diagnostic tests performed by 
cytology and colposcopy. This could be due to several factors, 
such as the sample size or the professional's experience in tak-
ing the samples. 

Concerning diagnostic tests, although there is no exact 
threshold, in general, a sensitivity greater than 90% is consid-
ered high. However, this value can vary considerably depend-
ing on the test and the disease. For cervical cancer staging 
tests, the sensitivity of cytology varies but is generally consid-
ered moderate. It can detect precancerous lesions and some 
early invasive cancers. It has the limitation of not detecting all 
cancers, especially fast-growing ones, and it can generate false 
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negatives. Colposcopy is a visual examination of the cervix 
that identifies suspicious areas. A biopsy is the removal of a 
tissue sample for microscopic analysis. Both methods have 
high sensitivity for detecting precancerous lesions and inva-
sive cancer but require a previous colposcopy. 

Among the factors that affect sensitivity are screening in-
tervals, which are avoided by performing regular screening 
tests to increase the likelihood of detecting lesions at an early 
stage. The sensitivity of a test can vary depending on the pop-
ulation to which it is applied, such as women with risk factors. 
The experience of the health care professional who takes the 
samples or interprets the results also influences the sensitivity, 
so the combination of different tests, such as cytology and the 
HPV test, together with an adequate interpretation of the re-
sults, is essential. to improve early detection of cervical cancer. 

 New diagnostic studies in Latin America present a sensi-
tivity similar to that of the present study, with self-sampling 
samples [6]. 

 This study has limitations, such as the number of patients 
and possible differences between samples taken by different 
professionals. Additionally, it was a retrospective study. Other 
prospective studies should resolve these weaknesses. 

Conclusions 
The sensitivity of diagnostic tests for cervical cancer varies 
and depends on several factors. Combining different tests, 
such as cytology and colposcopy, and adequately interpreting 
the results is essential to improving the early detection of cer-
vical cancer. 
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