
Introduction 

Cervical cancer is the fourth most common cancer among

women worldwide. In 2012, 528,000 new cases of cervical

cancer and 266,000 deaths were estimated [1]. In Brazil,

15,590 new cases (15.33/100,000) have been estimated for

2014, and 5,160 deaths were recorded in 2011 [2]. It re-

mains a major public health problem. New methods of pre-

vention should become available and accessible for women

of all countries through well-organized programs [3].

The Papanicolaou (Pap) test remains the most used diag-

nostic and screening method. However, this test has limi-

tations, particularly in terms of sensitivity, which varies

among laboratories, from 30% to 87%, requiring its repe-

tition at regular intervals [4]. In recent decades, the impor-

tance of the human papillomavirus (HPV) in the

development of cervical cancer and precursor lesions has

led to the development of new techniques for detecting

HPV [5, 6]. More recently, the test for detecting HPV

E6/E7 mRNA has been shown to be valid because whereas

the HPV DNA tests only identify the viral presence, the

mRNA test monitors the oncogenic activity. Detection of

active HPV transcription increases the prognostic value of

the test, which appears to be more appropriate for risk as-

sessment than the DNA tests are [7-10].

Despite these advances, the definitive diagnosis of pre-

cancerous lesions and cervical cancer should be performed

through guided incisional biopsy [11, 12]; however, histo-

pathological confirmation through cervical conization is

necessary [13, 14]. Even if neoplasias are confirmed by a

diagnostic incisional biopsy, sometimes the lesion removed

by surgical procedure often presents negative histopatho-

logical results, [15], and few studies have addressed the re-

sults of negative conizations [16].

In 1966, Richart suggested that the biopsy procedure

could completely eradicate cervical intraepithelial neopla-

sia (CIN), either directly by complete removal or indirectly

by altering the balance between the host and the neoplasia,

leading to regression of the residual areas, thus making the

biopsy both a diagnostic and therapeutic tool [17, 18]. In

another study evaluating the evolution of low-grade squa-

mous intraepithelial lesions (LSIL), it was observed that

the lesions submitted to biopsy exhibited a higher percent-
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age of regression compared with the lesions examined only

by cytology [19].

The present study aimed to evaluate changes in the cytol-

ogy, histology, and HPV mRNA expression results after

biopsy in a group of women referred with Pap test results

compatible with high-grade squamous intraepithelial lesions

(HSIL) or atypical squamous cells cannot exclude high-grade

squamous intraepithelial lesions (ASC-H). 

Materials and Methods 

A cohort study was conducted from July 2010 to November

2013 assessing the changes in cytology, histology, and HPV

mRNA after a colposcopy-guided cervical biopsy in women

treated at the hospital of the Federal University of Pernambuco

(Universidade Federal de Pernambuco - UFPE), Brazil.

One hundred forty-three (143) women were enrolled in the

study, 143 with HSIL. Those who agreed to participate signed an

informed consent form, and a standardized questionnaire was used

to obtain information on the demographic characteristics of these

women. At the first appointment, a gynecological examination

was performed to collect cervicovaginal samples for Pap testing

and for the detection of HPV mRNA. One hundred twenty-four

patients underwent colposcopy-guided biopsy. After three to four

months, samples were collected from 81 patients with indication

for conization. Before this procedure, samples were collected for

Pap and HPV E6/E7 mRNA testing. Then, the results before and

after the biopsy were evaluated.

The amplification and detection of E6/E7 mRNA were per-

formed by a polymerase chain reaction (PCR) in cervicovaginal

material preserved and placed in a microfuge tube containing 1.5-

ml buffered methanol and stored at -20°C until examination for

the qualitative determination of E6/E7 mRNA of HPV types 16,

18, 31, 33, and 45. All reactions were processed with an internal

control that detects the human gene U1A mRNA to ensure the in-

tegrity of the RNA and of the reagents. The manufacturer's pro-

tocol was strictly followed.

The questionnaires were entered into a software (double entry),

comparing the database through the validate function. The Mc-

Nemar chi-square test was used to compare categorical variables.

Agreement between the test results was assessed using Cohen’s

kappa, as described by Fleiss [20]. The study was approved by

the Research Ethics Committee of the UFPE.

Results

The characteristics of the 81 women submitted to biopsy

and conization were as follows: 62 (76.4%) were between

21 and 40 years of age, and none was under 21 years of

age; 53 (65.4%) have a sexual partner, 59 (72.8%) had

never smoked, and 80 (98.77) did not use drugs; 35 (43.2%)

had four or more pregnancies; 41 (50.5%) had their sexual

debut at 16 years of age or older; 51 (62.9%) had three or

less sexual partners; 53 (61.4%) did not use contraception

method; eight (9.88%) referred regular use of condoms, and

52 patients (64.2%) had undergone five or more Pap tests

(Table 1).

The initial biopsy was negative for CIN2/3 in 14 (12.3%)

patients; however, all patients were submitted to coniza-

tion. Among those women with biopsy showing CIN2/3 (66

[81.5%]), 7.41% showed CIN1 and 14.81% were negative

in the conization, while the cytology collected before these

negative conizations also was negative (p = 0.069). When

evaluating the agreement between the incisional biopsy and

the conization by the kappa coefficient, a value of 0.2052

was obtained, which was considered reasonable (95% CI:

0.20-0.39) (Table 2). Hence, the biopsy, compared with the

conization, showed 84.12% sensitivity for the high-grade,

27.77% specificity, 80.30% positive predictive value

(PPV), and 33.33% negative predictive value (NPV) for

CIN2/3. 

Assessing only the cytological results before and after

the biopsy, there were 11 cases (20.75%) that became neg-

ative three to four months after the biopsy and two cases

(33.33%) that were negative and became positive for HSIL.

In the LSIL cases before biopsy, two (40%) became HSIL.

On the other hand, three (5.66%) with diagnostic before

biopsy of HSIL became LSIL with the following cytology.

The level of agreement between the pre- and post-biopsy

cytology, as determined by the kappa coefficient, was con-

sidered fair (0.2830) (Table 3).

Table 1. — Sociodemographic characteristics of women
with diagnosis of HSIL and submitted to biopsy and coniza-
tion.
Sociodemographic aspects N %

Age (years) 21-30 28 34.57

31-40 34 41.98

41-50 10 12.35

> 50 9 11.11

Marital status Single 28 34.57

Has a partner 53 65.43

Smoking habit Never 59 72.84

Smoker 15 18.52

Former smoker 7 8.64

Drug use Never 80 98.77

User 1 1.23

Pregnancies 0 5 6.17

1 11 13.58

2-4 30 37.04

≥ 4 35 43.21

Sexual debut < 16 years old 40 49.38

≥ 16 years old 41 50.52

Partners 1 10 12.35

2-3 41 50.62

4-9 22 27.16

≥ 10 8 9.88

Contraception None 53 65.43

Hormonal 23 28.40

Condom 5 6.17

Condom use Never 20 24.69

Sometimes 25 30.86

Always 8 9.88

Have used 28 34.57

Number of Pap tests < 5 29 35.8

≥ 5 52 64.2

Total 81 100.00 
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The E6/E7 test performed before and after biopsy

showed the best level of agreement by the kappa coefficient

(0.7491). The percentage of negative results was higher

after than before the biopsy, 25.35% and 16.90, respec-

tively. The tests that were negative before the biopsy were

also negative after, while among the tests that were posi-

tive before the biopsy, 10.17% became negative after

biopsy (Table 4).

Discussion

The possibility of using any test that could predict nega-

tive results on conization is really attractive. Specifically

in this study, the assessment of the biopsy and cytology, as

well as the results of the E6/E7 mRNA test performed be-

fore the biopsy and repeated three to four months after the

biopsy revealed that E6/E7 test showed a strong agreement,

while the other two tests showed a weaker agreement.  

Cones with diagnosis of CIN2/3 that had biopsy diag-

nosing negative or CIN 1 had cytology performed just be-

fore negative. Previous studies have shown that a negative

biopsy or one with CIN1 and the conization exhibiting

CIN2/3 may occur because the conization can detect le-

sions in the cervical canal, which are detectable by cytology

but not by incisional biopsy. Such a result can also be ob-

tained if the biopsy is not performed on the area with higher

atypia or even in cases of small lesions that are missed by

the biopsy but detected in the conization [22, 23]. There-

fore, in cases of cytology with HSIL in which colposcopic

lesions are not detectable or with a negative or CIN1

biopsy, conization should be indicated, except in special

situations, adolescent, and pregnant women [24].

In some cases, the initial cytological examination per-

formed at the same time as the directed biopsy showed neg-

ative results or LSIL, while a second cytological examination

performed at the day of conization exhibited HSIL. Pap

smear performed on the day of the biopsy were false-nega-

tive, which can occur depending on the conditions and tech-

niques used for collection of the material [25].

Most of the conization results confirmed the high-grade

lesions diagnosed by biopsy, in agreement with previous

Table 4. — Evaluation of the diagnostic agreement index
between the E6/E7 tests performed before and after biopsy.
Test E6/E7 on the same Test E6/E7 3/4 months after the biopsy

day of the biopsy Negative Positive Total

N (%) N (%) N (%)

Negative 12 (100) 0 12 (100)

Positive 6 (10.17) 53 (89.83) 59 (100)

Pearson chi

2

(1) = 42.5198, Pr = 0.0.

Expected

Agreement Agreement Kappa Std. Err. Z Prob > Z

91.55% 66.32% 0.7491 0.1149 6.52 0.0000

*Kappa coefficient = 0.7491 (0.60−0.79) = substantial agreement.

**Kappa coefficient of ≥ 0.20 = minimal correlation between the E6E7 tests be-

fore and after biopsy.

Values of kappa interpretation [21]

< 0 No agreement

0−0.19 Poor agreement

0.20−0.39 Fair agreement

0.40−0.59 Moderate agreement

0.60−0.79 Substantial agreement

0.80−1.00 Almost perfect agreement

Table 2. — Evaluation of the diagnostic agreement index
between the initial biopsy and the histology result of coniza-
tion.
Directed Biopsy Conization

Negative CIN 1 CIN 2/3 p
N (%) N (%) N (%)

Negative 1 (20) 0 4 (80) 0.069

CIN 1 1 (10) 3 (30) 6 (60)

CIN 2/3 10 (15.5) 3 (4.55) 53 (80.3)

Pearson chi

2

(4) = 8.7068, Pr = 0.069.

Expected

Agreement Agreement Kappa Std. Err. Z Prob > Z

70.37% 65.20% 0.1485 0.0809 1.84 0.0332

*Kappa coefficient = 0.2052 (0.20−0.39) = fair agreement.

**Kappa coefficient of ≥ 0.20 = minimal correlation between the incisional

biopsy and CAF.

Values of Kappa Interpretation [21]

< 0 No agreement

0−0.19 Poor agreement

0.20−0.39 Fair agreement

0.40−0.59 Moderate agreement

0.60−0.79 Substantial agreement

0.80−1.00 Almost perfect agreement

Table 3. — Evaluation of the diagnostic agreement index
between the cytology at the time of biopsy and three to four
months after biopsy.
Cytology on the same Cytology 3/4 months after the biopsy

day of the biopsy Negative LSIL HSIL p
N (%) N (%) N (%)

Negative 4 (66.67) 0 2 (33.33) 0.008

LSIL 1 (20) 2 (40) 2 (40)

HSIL 11 (20.75) 3 (5.66) 39 (73.58)

Pearson chi

2

(4) =13.9087, Pr = 0.008.

Expected

Agreement Agreement Kappa Std. Err. Z Prob > Z

70.31% 58.59% 0.2830 0.0884 3.20 0.0007

*Kappa coefficient = 0.2830 (0.20−0.39) = fair agreement.

**Kappa coefficient of ≥ 0.20 = minimal correlation between cytology before

and after the biopsy.

Values of kappa interpretation [21]

< 0 No agreement

0−0.19 Poor agreement

0.20−0.39 Fair agreement

0.40−0.59 Moderate agreement

0.60−0.79 Substantial agreement

0.80−1.00 Almost perfect agreement
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studies [26], and there was a higher agreement between the

CIN2/3 of the biopsy and of the conization, compared with

the CIN1, as previously shown [27].

Others studies observed failure to confirm the biopsy result

by conization in approximately 15% of cases [26, 28], sim-

ilar to the percentage found in the present study. According

to Ostör, even high-grade atypia can regress. The author ob-

served that the lesions regressed in even greater percentage

than in the present study; however, in the other studies, the

follow-up period was always longer than one year [29].

Considering that the biopsy and/or cytology revealed HSIL

(CIN2/3) followed by a negative conization has several pos-

sible explanations, such as an incorrect diagnosis by biopsy,

neoplasia regression after biopsy, removal of the lesion by

the biopsy, insufficient cone sampling, small neoplastic foci

removed at conization but not shown in the histological sec-

tions, presence of histopathological characteristics, failure to

remove the neoplasia and technical difficulties related to the

conization [26, 28, 30], and a change in the balance between

the host and the neoplasia, with regression of residual areas

of CIN [17, 18]. In a review following-up cases of low-grade

lesions, the group monitored by biopsy displayed a higher

percentage of lesion regression compared with the group

monitored only using cytology [19].

Similar to the results obtained by histopathology, in the

Pap test, a lower percentage of positive results and higher

percentages of negative results were observed after the

biopsy. However, half of the negative cytological samples

collected at the time of conization were false-negative

which might have the same explanations as those for the

false-negative cytology at the time of biopsy [25].

The HPV E6/E7 mRNA test has been considered a marker

of disease progression [7]. Women who had negative results

before the biopsy maintained the same results afterward,

while there were cases of positive results in the sample col-

lected before the biopsy that became negative afterward.

Therefore, a higher percentage of negative results were ob-

served after the biopsy. Because E6/E7 mRNA is a marker

and detects viral activity of HPV [31], the results obtained in-

dicate the lesion severity [8]; however, the E6/E7 test only

detects HPV types 16, 18,   31, 33, and 45, which are respon-

sible for 86% of high-grade atypia and cervical cancer [32].

Positive cytological and/or histopathological results with a

negative E6/E7 test results may be attributed to other HPV

types. [8].

Despite the possibility of false-positive biopsy results or

false-negative conization results, the present study found a

higher percentage of negative results after biopsy in the his-

tological examination and in two additional tests, thereby

allowing attribution of these negative results to the biopsy,

as suggested previously and in the present study[29]. Kraus

et al. suggested that these negative conizations may even-

tually be reduced through the introduction of HPV tests for

preoperative evaluation [33].

Multicenter and/or population-based studies or investi-

gations with a larger number of subjects may confirm the

effect of incisional biopsy on the regression of HPV-in-

duced lesions, and further studies may find a diagnostic

method that can prevent surgery in cervices negative for

CIN. 
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