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Abstract 
Objective: This study aimed to evaluate the effect of random biopsy and endo-cervical curettage (ECC), 

alone and together, in the diagnosis of high-grade cervical lesions in women with normal colposcopy. 
Materials and methods: This cross-sectional study was conducted on 356 women who underwent 

colposcopy examination in the gynecology-oncology clinic of Roointan-Arash Women’s Hospital, affiliated 
with Tehran University of Medical Sciences. All eligible women underwent colposcopy. In colposcopy 

examination, up to four biopsy samples were randomly taken for each quartile of the cervix and ECC was 
performed. Finally, the rate of intraepithelial neoplasia (CIN) and the relation between random biopsy 

and ECC and CIN diagnosis was determined. 
Results: In total, 27 (7.6%) low-grade squamous intraepithelial lesions (LSIL) and 19 (5.3%) high-grade 

squamous intraepithelial lesions (HSIL) were detected in cases that underwent random biopsy. There 
was a significant association between the abnormal random biopsy results and having multiple sexual 

partners (p=0.001), cigarette (p=0.041), and hookah (p=0.033) smoking. Furthermore, 31 (8.7%) LSIL 
and 42 (11.8%) HSIL were reported in women who underwent ECC. There was a significant relation 

between the abnormal results of ECC and hookah consumption (p=0.008) and human papillomavirus 
(HPV) infection (p=0.011). The concordance (p=0.001) between random biopsy and ECC result was 

71.2% and only in 28.8% of the cases one of the methods was normal and the other was abnormal. 
Conclusion: The present study showed that the simultaneous use of ECC and random biopsy in women 

with normal colposcopy increases the detection rate of precancerous lesions by up to 28.8%. 
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1Introduction 
Cervical cancer is the fourth most common cancer of 

women in the world and the second in low- and 
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middle-income countries (1). The diagnosis of  

high-grade cervical intraepithelial neoplasia (CIN)  

is undeniably considered a precursor to malignant 

cervical cancer (2). Colposcopy examination is used 

as a complementary evaluation for abnormal cervical 

co-tests (3). 
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Colposcopy examination has special visual features 

in terms of contour, color and vascular pattern that can 

be detected premalignant and malignant cervical 

lesions. Common indications for colposcopy are 

abnormal assessment of the cervix, vagina or vulva, 

evaluation after abnormal test of cervical neoplasia, 

follow-up treatment of cervical neoplasia and to detect 

any other lesions in the surrounding areas, as well as 

monitoring after treatment (4, 5).  

Contraindications to the use of colposcopy are 

limited, the most important of which are cervicitis, 

anticoagulant or bleeding diatheses, pregnancy, and 

immune system suppression. ASCCP recommends 

targeted biopsies of all white areas and taking at least 

two to four samples (6).  

Some studies have shown that colposcopic biopsy 

can detect 30 to 50% of the most common high-grade 

cervical precancers but in some studies, it has been 

reported that colposcopy-derived biopsies do not 

detect high-grade CIN2 in 26 to 57% of cases (7, 8).  

Although the performance and diagnostic criteria of 

colposcopy have been standardized, it seems that the 

location and number of samplings in colposcopy are 

less standardized.7 To improve the accuracy of the 

general colposcopy-biopsy examination of the cervix, 

it has been suggested to take multiple and targeted 

biopsies of the lesion and perform ECC (9-11). 

Hence, this study aimed to evaluate the effect of 

random biopsy and ECC, alone and together, in the 

diagnosis of high-grade cervical lesions in women 

with normal colposcopy. 

Materials and methods 

This cross-sectional study was conducted on 356 with 

normal colposcopy who underwent colposcopy 

examination in the gynecology-oncology clinic of 

Roointan-Arash Women’s Hospital, affiliated with 

Tehran University of Medical Sciences, between 

March 2021 and March 2023. 

The women with abnormal cervical screening tests 

(cytology and/or HPV testing), or suspected cervical 

cancer symptoms such as post-coital bleeding, 

intermenstrual bleeding or spotting, and vaginal 

discharge changing were enrolled in the study.  

Exclusion criteria was a positive history of 

cervical cancer, chemotherapy and radiotherapy to 

the cervix, abnormal colposcopy examination, as well 

as pregnancy. 

All eligible women, after obtaining informed 

consent to participate in the study, underwent 

colposcopy by an 18-year experience gynecology 

oncology fellowship. In colposcopy examination, for 

all participants, up to four biopsy samples were 

randomly taken for each quartile of the cervix and in 

case of unsatisfactory colposcopy, ECC was also 

performed. Pathology evaluation of all samples was 

done in our hospital laboratory.  

Finally, the rate of CIN detection according to the 

random biopsy and ECC results and the relation 

between random biopsy and ECC results were 

determined as the study outcomes. 

According to the rate of CIN2 (16.3%) diagnosed 

by random sampling method reported in Qing Chen 

et al study (12) and using the formula for determining 

the sample size in cross-sectional studies, the sample 

size was calculated at 328. The convenience sampling 

method was applied for case collection.  

Demographic information including age, BMI, 

smoking habit, first menstruation and first sex age, 

menstrual pattern, menopause status, history of 

sexually transmitted diseases, having multiple sexual 

partners, pregnancy prevention method, gravidity, 

HPV test, and cytology results were collected. 

Descriptive statistics including mean, standard 

deviation and relative frequency were used to 

describe the data. For data analysis, the Chi-square 

test and independent sample T-test were used. All 

analyzes were performed using SPSS version 24 

software at a significant level of p < 0.05.  

Ethical approval of the study was obtained  

from the Institutional Review Board of Tehran 

University of Medical Sciences 

(IR.TUMS.MEDICINE.REC.1400.762) based on the 

Declaration of Helsinki. All participants signed 

written consent before entering the study. 

Results 

Totally 356 women enrolled the study (Figure 1). The 

mean age of them was 38.9 ± 9.2 years, their mean BMI 

was 26.2 ± 2.4 kg/m2. About 85% of them were married 

and the average number of their pregnancies was  

2.20 ± 1.39. Random biopsy was done for all of them 

while ECC sample taking was done in 278 women. 

Normal random biopsy was detected in 310 ones 

(87.1%) and normal ECC in 205 (73.7%). Demographic 

and clinical data of the women is shown in Table 1. 

In total, 27 (7.6%) low-grade squamous 

intraepithelial lesion (LSIL) and 19 (5.3%) high grade 

squamous intraepithelial lesion (HSIL) were detected 

in cases with abnormal random biopsy. 
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Figure 1: The Consort chart of the study 
ECC: Endo-cervical curettage, LSI: Low-grade squamous intraepithelial lesion, HSI: How-grade 

squamous intraepithelial lesion 

 

Table 1: Demographic and clinical data of 

women with normal colposcopy 

Variables (N = 356) Value 

Age (years) 38.9 ± 9.2 

First menstruation age (years) 12.5 ± 0.9 

First sex age (years) 20.2 ± 4.8 

Regular menstrual Pattern 339 (95.2) 

Menopause  45 (12.6) 

History of sexually  transmitted diseases 71 (19.9) 

Having multiple sexual partners  40 (11.2) 

Pregnancy prevention method   

None 256 (71.9) 

OCP 21 (5.9) 

Withdrawal 1 (0.3) 

IUD 16 (4.5) 

Condom 62 (17.4) 

Pap smear result  

Normal 313 (87.9) 

LSIL 2 (0.6) 

HSIL 5 (1.4) 

ASCUS 36 (10.1) 

Positive HPV test  161 (45.2) 
OCP: Oral contraceptive pills, IUD: Intrauterine device, LSIL: 

Low-grade squamous intraepithelial lesion, HSIL: High-grade 

squamous intraepithelial lesion, ASCUS: Atypical squamous 
cells of undetermined significance, HPV: Human 

papillomavirus, P value is significant at p< 0.05. 

 

There was a significant association between the 

abnormal random biopsy results and having multiple 

sexual partners, hookah, and cigarette smoking 

(Table 2). 

Furthermore, in women who underwent ECC,  

31 (8.7%) LSIL and 42 (11.8%) HSIL were reported. 

There was a significant relation between the 

abnormal results of ECC and hookah consumption 

and positive HPV test (Table 3). 

The concordance between random biopsy and 

ECC result was evaluated. The results showed that 

71.2% of the test results were the same in the two 

methods and only in 28.8% of the cases one of the 

methods was normal and the other was abnormal, 

which shows that the simultaneous use of the above 

two methods can be related significantly (p=0.001) 

with increasing the detection of CIN lesions. 

Discussion 

The results of the present study showed that the 

simultaneous use of biopsy and ECC in women with 

normal colposcopy increases the possibility of 

precancerous cervical lesion detection rate up to 

28.8% of cases. It was also found that the diagnosis 

of cervical lesions by random biopsy method has a 

significant relation with multiple sexual partners, 

hookah, and cigarette smoking, and the diagnosis of 

these lesions with the help of ECC has a significant 

relationship with having high-risk HPV infection and 

hookah consumption. 
 

Assessed for eligibility = 469 

Enrollment = 356 

Excluded (n =113): 
Abnormal colposcopy 

examination (n=95) 

Cervical cancer (n = 5) 
Pregnancy (n=2) 

Declined to participate (n = 11) 

Underwent random biopsy = 356 Underwent ECC = 278 

Normal pathology in random biopsy = 310 Normal ECC = 205 

LSIL = 27 (11 cases had 

normal ECC) 

LSIL = 31 (29 cases had Normal 

pathology in random biopsy) 

HSIL = 19 (10 cases 

had normal ECC) 
HSIL= 42 (30 cases had Normal 

pathology in random biopsy) 
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Table 2: Demographic and clinical data of women with normal colposcopy 

Variables Random biopsy results P value 

Normal (N = 310) Abnormal (N = 46) 

Age (years) 39.3±9.4 36.6±6.9 0.109 

First sex age (years) 20.2±5.1 20.6±3.4 0.314 

Cigarette smoking history 27 (8.7) 9 (19.5) 0.041 

Hookah smoking history 48 (15.4) 22 (47.8) 0.033 

Gravidity < 2 times 223 (71.9) 37 (80.4)  0.100 

Having multiple sexual partners 26 (8.3) 14 (30.4) 0.001 

Pap smear result#   0.081 

Normal 271 (87.4) 42 (91.3) 

LSIL 2 (0.6) 0 (0) 

HSIL 4 (1.2) 1 (2.1) 

Positive HPV test 127 (40.6) 34 (79.1) 0.063 
#Missing data was in 36 cases, LSIL: Low-grade squamous intraepithelial lesion, HSIL: High-grade 

squamous intraepithelial lesion, HPV: Human papillomavirus, P value is significant at p< 0.05. 

 

These findings are in complete agreement with the 

results of Pretorius and Goksedef's studies, but it is 

contradictory to the study of Liu, the most important 

possible reasons for this dissimilarity can be the 

difference in the time of performing ECC and the 

difference in the experience of gynecologists 

performing ECC (11, 13, 14). 

ECC allows sampling of the endocervical canal, 

and approximately 5 to 15% of patients with high-

grade CIN are diagnosed based on ECC sampling 

alone (15). Some data have shown that ECC increases 

the sensitivity of the examination, especially in older 

patients, ECC may even detect nonadjacent lesions 

that are representative of glandular neoplasia (11, 16). 

However, not all women benefit from the ECC 

method in the same way and the debate about its 

effectiveness is still high (18). Colposcopists usually 

perform ECC according to the personal experience, 

rather than scientific evidence, which is likely to 

result in higher adverse events for patients (16, 17). 

In HU et al.'s study, 3217 women with a positive 

screening test and a negative colposcopy, who 

received 4-quartile random sampling, was analyzed 

from 17 population-based cervical cancer screening 

studies conducted in China from 1999 to 2008. The 

results showed that if random sampling was done 

without ECC, 9.3% of CIN2+ and 18.5% of CIN3+ 

would not be diagnosed, and it is necessary to 

perform ECC along with random biopsy. This finding 

is completely consistent with the results of the 

present study, which found the use of two methods of 

random biopsy and ECC to be more effective at the 

same time for the diagnosis of cervical pre-cancerous 

lesions (18). 

 

Table 3: Investigating the correlation of endo-cervical curettage results 

according to demographic and clinical variables 

Variables Endo-cervical curettage results P value 

Normal (N = 205) Abnormal (N = 73) 

Mean women age (years) 38.1±8.8 40.1±10.7 0.211 

Mean age of first sex (years) 20.7±4.9 19.4±4.1 0.288 

Cigarette smoking history 20 (9.7) 9 (12.3) 0.117 

Hookah smoking history 32 (15.6) 24 (32.8) 0.008 

Gravidity less than 2 times 143 (69.7) 49 (67.1) 0.100 

Having multiple sexual partners 24 (11.7) 10 (13.6) 0.612 

Pap smear result#   0.121 

Normal 187 (91.2) 65 (89) 

LSIL 0 (0.0) 2 (2.7) 

HSIL 2 (0.9) 2 (2.7) 

Positive HPV test 87 (42.4) 39 (53.4) 0.011 
#Missing data was in 20 cases, LSIL: Low-grade squamous intraepithelial lesion, HSIL: High-grade 
squamous intraepithelial lesion, HPV: Human papillomavirus, P value is significant at p< 0.05. 
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The study of Pretorius et al., showed that the 

diagnosis of CIN2+ in colposcopic biopsy is about 

57.1%, in random biopsy about 37.4%, and in ECC 

about 5.5% (19). Cagle et al. study showed that the 

use of expanded diagnostic criteria compared to the 

routine diagnostic exams increased the CIN and 

cancer detection from 3.2% to 4.2% (20). 

Jach et al. investigated the usefulness of random 

cervical biopsy and ECC in a low-risk population 

with the aim of determining the increase in the 

detection efficiency of CIN3 or cancer through 

random cervical biopsy in four quadrants without 

visible lesions and comparing it with ECC. The 

results showed that random sampling in the cervical 

quadrant without visible lesions along with ECC will 

increase the detection of CIN3 in women with  

low-risk colposcopy (21). 

In Yilmaza et al.'s study, 296 patients underwent 

colposcopic biopsy and ECC simultaneously. In  

125 patients, premalignant/malignant lesions of the 

cervix were diagnosed by random biopsy, and in the 

rest 42 patients, by ECC. This study showed that 

simultaneous ECC with random biopsy can increase 

the accuracy of colposcopy (22). 

All the above three studies show the importance 

and necessity of performing ECC with random biopsy 

in order to increase the accuracy in the diagnosis of 

precancerous lesions of cervical masses, which has 

been done in different communities, which is 

consistent with the results of the present study (20-22).  

In the study of Zhao et al., (23) which was 

conducted with the aim of evaluating the effect of 

random biopsy in the diagnosis of squamous 

intraepithelial lesions or high-grade carcinoma of the 

cervix (HSIL+), it was determined that random 

biopsy was not effective in women with positive 

colposcopy and should be performed in women  

with cytologically positive HSIL. However, it should 

be performed in those with cytological LSIL or  

HGSL+, HPV-positive, and normal colposcopy. In 

Wentzensen et al.'s study, it was stated that random 

sampling in 4 quadrants of the cervix is only 

recommended for HPV positive women with HSIL 

cytology (24). These studies differ from our study in 

terms of their objectives and implementation method, 

and therefore cannot be fully compared. 

The results of some studies have shown that 

negative random biopsies with positive ECC have a 

clear added value and can identify a significant number 

of women with positive and negative colposcopy results 

with curable cervical dysplasia (25, 26). 

Huh et al. showed that age, cytology type,  

lesion size, HPV type and viral load of HPV are 

possible indicators of the severity of the lesion 

detected using random biopsy and the diagnosis of 

CIN 2+, especially high cytology abnormalities; 

which it can be raised by further random sampling. 

This finding is somewhat consistent with the results 

of the present study, especially regarding the type of 

HPV and its severity (27). 

Jespersen et al. also reported that in colposcopy-

negative cases, performing a random biopsy will  

be associated with an increase in the diagnosis of 

CIN2+ (28).  

Considering that the detection of cervical cancer is 

very important and the sensitivity of colposcopy is 

low; future studies seem necessary to evaluate 

methods to increase the sensitivity and accuracy of 

cervical cancer screening. 

One of the most important strengths of this study 

is the combination of two common methods of 

diagnosing cervical lesions and the overlap of their 

weak points in diagnosing cervical lesions.  

One of the most important limitations of this 

research is absence of HPV results in a large 

percentage of the patients, since in our country 

women, the colposcopic evaluation is less expensive 

and more accessible rather than HPV test (29). The 

other limitations were lack of full cooperation of 

some patients, and unicentric study hospital. In 

addition, it is necessary to carry out extensive studies 

in different parts of the world with different 

physiological, social and genetic characteristics for 

the long-term follow-up of the effect of this method 

in tracking the occurrence and progress of CIN. 

Conclusion 

The results of the present study showed that the 

simultaneous use of ECC and random biopsy in 

women with normal colposcopy increases the 

detection rate of precancerous lesions. Therefore, in 

cases of negative colposcopy, it is recommended to 

use both random biopsy and ECC.  
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