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conization specimens from
patients with colposcopic
biopsy-confirmed high-grade
cervical intraepithelial neoplasia:
Retrospective study of
1695 cases

Yulin Guo1,2†, Ying Wang1,2†, Qiuzi Peng1,2, Lu Li1,2, Miao Zou1,2,
Chaonan Wang1,2, Xufeng Wu1,2* and Quanfu Ma1,2*

1Department of Gynecologic Oncology, Maternal and Child Health Hospital of Hubei Province,
Wuhan, China, 2Hubei Clinical Medical Research Center for Gynecologic Malignancy, Wuhan, China
Few studies have investigated the absence of high-grade cervical intraepithelial

neoplasia (CIN) in excised specimens, and sample sizes of these studies were limited.

This study retrospectively analyzed clinical characteristics of 1695 patients with CIN

2/3 to determine the incidence rate and relative factors of CIN 1 or less in conization

specimens from patients with colposcopic biopsy-confirmed CIN 2/3. The study

groupcomprised 430 cases of CIN 1 or less in conization specimens, and the control

group comprised 1142 cases with high-grade CIN lesions in conization specimens.

Univariate and multivariate logistic regression models were established to evaluate

relative factors. The 1–9 years follow-up data were analyzed to determine the

persistence/recurrence rate. Multivariate logistic regression showed that patients

aged 18–24 years (OR (95% CI) = 2.224 (1.014, 4.877)); with a negative hrHPV test

result (OR (95% CI) = 3.210 (1.627, 6.331)); a cytology test result of normal (OR (95%

CI) = 5.184 (3.138, 8.563)), ASC-US (OR (95% CI) = 3.420 (2.102, 5.564)), LSIL (OR

(95% CI) = 2.588 (1.475, 4.541)), or ASC-H (OR (95% CI) = 2.434 (1.306, 4.539)); an
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indication of CIN 2 on biopsy (OR (95% CI) = 2.290 (1.694, 3.096)), and no glandular

involvement (OR (95%CI) = 1.616 (1.205, 2.169)) weremore likely to have an absence

of high-grade dysplasia in conization specimens. There was no difference in the

persistence/recurrence rate between the two groups (x2 = 1.55, P = 0.46). An age of

18–24 years, a negative hrHPV test result, a non-HSIL cytology test result, an

indication of CIN 2 on biopsy, and no glandular involvement were relative factors

for an absence of high-grade dysplasia in conization specimens. For patients with

relative factors, especially youngwomen, informed follow-up should be considered.
KEYWORDS

conization, absence of high-grade cervical intraepithelial neoplasia, relative factors,
follow up, persistence and recurrence rate
Introduction

High-grade cervical intraepithelial neoplasia (CIN), a lesion

caused by infection with high-risk human papillomavirus

(hrHPV) and a precursor of uterine cervix carcinoma, is a

common health problem among women (1, 2). It is known

that the early detection and treatment of high-grade CIN

prevents the development of cervical cancer (3, 4). Conization

using the loop electrosurgical excision procedure (LEEP) and

cold knife conization (CKC) have been accepted as the main

techniques for the treatment of high-grade CIN (5, 6). Although

conization is a safe and widespread technique, several studies

have highlighted its potential complications, including bleeding,

infection, incompetent cervix, and cervical stenosis. These

complications may result in an increased risk of future

problems with pregnancy (7, 8). Moreover, we have

encountered excised specimens from patients with high-grade

CIN confirmed by colposcopic biopsy that revealed only a grade

of CIN 1 or less. This situation not only raises concerns

regarding possible misdiagnosis or overtreatment but also

creates uncertainty with regard to the appropriate steps to take

during follow-up (9–11).

Few studies have investigated the absence of high-grade

CIN in excised specimens, and the sample sizes of these studies

were limited. Moreover, there were some inconsistencies in the

conclusions of these studies (12–14), and the clinical

significance of this phenomenon has not been determined.

This study retrospectively analyzed the clinical characteristics

of 1695 patients diagnosed with CIN 2/3 in the Hubei Maternal

and Child Health Hospital and Hubei Clinical Medical

Research Center for Gynecologic Malignancy in the past 9

years. This study aimed to determine the rate of occurrence of

CIN 1 or less in conization specimens from patients with

colposcopic biopsy-confirmed CIN 2/3 and to investigate the

relative factors. In addition, results obtained at follow-up after
02
1–9 years were also analyzed to examine the rates of persistence

and recurrence.
Materials and methods

Study subjects

A total of 1839 conizations for colposcopic biopsy-confirmed

CIN 2/3 were performed in the Hubei Maternal and Child Health

Hospital and Hubei Clinical Medical Research Center for

Gynecologic Malignancy from January 2010 to December 2019.

Patients with prior excision procedures, cervical lesions, or

missing key variables were excluded. Cases were diagnosed by

cytology and/or hrHPV testing, colposcopy, and biopsy in a

three-step diagnostic procedure. The indications for colposcopy-

guided biopsy were mainly abnormal cervical cytology, a positive

result of hrHPV, a suspicious medical history, or findings on

gynecological examination such as postcoital bleeding or an

irregular cervical contour.

According to the inclusion and exclusion criteria, 1695

patients were selected for this study. After conization,

pathological findings suggested 112 cases of invasive cervical

cancer, 11 cases of adenocarcinoma in situ (AIS), 1142 cases of

CIN 2/3, and 430 cases of CIN 1 or chronic cervicitis. The 112

cases of invasive cervical cancer and 11 cases of AIS were

excluded. The 1142 cases of CIN 2/3 were defined as the

control group, and the 430 cases of CIN 1 or chronic cervicitis

were defined as the study group.
HrHPV and cytology testing

hrHPV testing in our center was performed using the

Cervista™ hrHPV test (Hologic Inc., Madison, WI, USA) and
frontiersin.org
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the Digene Hybrid Capture 2 test (Qiagen, Gaithersburg, MD,

USA). The Cervista™ hrHPV test is an in vitro diagnostic test

for the detection of DNA from 14 types of hrHPV (16, 18, 31, 33,

35, 39, 45, 51, 52, 56, 58, 59, 66, and 68). The results were divided

into the A9, A7, and A5/6 groups. The Digene Hybrid Capture 2

test detects 13 oncogenic genotypes (16, 18, 31, 33, 35, 39, 45, 51,

52, 56, 58, 59, and 68). The results were classified as positive at a

relative light unit (RLU)/cutoff value of ≥ 1 pg/mL. The Kaipu

HPV 21 typing test (Kaipu Biotechnology Co., Ltd, Guangzhou,

China) was used in most of the referred cases. The HPV 21

classification included 15 high-risk types (HPV 16, 18, 31, 33, 35,

39, 45, 51, 52, 53, 56, 58, 59, 66, and 68) and six low-risk types

(HPV 6, 11, 42, 43, 44, and cp8304).

The cytology testing in our center comprised liquid-based

cytology testing using the ThinPrep® 2000 system (Hologic,

Bedford, MA, USA). Final cytological diagnosis was achieved

using the Bethesda system (15). Positive cytology findings

included atypical squamous cells of unknown signifcance

(ASC-US); atypical squamous cells, cannot exclude high-grade

lesion (ASC-H); low-grade squamous intraepithelial lesion

(LSIL); high-grade squamous intraepithelial lesion (HSIL);

atypical glandular cells (AGC); and AIS.
Colposcopy and histopathological
examination

Normal saline, 5% acetic acid, and 5% iodine were

administered to act on the cervix in order to identify the type

of transformation zone (TZ) and abnormal colposcopy findings

and to perform colposcopically directed biopsy. In the case of a

type III TZ, multipoint biopsy and/or endocervical curettage was

used in accordance with the medical history, cytology test

results, and hrHPV test results.

Pathological diagnosis was performed by two designated

specialist pathologists at the same time. In cases of disagreement,

the director of the pathology department organized a discussion.

Biopsy specimens were analyzed according to the World Health

Organization criteria and were classified as negative, CIN 1, CIN

2, CIN 3, or microinvasive carcinoma (16). Some cases of CIN 2/

3 were referred from other hospitals. Basic information was

obtained by viewing the outpatient medical records. These cases

required continuous consultation and confirmation by two

designated pathologists before admission.
Conization procedure and specimen
processing

The width and depth of conization were determined

according to the type of TZ and the extent of abnormal

colposcopy findings. During LEEP conization, the cervix was
Frontiers in Oncology
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fully exposed, and a 1.8 cm × 1.8 cm or 1.5 cm × 1.5 cm

electrosurgical scalpel was used at the 12 o’clock position on the

cervix, which was used as the cutting point, to completely

remove the specimens. The base of the conization was

subjected to hemostasis by electrocoagulation. In CKC, the

suture mark was made at the 12 o’clock position on the cervix,

and the suture was used for hemostasis. The procedure was

performed by two designated senior physicians. After

conization, pathologists cut the conical specimens into

multiple tissue blocks, which were then embedded in paraffin

and taken for H&E staining and light microscopy observation.

All specimens were reviewed with special attention to the status

of the margins and glandular involvement.
Follow-up

Post-conization follow-up was performed at 3, 6, 9, 12, 18,

and 24 months—and annually thereafter. Cervical cytology and

hrHPV tests were carried out at each visit, and referrals for

colposcopy-guided biopsy were indicated for patients with

abnormal cytology findings or those who were hrHPV

positive. Some patients who were re-examined at local

hospitals were followed up by telephone. All the results during

the follow-up were recorded.

Persistent/recurrent CIN 2/3 was diagnosed on the basis of a

histological diagnosis of CIN 2/3 or repeated cytology results

indicating CIN 2/3 (at least two cytology tests). The presence of a

histological diagnosis of CIN 1, a cytology result indicating ASC

or LSIL, a single cytology finding of HSIL without histological

confirmation, or a positive hrHPV test result with negative

cytology and/or histology results during follow-up was

considered as an indication of persistent/recurrent CIN 1. All

patients with a negative cytology test result, a negative hrHPV

test result, and, if available, a negative histology test result were

considered as having no persistent/recurrent disease. After 2

consecutive years of negative results, these patients were

followed up once a year (14).
Data analysis

Data were analyzed with SPSS 20.0 software(SPSS, Inc,

Chicago, IL,USA). Univariate and multivariate logistic

regression models were employed to evaluate the relative

factors for an absence of high-grade CIN. The variables

included age, chief complaint, hrHPV test result, cytology test

result, colposcopy biopsy result, glandular involvement, maternal

history, and the interval time between biopsy and conization. The

odds ratio (OR) and 95% confidence interval (CI) were calculated

as estimates of the correlations, and a value of p < 0.05 was

considered to be statistically significant in a two-tailed test.
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Results

Basic information

The average age of the 1572 patients was 38.76 ± 9.84 years.

The basic characteristics of the 1572 patients with CIN 2/3 are

shown in Table 1. The median interval time between biopsy and

conization of the 1572 patients was 16 days, P25 = 8 days, P75 =

27 days. The patients were divided into three groups according

to the length of the interval time. Among them, there were 1272

patients with an interval time ≤ 30 days, accounting for 80.92%;

264 patients with an interval time between 31 to 90 days,

accounting for 16.79%; and only 36 patients with an interval

time ≥ 91 days, accounting for 2.29%.
Risk factors for absence of high-grade
dysplasia in conization specimens

Table 2 shows the logistic regression outcomes for the

relative factors for an absence of high-grade dysplasia in

conization specimens. Both univariate logistic regression and

multivariate logistic regression revealed that an absence of high-

grade dysplasia in conization specimens was significantly

correlated with age, hrHPV test result, cytology test result,

punch biopsy findings, and glandular involvement. Patients

with an age of 18–24 years (OR (95% CI) = 2.224 (1.014,

4.877)), a negative hrHPV test result (OR (95% CI) = 3.210

(1.627, 6.331)), a cytology test result of normal (OR (95% CI) =

5.184 (3.138, 8.563)), ASC-US (OR (95% CI) = 3.420 (2.102,

5.564)), LSIL (OR (95% CI) = 2.588 (1.475, 4.541)), or ASC-H

(OR (95% CI) = 2.434 (1.306, 4.539)), an indication of CIN 2 on

pre-conization biopsy (OR (95% CI) = 2.290 (1.694, 3.096)), and

no glandular involvement [OR (95% CI) = 1.616 (1.205, 2.169)]

were more likely to have an absence of high-grade dysplasia in

conization specimens.
Follow-up and results

Of the 430 patients in the study group, 38 patients accepted

to undergo hysterectomy, while the other 392 patients were

advised to regularly visit a hospital. Of the 1142 patients in the

control group, 232 patients accepted to undergo hysterectomy,

while 910 patients were advised to regularly visit a hospital

(Figure 1). We analyzed the follow-up results for the patients

who were advised to regularly visit a hospital. The follow-up

time for the 1302 patients ranged from 3 months to 108 months,

and the median follow-up time was 27 months.

In the study group, 39 patients were lost to follow-up, 26

patients did not visit a hospital, and 327 patients were regularly
Frontiers in Oncology 04
TABLE 1 Patient characteristics (N = 1572).

Item N %

Chief complaint

Physical examination 1118 71.12%

Postcoital/vaginal bleeding 152 9.67%

Abnormal vaginal discharge 256 16.28%

Others 46 2.93%

hrHPV test result

Negative 43 3.50%

Positive 1184 96.50%

Cytology test result

Normal 276 18.84%

ASC-US 472 32.22%

LSIL 226 15.43%

ASC-H 145 9.90%

AGC 7 0.48%

HSIL 334 22.80%

SCC 5 0.34%

Punch biopsy findings

CIN 2 425 27.03%

CIN 3 1147 72.97%

Pregnancy

0 115 7.32%

≥ 1 1457 92.68%

Parity

0 274 17.43%

≥ 1 1298 82.57%

Glandular involvement

No 853 54.26%

Yes 719 45.74%

Time between biopsy and conization (days)

≤ 30 1272 80.92%

31–90 264 16.79%

≥ 91 36 2.29%

Conization method

LEEP 1003 63.80%

CKC 569 36.20%

Conization results

Negative 337 21.44%

CIN 1 93 5.92%

CIN 2 198 12.59%

CIN 3 944 60.05%

Margins

Negative 1433 91.16%

CIN 1 59 3.75%

CIN 2/3 80 5.09%

Hysterectomy

No 1302 82.82%

Yes 270 17.18%
frontiersi
hrHPV, high-risk human papillomavirus; ASC-US, atypical squamous cells of unknown
significance; LSIL, low-grade squamous intraepithelial lesion; ASC-H, atypical squamous
cells, cannot exclude high-grade lesion; AGC, atypical glandular cells; HSIL, high-grade
squamous intraepithelial lesion; SCC, squamous cell carcinoma; LEEP, loop
electrosurgical excision procedure; CKC, cold knife conization.
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re-examined, including 279 patients with normal re-

examination results, 44 patients with persistent/recurrent CIN

1, three patients with persistent/recurrent CIN 2/3, and one

patient with persistent/recurrent cervical cancer. In the control

group, 76 patients were lost to follow-up, 59 patients did not visit

a hospital, and 775 patients were regularly re-examined,

including 651 patients with normal re-examination results, 119

patients with persistent/recurrent CIN 1, four patients with
Frontiers in Oncology 05
persistent/recurrent CIN 2/3, and one patient with persistent/

recurrent cervical cancer (Figure 1).

We further compared the persistent/recurrent rates of the

two groups. For the study group, the rates of persistent/recurrent

CIN1 and persistent/recurrent CIN 2/3 and above were 13.46%

(44/327) and 1.22% (4/327), respectively. For the control group,

the rates of persistent/recurrent CIN 1 and persistent/recurrent

CIN 2/3 and above were 15.35% (119/775) and 0.65% (5/775),
TABLE 2 Logistic regression analysis (OR and 95% CI) for absence of high-grade dysplasia in conization specimens.

Item Conization result N (%) Crude OR (95% CI) Adjusted OR (95% CI)

Negative/CIN 1 CIN 2/3

Age

≤ 24 43 (10.00) 36 (3.15) 3.280 (1.923, 5.593)** 2.224 (1.014, 4.877)*

25–29 75 (17.44) 139 (12.17) 1.482 (0.984, 2.231) 1.628 (0.928, 2.855)

30–34 86 (20.00) 219 (19.18) 1.078 (0.731, 1.590) 1.449 (0.878, 2.391)

35–39 66 (15.35) 206 (18.04) 0.880 (0.586, 1.322) 1.082 (0.645, 1.813)

40–44 51 (11.86) 224 (19.61) 0.625 (0.408, 0.957)* 0.777 (0.452, 1.338)

45–49 50 (11.63) 156 (13.66) 0.880 (0.569, 1.361) 1.077 (0.616, 1.882)

≥ 50 59 (13.72) 162 (14.19) Ref. Ref.

Chief complaint

Postcoital/vaginal bleeding 57 (13.26) 199 (17.43) 0.750 (0.543, 1.035)

Abnormal vaginal discharge 47 (10.93) 105 (9.19) 1.172 (0.811, 1.693)

Others 17 (3.95) 29 (2.54) 1.535 (0.832, 2.833)

Physical examination 309 (71.86) 809 (70.84) Ref.

hrHPV test result

Negative 21 (5.75) 22 (2.55) 2.331 (1.265, 4.294)** 3.210 (1.627, 6.331)**

Positive 344 (94.25) 840 (97.45) Ref. Ref.

Cytology test result

Normal 116 (29.74) 160 (14.88) 6.297 (4.122, 9.619)** 5.184 (3.138, 8.563)**

ASC-US 147 (37.69) 325 (30.23) 3.929 (2.632, 5.863)** 3.420 (2.102, 5.564)**

LSIL 60 (15.38) 166 (15.44) 3.139 (1.986, 4.962)** 2.588 (1.475, 4.541)**

ASC-H 31 (7.95) 114 (10.60) 2.362 (1.391, 4.009)** 2.434 (1.306, 4.539)**

AGC 1 (0.26) 6 (0.56) 1.448 (0.169, 12.374)* 1.454 (0.149, 14.204)

HSIL and above 35 (8.97) 304 (28.28) Ref. Ref.

Punch biopsy findings

CIN 2 187 (43.29) 238 (20.84) 2.923 (2.303, 3.709)** 2.290 (1.694, 3.096)**

CIN 3 243 (56.51) 904 (71.16) Ref. Ref.

Glandular involvement

No 278 (64.65) 575 (50.35) 1.804 (1.434, 2.268)** 1.616 (1.205, 2.169)**

Yes 152 (35.35) 567 (49.65) Ref. Ref.

Pregnancy

0 46 (10.70) 69 (6.04) 1.863 (1.260, 2.754)** 0.861 (0.457, 1.620)

≥1 384 (89.30) 1073 (93.96) Ref. Ref.

Parity

0 103 (23.95) 171 (14.97) 1.789 (1.359, 2.354)** 1.339 (0.803, 2.231)

≥1 327 (76.05) 971 (85.03) Ref. Ref.

Time between biopsy and conization (days)

≤ 30 326 (75.81) 946 (82.84) Ref. Ref.

31–90 89 (20.70) 175 (15.32) 1.476 (1.110, 1.962)** 0.995 (0.690, 1.435)

≥ 91 15 (3.49) 21 (1.84) 2.073 (1.056, 4.069)* 1.374 (0.635, 2.972)
frontiersin.or
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respectively. We found that there were no significant differences

in terms of the rates of persistent/recurrent disease after

conization between patients in the study and control groups

(x2 = 1.55, P = 0.46).
Discussion

In our study, a significant percentage of patients (27.35%)

initially diagnosed with CIN 2/3 were shown to have either

no lesion or a grade of only CIN 1 after thorough examination of

a conization specimen. Previous research reported that the

corresponding rates ranged from 16% to 25% (9, 12–14).

The differences were related to conization indications and the

definition of pathological discrepancy. This study defined

pathological discrepancy as a diagnosis of CIN 2/3 on colposcopic

biopsy and the identification of a grade of CIN 1 or less in

conization specimens as negative conization. Most studies

identified CIN 1 as positive conization.

Cases of biopsy-confirmed CIN 2/3 with an absence of high-

grade dysplasia in conization specimens have diverse

interpretations. First, small cervical lesions may have been

completely removed by the biopsy. This is the most common

cause of negative conization (17). Second, spontaneous

regression of the residual lesion after punch biopsy may occur.

It has been estimated that spontaneous regression of CIN 2/3

after a confirmatory biopsy occurs in up to 20% of cases (18),

especially in young women and when the time interval between
Frontiers in Oncology 06
biopsy and conization is longer (19). In our study, 97.71% of

conizations were performed within 3 months after biopsy, with

the exception of a small number of referral patients. Third, the

operator was inexperienced, and in cases of lesions located deep

in the cervical canal or cervical ectropion, conization did not

remove the lesion (9). This situation is unlikely in the case of

experienced operators. In our study, the procedure was

performed by two designated senior physicians. Finally,

pathological underdiagnosis is very unlikely in clinical practice

because the routine processing of a conization specimen implies

the study of all tissue removed, including multiple sections.

In summary, the most likely reason for negative conization

in this study is that the lesions had been completely removed by

the biopsy. In addition, there is also a small probability that the

lesions had regressed. Both possibilities raise concerns about

overtreatment. We further analyzed possible relative factors of

negative conization to investigate whether preoperative

predictors might reduce unnecessary conization. After

univariate and multivariate logistic regression, it was found

that patients aged 18–24 years; with a negative hrHPV test

result; a cytology test result of normal, ASC, or LSIL; an

indication of CIN 2 on pre-conization biopsy; and no

glandular involvement were more likely to have an absence of

high-grade dysplasia in conization specimens.

Young women needed particular attention because

conization could lead to cervical insufficiency. Previous studies

have not found an association between age and an absence of

high-grade dysplasia in conization specimens (13, 14, 20), which
FIGURE 1

Results of diagnosis and follow-up for 1572 patients.
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was possibly due to limited sample sizes and a lack of details

regarding age groups. In this study, we found that patients aged

18–24 years were more likely to have an absence of high-grade

dysplasia in conization specimens. The main reasons for this

situation may be that young patients are often found to have

satisfactory colposcopy findings, the probability of single-focal

lesions is high, and lesions are more likely to be completely

removed during colposcopy. In addition, spontaneous

regression of CIN 2/3 after a confirmatory biopsy was more

likely to occur in young women. McAllum et al. (21) conducted a

retrospective review that included women aged < 25 years old

with biopsy-proven CIN 2 and found that 98 women (62%) who

were managed conservatively showed spontaneous regression.

Results of preoperative hrHPV and cytology testing were

also very important predictors. Some studies have found that a

preoperative negative hrHPV test result or a low viral load is

associated with negative conization. Walavalkar et al. (22) found

that patients with negative conization were hrHPV-negative.

Ryu et al. (20) reported that a low HPV load (< 100 RLUs) was

significantly closely associated with an absence of dysplasia in

LEEP specimens. A study by Rodriguez-Manfredi et al. (12)

showed that a negative pre-conization hrHPV test result or a low

viral load (< 10 RLUs) significantly increased the probability of

absence of CIN in conization specimens (75.0% vs. 52%,

respectively) in comparison with patients with a high viral

load (26.7%; p < 0.001). In this study, we found that, in

comparison with hrHPV-positive patients, hrHPV-negative

patients were more likely to have an absence of high-grade

dysplasia in conization specimens. However, this was a

retrospective study, and the hrHPV detection methods were

not consistent. Thus, there was no method of performing a more

accurate analysis of the HPV load, resulting in no

relevant conclusions.

Our study also identified that a cytology result of normal,

ASC-US, LSIL, or ASC-H was a significant relative factor for an

absence of high-grade dysplasia in conization specimens. In

previous studies, correlations between cytology findings and

negative conization were also found. Walavalkar et al. (22)

reported that conization based on cell abnormalities was

associated with a higher proportion of negative results (37% for

HSIL, 46% for ASC-H, and 76% for LSIL). Rodriguez-Manfredi

et al. (12) found that patients with minor abnormalities on pre-

conization colposcopy examination had an increased probability

of having no lesions in conization specimens. Poomtavorn et al.

(14) reported that a low-grade Pap test result (a low-grade Pap

test result included ASC-US and LSIL; a high-grade Pap test

result included HSIL, ASC-H, AGC, and cancer) was a predictor

of negative conization, with an OR of 6.410 (2.877, 14.280). We

need to pay close attention to patients with preoperative negative

hrHPV or non-HSIL cytology test results.
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We found that an indication of CIN 2 on pre-conization

biopsy and an absence of glandular involvement were also

independent relative factors. Previous studies found that CIN 2

in colposcopically directed biopsy specimens was a predicting

factor for having CIN 1 or less in LEEP specimens (11, 23, 24).

However, glandular involvement has not been found to be

associated with negative conization in previous studies. We

speculated that in HSIL, the involvement of glands implies that

the lesion site involves crypts and is thus deeper than non-

glandular involvement. The lesion severity, number of glands

involved, and depth of the location increasing with an increase in

the CIN level. In contrast, the presence of non-glandular

involvement implies that the lesions are relatively slight.

Therefore, the probability of negative conization increases.

We further analyzed the follow-up data and found that there

was no difference in the postoperative persistence/recurrence

rate between the two groups, which was consistent with previous

studies (9, 12, 25). Kyehyun Nam et al. (9) found that a

persistent/recurrent disease of CIN 2 grade or worse developed

in 3.3% (3/90) of patients with no dysplasia in LEEP specimens,

similar to the 5.2% (22/421) of patients with dysplastic lesions in

LEEP specimens. Rodriguez-Manfredi et al. (12) also found that

no significant differences were observed in terms of percentage

of persistent/recurrent disease after conization between patients

from the study and control groups. Therefore, for patients with

an absence of high-grade dysplasia in conization specimens, we

should also emphasize the importance of close follow-up, and

the frequency of follow-up should not be reduced merely because

conization results are negative.
Conclusions

We retrospectively analyzed the clinical characteristics of

1695 patients who underwent conization for CIN 2/3 in the past

9 years and found that 430 patients (27.35%) had a grade of CIN

1 or less in conization specimens. An age of 18–24 years, a

negative hrHPV test result, a non-HSIL cytology test result, an

indication of CIN 2 on pre-conization biopsy, and an absence of

glandular involvement in lesions on colposcopy biopsy were

independent relative factors for an absence of high-grade

dysplasia in conization specimens. We suggested that for

patients with relative factors, especially for young women,

informed follow-up should be considered. However, whether

the choice is conization or informed follow-up, the frequency of

follow-up should not be reduced. This retrospective study has

certain limitations, such as inconsistent HPV detection methods

and incomplete colposcopy data. If these data are available, an

in-depth analysis of the results will be more meaningful.
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Predictors of absence of cervical intraepithelial neoplasia in the conization
specimen. Gynecol Oncol (2013) 128:271–6. doi: 10.1016/j.ygyno.2012.10.020

13. Witt BL, Factor RE, Jarboe EA, Layfield LJ. Negative loop electrosurgical
cone biopsy finding following a biopsy diagnosis of high-grade squamous
intraepithelial lesion: Frequency and clinical significance. Arch Pathol Lab Med
(2012) 136:1259–61. doi: 10.5858/arpa.2011-0494-OA

14. Poomtavorn Y, Tanprasertkul C, Sammor A, Suwannarurk K, Thaweekul Y.
Predictors of absent high-grade cervical intraepithelial neoplasia (CIN) in loop
electrosurgical excision procedure specimens of patients with colposcopic directed
biopsy-confirmed high-grade CIN. Asian Pac J Cancer Prev (2019) 20:849–54. doi:
10.31557/APJCP.2019.20.3.849

15. Solomon D, Davey D, Kurman R, Moriarty A, O’Connor D, Prey M, et al.
The 2001 Bethesda system: Terminology for reporting results of cervical cytology.
JAMA (2002) 287:2114–9. doi: 10.1001/jama.287.16.2114

16. Tavassoli FA, Devilee P. “World health organization classification of
tumours,” pathology and genetics of tumours of the breast and female genital
organs, third ed. Lyon: Int Agency Res Cancer Press (2003) 262–79.

17. Livasy CA, Moore DT, Van Le L. The clinical significance of a negative loop
electrosurgical cone biopsy for high-grade dysplasia. Obstet Gynecol (2004)
104:250–4. doi: 10.1097/01.AOG.0000132803.88049.84

18. Trimble CL, Piantadosi S, Gravitt P, Ronnett B, Pizer E, Elko A, et al.
Spontaneous regression of high-grade cervical dysplasia: Effects of human
papillomavirus type and HLA phenotype. Clin Cancer Res (2005) 11:4717–23.
doi: 10.1158/1078-0432.CCR-04-2599

19. Zhang L, Li Q, Zhao M, Jia L, Zhang Y. Discrepancies between biopsy-based
and excision- based grading of cervical intraepithelial neoplasia: The important role
of time between excision and biopsy. Int J Gynecol Pathol (2015) 34:221–7. doi:
10.1097/PGP.0000000000000152
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fonc.2022.980884/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.980884/full#supplementary-material
https://doi.org/10.1016/S1470-2045(10)70230-8
https://doi.org/10.1007/s00404-020-05787-w
https://doi.org/10.1111/j.1365-2303.2009.00669.x
https://doi.org/10.5144/0256-4947.2016.313
https://doi.org/10.2147/OTT.S108832
https://doi.org/10.1016/j.ijgo.2015.07.026
https://doi.org/10.1080/01443615.2018.1463206
https://doi.org/10.1136/bmj.a1343
https://doi.org/10.1097/LGT.0000000000000061
https://doi.org/10.1097/PGP.0000000000000152
https://doi.org/10.1016/j.ejogrb.2015.01.015
https://doi.org/10.1016/j.ygyno.2012.10.020
https://doi.org/10.5858/arpa.2011-0494-OA
https://doi.org/10.31557/APJCP.2019.20.3.849
https://doi.org/10.1001/jama.287.16.2114
https://doi.org/10.1097/01.AOG.0000132803.88049.84
https://doi.org/10.1158/1078-0432.CCR-04-2599
https://doi.org/10.1097/PGP.0000000000000152
https://doi.org/10.3389/fonc.2022.980884
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Guo et al. 10.3389/fonc.2022.980884
20. Ryu A, Nam K, Chung S, Kim J, Lee H, Koh E, et al. Absence of dysplasia in the
excised cervix by a loop electrosurgical excision procedure in the treatment of cervical
intraepithelial neoplasia. J Gynecol Oncol (2010) 21:87–92. doi: 10.3802/jgo.2010.21.2.87

21. McAllum B, Sykes PHH, Sadler L, Macnab H, Simcock BJ, Mekhail AK. Is
the treatment of CIN 2 always necessary in women under 25 years old? Am J Obstet
Gynecol (2011) 205:478.e1–7. doi: 10.1016/j.ajog.2011.06.069

22. Walavalkar V, Stockl T, Owens CL, Manning M, Papa D, Li A, et al. Absence
or presence of high-grade squamous intraepithelial lesion in cervical conization
specimens: A clinicopathologic study of 540 cases. Am J Clin Pathol (2016) 145:96–
100. doi: 10.1093/ajcp/aqv007

23. Noothong S, Inthasorn P, Warnnissorn M. Pathological discrepancy between
colposcopic directed cervical biopsy and loop electrosurgical-excision procedures
(LEEPs) in patients with biopsies proven high grade cervical intraepithelial
neoplasia. Taiwan J Obstet Gynecol (2017) 56:628–31. doi: 10.1016/j.tjog.2017.08.009

24. Bradbury M, Rabasa J, Murcia MT, Dinarès MC, Sainz A, Castellet C, et al.
Can we reduce overtreatment of cervical high-grade squamous intraepithelial
Frontiers in Oncology 09
lesions? J Low Genit Tract Dis (2022) 26:20–6. doi: 10.1097/LGT
.0000000000000635

25. Kuroki LM, James-Nywening L,WuN, Liu JX, PowellM, Thaker PH, et al. High-
grade cervical dysplasia after negative loop electrosurgical excision procedure. J LowGenit
Tract Dis (2016) 20:300–6. doi: 10.1097/LGT.0000000000000260
COPYRIGHT

© 2022 Guo, Wang, Peng, Li, Zou, Wang, Wu and Ma. This is an open-
access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply
with these terms.
frontiersin.org

https://doi.org/10.3802/jgo.2010.21.2.87
https://doi.org/10.1016/j.ajog.2011.06.069
https://doi.org/10.1093/ajcp/aqv007
https://doi.org/10.1016/j.tjog.2017.08.009
https://doi.org/10.1097/LGT.0000000000000635
https://doi.org/10.1097/LGT.0000000000000635
https://doi.org/10.1097/LGT.0000000000000260
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fonc.2022.980884
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Absence of high-grade cervical intraepithelial neoplasia in conization specimens from patients with colposcopic biopsy-confirmed high-grade cervical intraepithelial neoplasia: Retrospective study of 1695 cases
	Introduction
	Materials and methods
	Study subjects
	HrHPV and cytology testing
	Colposcopy and histopathological examination
	Conization procedure and specimen processing
	Follow-up
	Data analysis

	Results
	Basic information
	Risk factors for absence of high-grade dysplasia in conization specimens
	Follow-up and results

	Discussion
	Conclusions
	Data availability statement
	Author contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


