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Introduction

It was shown that the rate of low-grade squamous
intraepithelial lesions (LSIL) has increased in the United
States over the last decade, and in 2003 the mean LSIL
reporting rate was 2.9% for liquid-based specimens [1].
The prevalence of a cervical intraepithelial neoplasia
(CIN) grade 2 or greater identified at initial colposcopy
among women with LSIL is 12-16%. Repeated cytology
at six and 12 months or high-risk (oncogenic) human
papillomavirus (HR-HPV) types at 12 months was the
preferred management option for women with LSIL and
satisfactory colposcopy according to 2006 consensus
guidelines for the management of women with abnormal
cervical cancer screening tests [2]. Cytologic follow-up
alone leads to 20% of false-negative results; when this is
associated with colposcopy, the false-negative rate falls to
3-8% [3, 4]. The established cyto-colposcopic procedure
has directed very effective work in cervical cancer screen-
ing and cervical intraepithelial neoplasia (CIN) screening.
Yet unsatisfactory colposcopy is one of the main factors
that prevents correct cyto-colposcopic follow-up with the
risk of an unseen lesion. Some studies showed that LSIL
with risk factors such as unsatisfactory colposcopy or
positive endocervical curettage, persistence of CIN1/L-
SIL or HR-HPV infection for longer than two years and
age older than 40 years might hide a high-grade lesion or
an occult invasive cancer, and that regular observation
might miss them [5, 6]; thus a diagnostic excision proce-
dure has been suggested. 

Systematic management is not proposed in the current
guideline, thus more studies are needed to confirm
whether a diagnostic excisional procedure is an appropri-
ate option for cases with risk factors. The purpose of the
present study was to retrospectively review the records of
women who had undergone a loop electrosurgical exci-
sion procedure (LEEP) for repeat LSIL with unsatisfacto-
ry colposcopy. The clinical characteristics of patients
were analyzed to evaluate the value of LEEP for repeat
LSIL with unsatisfactory colposcopy and the outcomes of
post-conization management.

Materials and Methods

We retrospectively reviewed the records of 136 women who
underwent LEEP for repeat LSIL with unsatisfactory col-
poscopy between October 2006 and April 2007 at Beijing
Obstetrics and Gynecology Hospital, Capital Medical Univer-
sity, China. Each woman had repeat LSIL in three or six months
and received LEEP for unsatisfactory coloscopy. Women with
HIV infection or with other causes of immunosuppression were
excluded from the study. Women age � 21 and those in post-
menopause were also excluded. 

Endocervical curettage (ECC) was performed in each patient
before LEEP to assess the endocervical canal. LEEP was per-
formed with a single pass using a variable-sized loop electrode.
The Schiller test was used to determine the range of excision. A
line approximately 2 mm outside the unstained iodine (Schiller-
positive) area of squamous epithelium was set as the external
incision edge. The depth of LEEP was 7-12 mm. Specimens
were marked by silk thread and routinely examined using
pathologic section.

Conventional cytology was performed and evaluated accord-
ing to the criteria of Bethesda 2001. Colposcopic findings were
described according to the criteria of the International Federa-
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tion for Cervical Pathology and Colposcopy (Barcelona 2002).
All women underwent HPV testing by using the Digene cervi-
cal sampler kit just before and after LEEP (Digene, Gaithers-
burg, MD). The samples were stored at -20°C until further pro-
cessing was available. HPV detection was performed by using
the commercially available Hybrid Capture II (HCII) system
(Digene). All the samples were analyzed only for the presence
of HR-HPV types (16, 18, 32, 34, 36, 39, 45, 51, 52, 56, 58, 59,
and 68). The cutoff of 1 relative light unit (RLU; 1.0 pg/ml) was
used to classify a specimen as positive or negative [7]. All cone
specimens and cytologies were independently and blindly eval-
uated by two pathologists. When differences between the two
independent evaluations were detected, a new evaluation by the
two observers was conducted and a consensus diagnosis was
reached. 

All women were followed-up as outpatients. Follow-up pro-
cedures included gynecologic examination, liquid-based cyto-
logical testing and detection of HPV DNA by HPV-HC II,
and/or colposcopy. The Ethics Committee of Beijing Obstetrics
and Gynecology Hospital, Capital Medical University approved
the study.

Statistical Analysis

Single factor analysis was performed using an independent
samples t test for continuous data and the chi-square test for
categorical data. Statistical analyses were performed using
SPSS version 16 (SPSS, Chicago, IL, USA); p < 0.05 was con-
sidered significant.

Results

Description of patients

A total of 136 women aged between 22 and 53 years
underwent LEEP for repeat LSIL with unsatisfactory col-
poscopy during the period of study. The characteristics of
patients are shown in Table 1. Seventy-five women
(55.1%) had CIN 1 confirmed in the LEEP specimen and
24 women (17.6%) had CIN 2-3. In 37 women (27.2%),
no lesion was identified after a thorough examination of
the LEEP specimen. Positive pretreatment HPV testing
was significantly more frequent in women with CIN 2-3
(24/24, 100%) and CIN 1 (58/75, 77.3%) than in women
with no lesion in the LEEP specimen (3/37, 8.1%; p <
.01). Fifteen of 24 (62.5%) women with CIN 2-3 had
endocervical dysplasia in ECC, while 18 of 75 (24%)
with CIN 1 and one of 37 (8.1%) women with no lesion
in the LEEP specimen (p = 0.001). The dysplastic ECC
had a sensitivity (33.3%) and specificity (97.3%) for
detecting CIN. Seventy women (70/136, 51.5%) had a
history of cervical physical treatment because of cervical
erosion (45/70, 64.3%), cervical hypertrophy (14/70,
20%), and repeat cervical polyps (11/70, 15.7%). 

All the seven (29.2%) cases of CIN 2-3 with positive
margins received repeat LEEP/cold knife conization and
had excision of CIN with negative margins and then
received follow-up. The 15 (20%) cases of CIN 1 with
positive margins received follow-up only as well as those
cases with no lesion. Mean follow-up time was 28.3
months (range, 16 months to 36 months). 

Risk of persistent/recurrent disease after LEEP of CIN 1

Persistent/recurrent disease was identified in two of
24 (8.3%) patients with CIN 2-3, one of them recurred
as CIN 2-3 and one as CIN 1. Two of 37 women (5.4%)
with negative LEEP histology were found to develop to
CIN 1. In the group of women with CIN 1 in the LEEP
specimen, surgical margins were positive in 15 cases
(20%). The exocervical margin was involved in seven
(46.7%), the endocervical margin in five (33.3%), and
both margins in three cases (20%). Persistent/recurrent
disease was identified in 11 of 75 (14.7%) women dur-
ing the follow-up. Ten women recurred as CIN 1 and
one woman as CIN 2-3.

Seven women (41.1%) of all the 17 recurrences were
detected in 12 months after treatment (100% with positive
pre-treatment HR-HPV test), and another ten women
were detected between 14-32 months (20% with positive
pre-treatment HR-HPV test). The diagnosis of
persistent/recurrent disease was established by colpo-
scopically directed pouch biopsy in 11 cases and six by
repeat LEEP for two abnormal cytologies (ASCUS or
higher) with unsatisfactory colposcopy. Mean lag time
between LEEP and diagnosis of recurrent disease was
10.3 ± 8.5 months (range, 4-32). 

The data of 75 women with CIN 1 in the LEEP speci-
men were analyzed in more detail. The overall mean age
was 37.6 ± 11.3 years, and of non-recurrent cases it was
39.2 ± 9.5, whereas in cases that developed disease, it was
37.5 ± 9.7 years. The positive rate of HR-HPV before
treatment was 78.1% (50/64) in nonrecurrent cases, and
72.7% (8/11) of women developing persistent/recurrent
disease. Post-treatment HCII was positive in nine the 11
cases 81.8% with persistent/recurrent disease, while the
rate in non-recurrent cases was 32.8% (21/64) during the
follow-up (p < 0.01). The infection rate of HR-HPV
decreased from 77.3% (58/75) of pre-treatment to 40% of
post-treatment cases. HR-HPV after treatment and posi-
tive cone margins were associated with significantly high-
er risk of residual/recurrent disease (Table 2).

Table 1. — Characteristics of patients who underwent
conization for repeat low-grade squamous intraepithelial
lesions (LSIL) with unsatisfactory colposcopy (n = 136).

Clinical parameters Diagnosis in the LEEP specimen
Negative CIN 1 CIN 2-3 p

No. (%) 37 (27.2%) 75 (55.1%) 24 (17.6%) NA
Age, years 41.2 ± 10.2 37.6 ± 11.3 38.6 ± 9.8 0.6278
Parity 1.2 ± 0.4 1.2 ± 0.42 1.4 ± 0.35 0.5816
Gravidity 2.8 ± 1.1 2.9 ± 1.0 2.8 ± 0.9 0.5706
% of positive

pretreatment
HR-HPV 3 (8.1%) 58 (81.3%) 24 (100%) 0.000

% of dysplastic
endocervical
curettage 1 (2.7%) 18 (24.0%) 15 (62.5%) 0.000
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Sensitivity, specificity for persistent/recurrent disease
after treatment of CIN 1

The sensitivities and specificities of cone margins, HR-
HPV test and cervical cytology are shown in Table 3. The
data were derived from the histological diagnosis in
LEEP specimens and the follow-up visits of the CIN 1
cases. 

Discussion

The diagnosis and treatment of LSIL depends on the
correct cytocolposcopic procedure. Yet unsatisfactory
colposcopy is one of the main factors that prevents effec-
tive follow-up with the risk of an unseen lesion, which
stresses the need of excision for patients with L-SIL/CIN
1. Previous reports have shown that 23-55% of patients
undergoing LEEP for CIN 1/LSIL actually had CIN 2-3
[7, 8]. In our study, 17.6% of the women treated because
of repeat LSIL, actually harbored a high-grade lesion in
the LEEP specimen. The problem is whether LEEP is
necessary for all the women of repeat LSIL coexisting
with unsatisfactory colposcopy. We found that all of those
women harboring CIN 2-3 in LEEP specimens had posi-
tive pre-treatment HR-HPV, while only three (8.1%) with
no lesion in the LEEP specimen had a positive pre-treat-
ment HR-HPV, implying that these lesions might be
caused by low risk-HPV (LR-HPV). This result is consis-
tent with the data previously reported by other authors [9-

11]. We suggest that a conservational approach might be
more reasonable than LEEP for those women with repeat
LSIL and negative HCII testing. All the cases of CIN 2-3
and 81.3% of cases with CIN 1 were positive for HR-
HPV testing before LEEP, meaning that pre-treatment
HR-HPV detection may provide useful information and
that particular attention should be paid to women with
HR-HPV before treatment.

Although endocervical dysplasia presents a complex
clinical dilemma, it is still necessary because optimal
visualization of the endocervical canal is not technically
feasible especially when cervical dysplasia or potentially
invasive cervical carcinoma is difficult to detect with col-
poscopy [12]. In our study, we found the rate of endocer-
vical dysplasia increased according to the severity of the
lesion. Endocervical dysplasia was significantly associat-
ed with the severity of CIN. Hence, it is reasonable that
when a woman with positive ECC for cervical dysplasia
must, to confirm or negate the presence of invasive carci-
noma, undergo an excisional procedure in the form of a
cone biopsy that includes the transition zone and part of
the endocervical canal. This is consistent with the data
previously reported by other authors [13]. 

We found that the cervical treatment (51.5%) is the
main reason for unsatisfactory colposcopy which makes
colposcopic assessment technically more difficult. Foci of
CIN and/or invasive disease may be buried under an
apparently normal epithelium. Moreover, the transforma-
tion zone may be difficult to visualize in its entirety
because of scarring [14]. Most of the women received the
cervical treatment because of cervical erosion (45/70,
64.3%), cervical hypertrophy (14/70, 20%), repeat cervi-
cal polyps (11/70, 15.7%), and none for CIN. Physicians
should be prudent in choosing the treatment in benign
cervical disease.

Ghaem-Maghami et al. [15] assessed the effect of com-
pleteness of excision on the risk of post-treatment disease
by a meta-analysis of 65 studies and found that women
with involved or uncertain excisional margins had an 18%
pooled prevalence of high-grade disease after treatment.
In our study, all the seven cases of CIN 2-3 with positive
margins received repeat LEEP/cold knife conization and
had excision of CIN with negative margins. In all the 17
persistent/recurrent diseases, only two of 24 (8.3%)
women with CIN 2-3 in the LEEP specimens had recur-
rent disease develop. 

Persistent/recurrent disease was found in women with
CIN 1 (11/75, 14.7%). Moreover, two cases (5.4%) with no
lesion in the LEEP specimen were detected as CIN 1 in the
follow-up. This indicated the need for strict follow-up after
LEEP excision no matter if CIN 2-3, CIN1 or no lesion. 

No association was observed in our series between age
and risk of persistent/recurrent disease as previously
reported in a series of CIN 2-3 [6]. Although the involve-
ment of treatment margins was a predictor of
persistent/recurrent disease, eight cases (8/15, 53.3%) of
positive margins did not recur, while four women 
(4/11, 36.4%) with negative cone margins developed per-
sistent/recurrent disease. Thus, we confirmed that status

Table 2. — Risk of persistent/recurrent disease after LEEP of
CIN1 (n = 75).

Persistent/ Non-persistent/ p
recurrent group recurrent group

No. (%) No. (%)

Age (years)
� 35 4 33
> 35 7 31 0.5452
Positive pre-treatment HR-HPV 8 (72.7%) 50 (78.1%) 0.9959
Positive post-treatment HR-HPV 9 (81.8%) 21 (32.8%) 0.0063
Positive cone margins 7 (63.6%) 8 (12.5%) 0.000

Table 3. — Sensitivity, specificity for persistent/recurrent
disease after treatment of CIN 1 (n = 75).

Sensitivity (%) Specificity (%)

Cone margin 63.6 87.5
First abnormal cervical cytology after LEEP 72.7 89.1
Positive pre-treatment HR-HPV 72.7 17.2
Positive post-treatment HR-HPV 81.8 67.2
Positive pre-treatment HR-HPV and first

abnormal cervical cytology after LEEP 72.7 95.3
Positive pre-treatment HR-HPV or first 

abnormal cervical cytology after LEEP 81.8 15.6
Positive post-treatment HR-HPV and first 

abnormal cervical cytology after LEEP 72.7 95.3
Positive post-treatment HR-HPV or first 

abnormal cervical cytology after LEEP 90.9 65.6
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of cone margins had a limited value in predicting persist-
ent/recurrent disease of CIN 1. These results were in
keeping with the data when studying CIN 2-3 cases [14].

In our study, we found that HR-HPV detected by HCII
during the follow-up had a higher sensitivity and speci-
ficity than the pretreatment HCII (81.8% vs 72.7%, p >
0.05; 67.2% vs 17.2%, p < 0.01) for detecting women
with persistent/recurrent disease. Nine cases (9/11) with
persistent/recurrent disease had a positive HCII test after
LEEP, which meant that HR-HPV is the major cause of
CIN and those cases with positive HCII tests should have
close follow-up. The decreased rate of positive HCII tests
after LEEP (40% vs 81.3%, p < 0.01) indicated that LEEP
was helpful to clear the HR-HPV. The HCII test alone dur-
ing follow-up reached a sensitivity of 81.8%, retaining a
specificity of 67.2%. These figures are similar to the sensi-
tivity obtained by single cytology (72.7% and 89.1%,
respectively). The sensitivity can reach 90.9% when posi-
tive post-treatment HR-HPV or first abnormal cervical
cytology after LEEP is found, and the specificity is 95.3%
when positive post-treatment HR-HPV coexisting with
first abnormal cervical cytology after LEEP is detected. It
is confirmed that post-treatment follow-up of patients
should include both cytology and HPV testing. Although
this might increase medical costs, it would alleviate the
current situation by self-collection of specimens for human
papillomavirus (HPV) DNA testing [16, 17]. 

Strict indepth examination of patients with repeat LSIL
coexisting with unsatisfactory colposcopy because of a sig-
nificant risk of a hidden CIN 2-3 lesion. LEEP was reason-
able for those cases with a positive HR-HPV test or dyspla-
sia cytology in ECC, but a conservative approach might be
more appropriate for those women with a negative HR-
HPV test. Patients with positive HR-HPV tests during fol-
low-up should be considered at risk of having persi-
stent/recurrent disease develop and may receive a closer
follow-up protocol. Post-treatment follow-up of patients
should include both cytology and HR-HPV testing. 
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