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Purpose: Early-stage cervical cancer is usually diagnosed by colposcopy-directed biopsy 
(CDB) and/or endocervical curettage (ECC), but some neglected lesions must be detected by 
conization because they are occult. This study aimed to explore the optimal method for 
detecting these “occult” cervical cancers.
Patients and Methods: A total of 1299 patients who were high-risk for early-stage 
cervical cancer from five centres in China were prospectively included. We evaluated 
the diagnostic performance of cytology, HPV testing, colposcopy and CDB&ECC for 
detecting “occult” cervical cancer and discussed the diagnostic importance of transfor
mation zone (TZ) type, conization length and the proportion of cervical cone excision.
Results: The diagnostic agreement between colposcopy impression and conization was 
64.5% and 72.4% between CDB&ECC and conization. Forty-two patients were finally 
diagnosed with pathologic cancer, and the sensitivities of cytology, colposcopy, 
CDB&ECC were 4.8%, 7.1%, and 47.4%, respectively. Twenty cases were neglected by 
CDB&ECC but further diagnosed as cancer by conization, considered to be occult cervical 
cancer, accounting for 1.6%. Cytologic high-grade squamous intraepithelial lesion (HSIL)+, 
positive HPV, biopsy HSIL+ and cervical TZ type 3 were considered risk factors for 
developing HSIL+, while colposcopy impression HSIL+ was not. There was a significant 
difference between cancerous and HSIL patients in the proportion of cervical cone excision 
(P<0.001), which was recognized as a risk factor (P<0.001) for detecting cancer, while the 
length of cervical cone excision was not. The average proportion was 0.62, and the minimal 
effective proportion was 0.56.
Conclusion: Since the incidence of occult cervical cancer neglected by CDB&ECC, 
colposcopy and cytology was far beyond expectations, conization is necessary, especially 
in patients with TZ type 3, high-grade cytology and biopsy results. As the cervical length 
varies in patients, the proportion of cervical cone excision might be a better indicator for 
detecting occult cervical cancer.
Keywords: cervical conization, colposcopy-directed biopsy, high-grade intraepithelial 
lesion, length proportion, occult cervical cancer, transformation zone

Highlights/Plain Language Summary
1. The incidence of neglected early-stage cervical cancer is far beyond 

expectations.
2. Conization is necessary for detecting occult cervical cancer, especially for 

a smooth cervix, and the colposcopy impression does not seem to be reliable.
3. A minimal proportion of cervical cone excision is proposed rather than 

a uniform length.
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Introduction
Cervical cancer has high morbidity and mortality world
wide, and it accounted for an estimated 570,000 new 
cancer cases and 311,000 deaths worldwide in 2018.1 

Occult cervical cancer is mostly recognized as cervical 
cancer diagnosed by histopathology after a simple hyster
ectomy for a benign indication, which indicates that inva
sive cancer is not suspected before surgery.2,3 Recently, 
Pretorius et al defined “occult cervical cancer” as invasive 
cancer diagnosed by conization or hysterectomy but with 
neither cervical biopsy nor ECC histopathology showing 
invasive cancer.4 The 5-year survival rate of “occult” 
cervical cancer patients is less than 50% if they do not 
receive any proper treatment; therefore, it is urgent and 
crucial to detect cervical cancer in a very early stage.5

Early detection of cervical cancer comprises cervical cytol
ogy and HPV testing, colposcopy impression, and 
CDB&ECC, which refers to the “three-step” screening pro
cess. However, several studies have shown that the diagnostic 
performance of CDB&ECC for detecting early-stage cervical 
cancer is far from satisfactory. Some underdiagnosed lesions 
were further diagnosed as invasive cancer by conization, 
which were occult and easy to miss.6,7 Diagnostic cervical 
conization requires omnidirectional cervical sampling, which 
can greatly improve the early diagnostic rate of early-stage 
invasive cervical cancer and identify occult cervical cancer.

To date, the reported incidence of occult cervical can
cer varies in publications, among which the most recent 
large-scale study reported an incidence of 0.31%.4,8–10 

Few studies have reported the risk factors for occult cer
vical cancer. Three types of cervical cone excision treat
ment were described with dimensions to designate 
thickness, length, and circumference in the International 
Federation of Cervical Pathology and Colposcopy 
(IFCPC) nomenclature; however, there is no consensus 
about the optimal conization size for detecting occult 
cervical cancer.11

In this study, we analysed the clinical data of women who 
were at high-risk for early-stage cervical cancer from 
a multicentre study in China and discussed the optimal 
approach and correlative factors in detecting “occult” cervical 
cancer.

Patients and Methods
Patient Selection
A multicentre study was performed in five clinical centres, 
including the Obstetrics and Gynecology Hospital of 

Fudan University, Renji Hospital of Shanghai Jiao Tong 
University School of Medicine, Shanghai First Maternity 
and Infant Hospital of Tongji University, Shanghai Cancer 
Hospital of Fudan University, and Tongji Hospital of 
Tongji University, during the period from July 2016 to 
September 2019.

Women who were at high risk for early-stage cervical 
cancer were prospectively enrolled in this study. The 
inclusion criteria were: 1) patients with cytology results 
as atypical squamous cells, cannot exclude HSIL (ASC- 
H)/HSIL (no HPV testing required) regardless of the his
topathology results from colposcopy biopsy; or 2) patients 
with CDB&ECC histopathology as HSIL regardless of the 
cytology or colposcopy results; or 3) HPV16/18 positive 
patients; or 4) patients with cytology results as atypical 
squamous cells of undetermined significance (ASC-US) 
/atypical glandular cells (AGC) with a positive HPV test; 
or 5) patients with cytology results as low-grade squamous 
intraepithelial lesion (LSIL) (no HPV testing required); 
or 6) patients with a colposcopy impression as HSIL 
with CDB&ECC histopathology as LSIL. The exclusion 
criteria were as follows: 1) women who were pregnant; 2) 
patients with acute inflammation of the pelvis and lower 
genital tract; or 3) patients with other severe diseases. The 
inclusion and exclusion criteria were strictly applied while 
enrolling the clinical cases. All patients were fully 
informed about the procedure and the aim of this study. 
Signed informed consent for study participation was col
lected before the colposcopy, and institutional review 
board approval was obtained. During the study period, 
all patients who met the inclusion and exclusion criteria 
were asked their intention to participate in the study. The 
participants could withdraw at any time, and they were 
free to engage in HPV testing and TCT cytology during 
the follow-up. This study was conducted in accordance 
with the Declaration of Helsinki.

Data Collection
A total of 1324 clinical cases from five research centres 
were enrolled in the study, and all enrolled patients were 
followed up at 6-month intervals until a clinical decision 
on whether to perform conization was made and the his
topathology of the conization was recorded. Up to 
August 31, 2019, a total of 1299 patients completed all 
follow-up visits, and their clinical data were integrated. 
Clinical characteristics, cervical cytology, HPV testing, 
comprehensive colposcopy impression, histopathological 
results of CDB&ECC, and cervical conization of these 
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patients were recorded. The histopathology result of the 
conization was recognized as the “gold standard”.

Cytology was tested by the ThinPrep cytologic test 
(TCT) or the liquid-based cytology test (LCT). HPV test
ing and typing were performed by the Cobas 4800 HPV 
test (Roche Molecular Systems, Pleasanton, California), 
Aptima HPV assay (Hologic Gen-Probe, San Diego, 
California), Hybrid Capture II (Qiagen, Gaithersburg, 
MD, USA), or HPV Genotyping Real-Time PCR Kit 
(Jiangsu Bioperfectus Technologies, Jiangsu, China). 
Colposcopy was performed by 10 experienced colposco
pists who had at least 5 years of experience with the 2011 
IFCPC colposcopy terminology. A Leisegang BG/LED Y/ 
C optoelectronic integrated digital colposcopy system 
(Leisegang Feinmechanik Optik GmbH, Berlin, 
Germany) was used to evaluate the cervical lesions; 
images were obtained by an optical camera (Canon 
EOS600D). All colposcopies were performed according 
to a standard protocol, including the application of 5% 
acetic solution, Lugol’s iodine solution for the Schiller 
test, and punch biopsies of suspicious sites. ECC was 
performed when (1) the entire squamocolumnar junction 
and the margins of any visible lesion were not visible 
under the colposcope; (2) high-grade cervical cytology 
(ASC-H, HSIL, cancer, AGC, AIS) was present.

Transvaginal ultrasound was applied to measure the 
length of the cervix before conization. Conization was 
performed on the principle of IFCPC guidance, and differ
ent diathermy loops were used depending on the size of 
the cervical lesions and the location of the transformation 
zone. Taking into account a short cervix length and ferti
lity preferences, individual adjustments were implemented 
in some patients. The length of the cervical cone excision 
was finally measured and reported by pathologists. The 
length proportion of the cervical cone excision was defined 
as the length of the cervical cone excision/the full length 
of the cervix. Each cone tissue was cut into 12 pieces, 
embedded into a paraffin block, and processed by 
a standardized protocol. The histopathology results were 
interpreted and verified by 2 experienced pathologists. 
Cervical cancer staging in this study was based on the 
International Federation of Gynecology and Obstetrics 
(FIGO) 2018.

Statistical Analysis
All data were analysed by SPSS 20.0 statistical software, 
and chi-square analysis was applied to analyse the differ
ence between the average value and percentage. The 

Mann–Whitney test was applied to analyse the difference 
between the median value and distribution. Sensitivity, 
specificity, Youden index, and Cohen’s kappa (κ) coeffi
cient were applied to evaluate the diagnostic consistency 
between different screening methods and conization. 
Binary logistic regression was applied to explore the risk 
factors for cervical lesions. P <0.05 was considered statis
tically significant.

Results
Clinical Characteristics of the Patients
All 1299 patients who were at high risk for early-stage 
cervical cancer completed follow-up visits and received 
conization with exact histopathology results. Figure 1 
illustrates the clinical characteristics of the patients. The 
mean age of these patients was 39.6±9.8 years (range 16– 
69 years), 32.0% (393/1299) of them were 26–34 years 
old, 36.9% (454/1299) of them were 35–43 years old, and 
20.0% (243/1299) of them were 44–52 years old. Among 
them, 1094 patients had cytology results, 29.4% (321/ 
1094) were cytology negative for intraepithelial lesion or 
malignancy (NILM), 23.2% (254/1094) were cytology 
ASC-US, 15.4% (168/1094) were cytology LSIL and 
32.1% (351/1094) had high-grade cytology (ASC-H, 
HSIL, cancer, AGC). A total of 1191 patients received 
HPV testing, 97.0% (1155/1191) of whom were HPV 
positive. In addition, 68.4% (814/1191) of them were high- 
risk HPV (HR-HPV) positive, nearly half (50.6%) of 
which were HPV16 positive. A total of 1298 patients 
underwent colposcopy assessment of the transformation 
zone (TZ), 23.4% (304/1298) of whom were TZ type 1, 
23.9% (310/1298) of whom were TZ type 2, and 52.7% 
(684/1298) of whom were TZ type 3.

Diagnostic Performance of the Screening 
Procedure in Detecting Cervical Cancer
The diagnostic agreement between the colposcopy impres
sion and the conization histopathological diagnosis was 
64.5% (837/1298). In this research, 96.9% (31/32) of cervical 
cancers were missed by colposcopy impressions, including 
lesions staged IA1, IA2, and IB1. The diagnostic agreement 
between the histopathology of CDB&ECC and conization 
was 72.4% (890/1229). The sensitivity and specificity of 
CDB&ECC for detecting cervical cancer diagnosed by con
ization were 31.0% (9/29) and 99.3% (1191/1200), respec
tively. McNemar’s chi test showed consistency between 
CDB&ECC and conization (P=0.061). The Cohen’s κ 
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coefficient was 0.372 (P<0.001). The detailed information is 
tabulated in Table 1.

Considering that CDB&ECC-diagnosed cervical can
cer might not be detected by conization as the lesion has 
been removed by the punch biopsy, we recognized either 
CDB&ECC- or conization histopathology-diagnosed 
cancer as pathologic cervical cancer. In our study, the 
number of pathologic cervical cancer patients was 42. 
These patients were all positive for HPV, and 73.8% (31/ 
42) of them were HR-HPV infected. The diagnostic 
performances of cytology under different criteria are 
shown in Table 2. The sensitivity and specificity of 
cytology ACS-H+ were 45.2% (19/42) and 68.4% (720/ 

1052) for detecting pathologic cervical cancer, respec
tively. It had the highest Youden index of 0.137 among 
the different cytology diagnostic criteria. The sensitivity 
and specificity of cytology cancer were 4.8% (2/42) and 
99.7% (1049/1052), respectively. It had the highest 
Cohen’s κ coefficient of 0.078 with histopathology 
results among the different cytology diagnostic criteria 
(P=0.014). Two patients did not receive colposcopy, and 
the sensitivity and specificity of the colposcopy impres
sion as cancer were 7.1% (3/42) and 96.8% (1256/1298) 
for detecting pathologic cervical cancer, respectively. 
A total of 38 pathologic cervical cancer patients under
went CDB&ECC, and its sensitivity was 47.4% (18/38). 

Figure 1 Clinical characteristics of the enrolled patients. (A) Age distribution. (B) Cytology result. (C) HPV infection status. (D) Distribution of transformation zone type. 
Abbreviations: NILM, negative for intraepithelial lesion or malignancy; ASC-US, atypical squamous cells of undetermined significance; LSIL, low-grade squamous 
intraepithelial lesion; ASC-H, atypical squamous cells, cannot exclude HSIL; HSIL, high-grade squamous intraepithelial lesion; AGC, atypical glandular cells; HR-HPV, high- 
risk human papillomavirus; LR-HPV, low-risk human papillomavirus; NC, not classified; NP, not performed; TZ, transformation zone.
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In microinvasive (staged IA1 and IA2) pathologic cervi
cal cancer, the sensitivity of CDB&ECC was 48.6% (17/ 
35), and 33.33% (1/3) of stage IB1 pathologic cervical 
cancer patients were detected by CDB&ECC.

Analysis of Screening Results for Occult 
Cervical Cancer
We considered the lesions that were diagnosed as pathologic 
cervical cancer but missed by CDB&ECC as “occult” cervical 
cancer, whose rate was 52.6% (20/38), accounting for 1.6% 
(20/1229) among all patients who underwent CDB&ECC. 
Similarly, the lesions that were diagnosed as pathologic 
HSIL but were underdiagnosed by CDB&ECC were “occult” 
HSIL, whose rate was 7.5% (86/1141) among pathologic 
HSIL and accounted for 7.0% (86/1229) of all patients who 
received CDB&ECC.

In total, 20 patients were recognized as having 
occult cervical cancer in our research (Table 3). 
Eighteen patients were staged IA1 and 2 were staged 
IB1 by the histopathology results of conization. In 
terms of cytology, 50% (10/20) of patients had low- 
grade cytology results (NILM, ASC-US, LSIL), and 
50% (10/20) of patients had high-grade cytology 
results (ASC-H, HSIL, cancer). All occult cervical 
cancer patients were HPV positive, 95.0% (19/20) of 
them were HR-HPV infected, 9 patients were HPV 16 
positive, and only one was low-risk HPV (LR-HPV) 
positive, for HPV 28. A total of 80.0% (16/20) of 
patients had a colposcopy impression of HSIL, 2 
patients had a colposcopy impression of cancer, and 
the remaining 2 patients had LSIL. The CDB&ECC 
histopathology results of these occult cervical cancer 
patients were all HSIL.

Table 1 Correlation Between Colposcopy Impression, CDB&ECC and Conization

Histopathological Diagnosis of Conization Total

Normal Inflammation LSIL HSIL IA1 IA2 IB1

Colposcopy Impression Normal 0 1 0 0 0 0 0 1
Inflammation 0 9 7 57 0 0 0 73

LSIL 1 17 24 126 1 0 1 170

HSIL 1 85 130 803 26 1 2 1048
Cancer 0 0 0 5 1 0 0 6

Total 2 112 161 991 28 1 3 1298

CDB&ECC Normal 1 2 0 1 0 0 0 4

Inflammation 0 4 3 39 0 0 0 46

LSIL 0 11 37 46 0 0 0 94
HSIL 1 94 113 839 17 1 2 1067

MIC 0 0 1 7 8 0 0 16

Cancer 0 0 0 1 0 0 1 2
Total 2 111 154 933 25 1 3 1229

Note: IA1, IA2, IB1, cervical cancer staging based on FIGO 2018. 
Abbreviations: LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion; MIC, microinvasive cancer; CDB, colposcopy-directed 
biopsy; ECC, endocervical curettage.

Table 2 Diagnostic Value of Cytology Under Different Criteria in Detecting Pathologic Cervical Cancer

Cytology Cut-Off Sensitivity Specificity Youden Index Cohen’s κ Coefficient

ASC-US+ 66.67% 29.18% −0.042 −0.004 (P=0.562)

LSIL+ 50.00% 52.66% 0.027 0.004 (P=0.735)

ASC-H+ 45.24% 68.44% 0.137 0.030 (P=0.063)
HSIL+ 30.95% 80.13% 0.111 0.036 (P=0.080)

Cancer 4.76% 99.71% 0.045 0.078 (P=0.014)

Abbreviations: ASC-US, atypical squamous cells of undetermined significance; LSIL, low-grade squamous intraepithelial lesion; ASC-H, atypical squamous cells, cannot 
exclude HSIL; HSIL, high-grade squamous intraepithelial lesion.
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Identifying Risk Factors for HSIL+ and 
Cancer Patients Based on the Regression 
Model
Binary logistic regression was applied to clarify risk fac
tors for the HSIL+ and cervical cancer patients. According 
to reports from the previous literature, we included cytol
ogy, HPV, colposcopy impression, CDB&ECC, and TZ 
type in the model.

The logistic regression results showed that cytology 
HSIL+, HPV positivity, CDB&ECC HSIL+ and TZ type 
3 were risk factors for HSIL+. The odds ratios (ORs) of 
cytology HSIL+, HPV positive, CDB&ECC HSIL+ and 
TZ type 3 were 1.615 (95% CI: 1.004–2.597), 2.575 (95% 
CI: 1.164–5.699), 2.572 (95% CI: 1.709–3.871) and 1.526 
(95% CI: 1.046–2.225), respectively. Cytology ASC-US, 
LSIL, ASC-H, colposcopy impression, and TZ type 2 were 
not recognized as risk factors for HSIL+ in the logistic 
regression model (P>0.05). Figure 2 illustrates the results 
of the logistic regression in predicting HSIL+.

Likewise, in terms of early-stage cervical cancer, the 
same factors, including cytology, HPV, colposcopy 

impression, CDB&ECC, and transformation zone type, 
were also analysed by logistic regression. However, none 
of these factors were significant for predicting cervical 
cancer (P>0.05).

Analysis of Transformation Zone Type 
and Conization Length
In our study, the proportion of cervical TZ type 1 decreased 
with the upgrading severity of the cervical lesions. The 
proportions of TZ type 1 in normal/inflammatory, LSIL 
and HSIL+ patients were 28.9% (33/114), 26.3% (42/160) 
and 22.4% (229/1024), respectively. A total of 20.0% (4/20) 
of occult cervical cancer patients were TZ type 1. Among 
patients with different grade lesions, the proportion of TZ 
type 2 was the highest in LSIL patients, which was 34.4% 
(63/160). The proportion of cervical TZ type 3 increased 
with increasing severity of cervical lesions from LSIL to 
early-stage cervical cancer. A total of 69.0% (29/42) of 
early-stage cancer patients were TZ type 3, and 54.4% 
(534/982) of HSIL patients were TZ type 3. A total of 
75.0% (15/20) of occult cervical cancer patients were TZ 

Table 3 Detailed Results of the “Three-Step” Screening Procedure of Occult Cervical Cancer Patients

NO. Cytology HPV Colposcopy CDB&ECC TZ 
Type

Length of 
Cervix (cm)

Length of Cervical 
Cone Excision (cm)

Conization 
Histopathology

FIGO 
Stage

1 NILM 16 HSIL HSIL 1 1.3 0.8 MIC IA1

2 NILM 18 HSIL HSIL 2 1.2 0.7 MIC IA1

3 NILM 16 HSIL HSIL 3 1.5 0.7 MIC IA1
4 NILM 16 HSIL HSIL 3 1.5 0.8 MIC IA1

5 NILM 16 HSIL HSIL 3 1.5 0.8 MIC IA1

6 ASC-US 18 HSIL HSIL 3 1.3 0.8 MIC IA1
7 ASC-US 16,18 HSIL HSIL 3 1.0 0.9 MIC IA1

8 LSIL 16,53 HSIL HSIL 3 1.3 0.8 MIC IA1
9 ASC-H 16 HSIL HSIL 1 1.5 0.9 MIC IA1

10 ASC-H 28 HSIL HSIL 3 1.2 0.7 MIC IA1

11 ASC-H 33,58 HSIL HSIL 3 3.7 1.9 MIC IA1
12 HSIL 35 HSIL HSIL 1 1.3 0.8 MIC IA1

13 HSIL 16,58 HSIL HSIL 3 1.5 1.0 MIC IA1

14 HSIL 16 LSIL HSIL 3 1.5 0.8 MIC IA1
15 HSIL 35 HSIL HSIL 3 1.4 0.8 MIC IA1

16 HSIL 33 Cancer HSIL 3 1.5 0.7 MIC IA1

17 HSIL 33 HSIL HSIL 1 3.8 1.5 MIC IA1
18 Cancer 16 Cancer HSIL 3 3.4 2.0 MIC IA1

19 NILM 16,39 LSIL HSIL 3 4.4 1.8 IC IB1

20 ASC-US 18,33 HSIL HSIL 3 2.6 1.8 IC IB1

Note: IA1, IB1, cervical cancer staging based on FIGO 2018. 
Abbreviations: NILM, negative for intraepithelial lesion or malignancy; ASC-US, atypical squamous cells of undetermined significance; LSIL, low-grade squamous 
intraepithelial lesion; ASC-H, atypical squamous cells, cannot exclude HSIL; HSIL, high-grade squamous intraepithelial lesion; HPV, human papillomavirus; CDB, colposcopy- 
directed biopsy; ECC, endocervical curettage; TZ, transformation zone; MIC, microinvasive cancer; IC, invasive cancer; FIGO, International Federation of Gynecology and 
Obstetrics.
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type 3, which was the highest among all cervical lesions. 
The findings above are shown in Figure 3A in detail.

The range of conization length with the detection of 
cervical cancer and HSIL was 0.7–2.1 cm and 0.2–2.5 cm, 
respectively. The difference in the length of the cervical 
cone excision was not significant between cervical cancer 
and HSIL patients (P=0.207), whose mean length was 
1.106±0.081 cm in cancer patients and 1.209±0.015 cm 
in HSIL patients. However, the difference in the length 
proportion of cervical cone excision was significant 
between cancer and HSIL patients (P<0.001), whose 
mean proportion was 0.619±0.014 in cancer patients and 
0.504±0.004 in HSIL patients (Figure 3B). Binary logistic 
regression revealed that the proportion of cervical cone 
excision length was a risk factor for cervical cancer 
(P<0.001), while the cervical cone excision length was 
not. The ROC curve showed that a length proportion of 
cervical cone excision >0.563 was associated with detect
ing cervical cancer, with a sensitivity and specificity of 
90.91% and 74.52%, respectively (Figure 3C).

Discussion
In this large-scale multicentre study, we identified 20 
early-stage cervical cancer patients (stage IA1-IB1) who 
were missed by CDB&ECC before conization among 
1299 patients who were high-risk for early-stage cervical 
cancer and received CDB&ECC. We analysed the screen
ing features of “occult” cervical cancer patients, discussed 
risk factors for patients with HSIL+ and cervical cancer, 
and evaluated the importance of transformation zone (TZ) 

type, length and length proportion of cervical cone 
excision.

With the development of colposcopy, the diagnostic 
value of CDB&ECC has been improved, but misdiagnosis 
still occurs. The diagnostic discrepancy between 
CDB&ECC and conization has been reported in previous 
studies, reporting an underdiagnosis rate ranging from 
6.4% to 23.1%.7,12–19 The diagnostic agreement between 
CDB&ECC and conization was 43–85.8% according to 
those studies, and our study reported a relatively high 
concordance rate, 72.4%. As the last step of the “three- 
step” screening procedure, CDB&ECC is the most con
vincing procedure before diagnostic conization.

The possibility of fertility preservation in early-stage 
cervical cancer patients requires early diagnosis and timely 
treatment. In this study, 42 patients with early-stage cervi
cal cancer were identified by conization or CDB&ECC, 
most of whom had microinvasive cancer, including FIGO 
stage IA1 and IA2 lesions. Excluding 4 patients who did 
not undergo CDB&ECC and received diagnostic coniza
tion directly, 47.4% of early-stage cervical cancers were 
distinguished by CDB&ECC, which was higher than the 
previously reported 18.0–25.0%.20,21 In our study, the 
sensitivity of CDB&ECC for detecting microinvasive can
cer was 48.6%, which was higher than previous results 
from monocentre studies, ranging from 4.4%-33.3%.21–27 

These findings suggest that gynaecologists have increased 
awareness of microinvasive cancer, and more cervical 
cancer patients are being diagnosed and receiving appro
priate treatment in the early stage. A total of 45.2% of 
early-stage cervical cancer patients had high-grade 

Figure 2 Binary logistic regression results to identify risk factors for HSIL+ patients. 
Abbreviations: ASC-US, atypical squamous cells of undetermined significance; LSIL, low-grade squamous intraepithelial lesion; ASC-H, atypical squamous cells, cannot 
exclude HSIL; HSIL, high-grade squamous intraepithelial lesion; AGC, atypical glandular cells; HPV, human papillomavirus; CDB, colposcopy-directed biopsy; ECC, 
endocervical curettage; TZ, transformation zone.
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cytology, which coincided with the reported rate of 42.1% 
in Slovenia.28 The incidence of cervical cancer increased 
with the upgrading of cytology and was 3.1% and 5.4% in 
patients with low-grade and high-grade cytology, respec
tively, consistent with previously reported rates.7,29–31 

However, 50.0% of early-stage cervical cancer was cyto
logic NILM/ASC-US in our study, which implied that the 
diagnostic performance of cytology was not satisfactory. 
The Slovenian study further indicated that underdiagnosed 
smears were not related to FIGO stage.28 A study in China 
pointed out that colposcopic impression often resulted in 
underdiagnosis of cervical cancer with an underestimated 
rate of 70.7%,32 but this was much higher in our 
study (92.9%).

For occult cervical cancer, most gynaecologists have 
focused on accidentally diagnosed cancer by histopathol
ogy after hysterectomy, and only a few monocentre studies 
about conization pathologic cancer missed by CDB&ECC 
have been reported.4,8 Through a multicentre clinical 
study, we expanded the sample volume prospectively and 
identified 20 patients with occult cervical cancer. Despite 
increased attention and fewer missed diagnoses, the inci
dence of occult cervical cancer was still well beyond our 
expectations and it clearly requires increased attention in 
clinical practice, since it was 1.6% of all patients who 
underwent CDB&ECC. A total of 95.0% of occult cervical 
patients were HR-HPV positive, and 50.0% of patients had 
high-grade cytology, which was parallel to previous data 

Figure 3 (A) Distribution of the transformation zone in patients with different grades of cervical lesions. (B) Difference in length proportion of cervical cone excision 
between cervical cancer patients and HSIL patients. *Significant difference between two groups (P < 0.05). (C) ROC curve of the length proportion of cervical cone excision 
in detecting cervical cancer. 
Abbreviations: HSIL, high-grade squamous intraepithelial lesion; LSIL, low-grade squamous intraepithelial lesion; TZ, transformation zone.
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of 96.4% and 56.8% in our clinical centre.8 This finding 
implies that the sensitivity of HR-HPV testing was higher 
than that of high-grade cytology. Interestingly, an LR-HPV 
-infected patient with occult cervical cancer who was 
HPV28 positive was found in our study.

In our study, 10% of occult cervical cancer was diag
nosed by colposcopy impression, which was higher than 
the previous rate of 3.5%.4 The proportion of CDB&ECC 
HSIL in all occult cancer patients was 100.0% in our 
study, compared to 95.0% in the previous study conducted 
in our clinical centre and 78.9% in Pretorius’s study.4,8 

Similar to Pretorius’s study,4 1.9% of CDB&ECC HSIL 
patients were further diagnosed with occult cervical can
cer. These findings indicate that attention should be given 
to patients with high-grade cytology, HR-HPV positivity, 
HSIL+ colposcopy impression and CDB&ECC results, 
since they may need to receive diagnostic cervical coniza
tion to exclude cancer. As the epidemiology shows, after 
early interventions for occult cervical cancer, the 5-year 
survival rate is 98%, and the 10-year survival rate is 
70%.33

Our study also paid attention to HSIL that CDB&ECC 
failed to detect, and the under-diagnosed rate was 7.5% in 
pathologic HSIL, basically coinciding with another study 
in China, which presented an under-diagnosed rate as 
5.8% and revealed that irregular vaginal bleeding, 
CDB&ECC HSIL, and multiple biopsies were indepen
dent risk factors for under-diagnosis of HSIL.34 Previous 
studies revealed that women with HSIL cytology, HPV16/ 
18-positive, and high-grade colposcopic impressions were 
at high risk of HSIL.35 We applied binary logistic regres
sion to identify the risk factors for HSIL+ patients, which 
indicated that cytology HSIL+, HPV positive, 
CDB&ECC HSIL+ and TZ type 3 were risk factors for 
pathologic HSIL+, while colposcopy impression was not. 
Our result was in line with previous research in general, 
but colposcopy impression was not considered a risk fac
tor for HSIL+. A possible explanation was that the con
sistency of colposcopy, as a subjective visual technique, 
was not standardized in the multicentre studies, and its 
quality control needs to be improved. Our results also 
indicated that patients with incomplete visibility of the 
TZ need to be further evaluated to exclude HSIL+. 
However, the number of patients with early-stage cervical 
cancer and “occult” cervical cancer was relatively small 
in our study, and the logistic regression model was not 
significant in predicting cervical cancer. A previous study 
revealed that the visibility of the squamocolumnar 

junction was associated with the incidence of occult cer
vical cancer, while cervical cytology before colposcopy 
was not.36

The TZ is the area of the transformed metaplastic 
squamous epithelium, whose regression into the endocer
vix causes difficulty in detecting cervical lesions. In our 
study, the proportion of TZ type 1 was the highest in the 
normal cervix and cervicitis and decreased when the 
intraepithelial lesion occurred and progressed. The propor
tion of TZ type 3 increased with the progression of cervi
cal lesions and reached its highest level in cervical cancer. 
The discrepancy between the histopathology results 
between CDB and conization was reported to be correlated 
with TZ type, and increased risk has been noted in patients 
with TZ type.37,38 In our study, 75.0% of occult cervical 
cancer patients were TZ type 3, which indicated that many 
cervical cancer patients with TZ type 3 might be missed by 
CDB due to declines in diagnostic agreement.

Most studies focused on the uniformity of the optimal 
length of cervical cone excision to avoid positive margins 
and reported its correlation with obstetrics prognosis, pre
senting an optimal length.39,40 However, no significant dif
ference was found in the length of cervical cone excision 
between cone-diagnosed HSIL patients and cervical cancer 
patients in this study. To date, no publication has emphasized 
the proportion of cone excision length for detecting cervical 
cancer. The length of the cervix in our study varied among 
the women, owing to individualized variation or conization 
history. We converted the length to the length proportion of 
cervical cone excision, which can individualize its applica
tion. Our findings revealed that the length proportion of 
cervical cone excision was significantly higher in cervical 
cancer patients than in HSIL patients, and conization 
reached the best diagnostic value when the excision was 
performed above a length proportion of 0.563.

Despite the applicable results, our study has some 
limits. First, we only collected patients from five tertiary 
clinical centres in China, which may lead to selective bias 
that restricts the application of our findings. Second, 25 
patients were lost to follow-up in our study, which may 
partially impact our conclusion. Third, not all enrolled 
patients finished all “three-step” screening procedures, 
resulting in incomplete information to fully elucidate the 
diagnostic value of the screening methods. Although the 
application of our findings is restricted and a study of 
a larger size needs to be performed for further verification 
and supplementation, our findings suggest the importance 
of conization for patients with TZ type 3 for detecting 
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occult cervical cancer and we propose using the minimal 
length proportion (>0.56) of cervical cone excision, other 
than a uniform length.
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