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Abstract. Treatment strategies for cervical intraepithelial 
neoplase (CIN)2 lesions differ among gynaecologists. To 
evaluate the differences in management of treatment with 
subsequent implications, all surgical treatment strategies and 
follow-up methods were retrospectively analysed for patients 
with intermediate dysplasia of the cervix. This study aimed 
to evaluate expectant management strategies and the effect 
of biopsy prior to radical surgery in CIN2. Patients diag-
nosed with a CIN2 lesion at the Orbis Medical Center in The 
Netherlands between 2006 and 2007 were retrospectively anal-
ysed. The follow-up ended on 1st January 2009. All 141 patients 
with CIN2 lesions were included; 109 had no previous history 
of any CIN lesion. Of the 109 patients, 12% (n=13) underwent 
an immediate radical surgical excision of the transformation 
zone (LLETZ procedure) and 85% (n=93) underwent a local 
biopsy. After the lesion was biopsied, expectant management 
was selected for 59% of the patients. Subsequent smears were 
normal in 40% of the patients. Of the patients with abnormal 
smears in follow-up, the LLETZ procedure was performed in 
86% of the patients (n=25). Of these cases, persistent disease 
was observed in 14% of the patients. After an immediate 
LLETZ procedure without prior biopsy, follow-up smears 
were abnormal in 31% of the patients. Persistent disease was 
significantly lower following radical excision of the lesion 
with a diagnostic biopsy versus without one (14 versus 31%). 
After expectant management, the rate of persistent disease 
was 53% (p<0.001). Overall, the rate of persistent disease was 
7%. Due to the high rate of persistent disease and the lower 
rate of overtreatment, CIN2 lesions should be treated by the 
excisional procedure. To restrict persistent disease, a biopsy 
is recommended prior to the actual treatment, since a higher 
rate of abnormal smears was observed in the follow-up after 
immediate radical excisions in the first visit.

Introduction

Cervical intraepithelial neoplasia (CIN), as a possible precan-
cerous disease, is predominantly observed in females of a 
reproductive age (1). A total of 70% of all cervical dysplasias 
are detected by population screening with cytology (2,3). 
The incidence of cervical cancer in The Netherlands is 9 per 
100,000 women (approximately 700 patients) (2,4). In The 
Netherlands, cervical population screening is available from 
the age of 30 years, at 5-year intervals. Due to standardised 
cervical cancer screening programs, the prevalence of cervical 
cancer has declined (1).

Treatment strategies for CIN2 differ among gynaeco-
logists in The Netherlands. Some of them prefer no surgical 
intervention and expectant management, whereas others 
prefer to perform radical excisions of the transformation zone. 
The histological diagnosis of CIN2 is extremely heteroge-
neous and has high inter-observer variation. Epidemiologic 
and molecular data suggest that CIN2 is a diverse group with 
some cases similar to CIN3 and some similar to productive 
HPV infection.

Of routinely screened women in the United States, 5% 
were found to have an abnormal cervical smear (5). The 
overall incidence of CIN was 2.7 per 1,000 females (5). Per 
1,000 females, CIN1 was found in 1.2; CIN2 in 0.8 and CIN3 
in 0.7 females (5). The highest rate of CIN1 (5.1 per 1,000; 
95% CI 2.2-9.2) was observed in women between 20 and 
24 years of age (5). The highest rates of CIN2 (3.8 per 1,000; 
95% CI 1.9-6.3) and CIN3 (4.1 per 1,000; 95% CI 2.1-6.7) 
were observed in females between 25 and 29 years of age (5). 

Some cervical dysplasia may be a self-limiting disease. Of 
all CIN1 lesions, regression is observed in 60% of cases and 
development to cervical carcinoma is observed in less than 1%  
(1,6-8). For CIN2 lesions, regression and malignant develop-
ment is noted in 40 and 5% of cases (1,6-8); for CIN3 lesions, 
regression and malignant development is noted in 31 and 22% 
of cases, respectively (1,6-9). This possibly underestimates the 
true invasive potential of CIN3, since even a small diagnostic 
biopsy may be curative for some female individuals (9).

Inappropriate management of CIN lesions may increase 
the risk of cervical cancer and/or result in overtreatment of 
non-progressing and even self-limiting CIN lesions (1). Due 
to the high rate of persisting dysplasia and the possibility of 
progression to invasive cancer, excisional procedures should 
be performed (1,6-8).
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Due to their heterogeneous pathology, CIN1, CIN2 and 
CIN3 may be combined for treatment decisions. Follow-up 
studies have shown that despite marginal relative differences 
in behaviour, the three lesions are more likely to persist or 
progress than to regress (1). CIN2 and CIN3 lesions share a 
number of biological characteristics usually associated with 
true cervical cancer precursors (1). There is widespread agree-
ment that treatment of CIN2 and CIN3 reduces both incidence 
of and mortality from invasive cervical cancer (1). However, 
options for the conservative management of adolescents with 
CIN2 and CIN3 have been expanded (1).

Few prospective studies focusing purely on CIN2 manage-
ment are currently available. This analysis delineates the 
natural history of CIN2 and the effects of surgical treatments 
for CIN2. This study aimed to evaluate expectant manage-
ment strategies and the effect of biopsy prior to radical 
surgery for CIN2.

Materials and methods

Patients presenting with CIN2 lesions at the Orbis Medical 
Center in Sittard between 2006 and 2007 were retrospectively 
analysed. The patients underwent at least one colposcopic and 
histologic examination during this period of time.

Cytologic and histologic examinations were followed up 
until 1st January 2009. In this medical center, two patholo-
gists examine cervical lesions.

The average and median age of the 141 patients with CIN2 
lesions during the study period was 39 years (18-84 years). 
According to the pathologist, the lesions were situated in the 
ectocervical epithelium in 97.6% (n=120), in the endocervical 
epithelium in 0.8% (n=1) and in both epithelial types in 1.6% 
(n=2) of cases.

Previous cytologic examinations were normal in 3% of 
patients and abnormal in 89% (PAP2 in 8%; PAP3A in 70%; 
PAP3B in 8% and PAP4 in 3%). No cytologic examination 
was previously performed in 8% of cases. In these cases, the 
CIN2 lesions were detected after portio amputation (n=2) or 
after other prior histological abnormalities in either a thera-
peutic or a diagnostic program (n=9). Patient history showed 
that 23% (n=32) of patients underwent cervical biopsy(-ies) 
or cervical surgery.

A Mann-Whitney U-test was performed on the data. 
P<005 was considered to be statistically significant.

Results

Of the 109 patients (77%) who had never had prior cervical 
interventions, a diagnostic biopsy was performed on 85% 
of patients (n=93) and an immediate radical excision of the 
transformation zone was performed on 12% of patients (n=13).  
In 3% of all patients (n=3), CIN2 lesions were accidentally 
found after a prolapse operation. Previous cytologic exami-
nations in the biopsy group were normal in 2.2% (n=2) and 
abnormal in 97.8% [PAP2 in 4.2% (n=4), PAP3A in 81.7% 
(n=76), PAP3B in 7.5% (n=7) and PAP4 in 4.3% (n=4)]. 
Previous cytologic examinations in the immediate LLETZ 
group were all abnormal [PAP2 in 23.1% (n=4), PAP3A 
in 69.2% (n=9) and PAP3B in 7.7% (n=1)]. The decision to 
perform either a LLETZ procedure or a diagnostic biopsy was 

made, depending on the PAP smear and on the decision of the 
gynaecologist based on the colposcopy exam.

Post-biopsy. After the lesion was biopsied (pathological 
result CIN2), expectant management was selected for 59% of 
patients (n=55). One of the reasons for expectant management 
is a histological result which is concordant with the cytolog-
ical result. Subsequent smears were normal in 40% (n=22) and 
abnormal in 53% (n=29) of patients, with 7% of patients (n=4) 
being lost to follow-up. Of the patients with abnormal smears 
in the follow-up (n=29), radical surgical excisions of the trans-
formation zone were performed using the LLETZ procedure 
in 86% (n=25); local biopsies were performed on 7% (n=2) of 
patients and exconisations on 7% (n=2) of patients. The results 
showed no dysplasia in 8% (n=2), CIN1 in 15% (n=4), CIN2 in 
56% (n=14) and CIN3 in 20% (n=5) of patients.

After the lesion was biopsied, LLETZ procedures were 
performed in a second visit in 31% (n=29) of patients. In 86% 
(n=25) of patients, follow-up smears were normal. In 14% 
(n=4) of patients, the smears were abnormal; thus other local 
biopsies (n=3) or a hysterectomy (n=1) were performed.

An exconisation was performed on 4% of the patients. In 
3 out of 4 patients, follow-up smears were normal, whereas in 
1 case the follow-up smear was abnormal (PAP3A).

Post-immediate LLETZ. After immediate radical excision 
of the transformation zone (LLETZ) without a prior biopsy, 
follow-up smears were abnormal in 31% of patients. Therefore, 
persistent disease was significantly lower after radical exci-
sion of the lesion with a prior diagnostic biopsy versus without 
(14 versus 31%). Following expectant management, the rate of 
persistent disease was 53% (p<0.001) (Fig. 1).

Overall, the rate of persistent disease was 7.3%. The average 
and median times between abnormal cytological and histo-
logical results were 37 and 32 days (range 12-224), respectively. 
The average and median times between a diagnostic biopsy 
and subsequent treatments were 113 and 56 days (range 9-428), 
respectively. The mean time between the first visit for the 
biopsy and the second for the LLETZ procedure was 36 days.

Discussion

For CIN2 lesions, regression and malignant development 
is observed in 40 and 5% of cases, respectively (1,6-8). The 
interindividual variation in the management of individuals 
with a CIN2 lesion is high among different (oncologic) gynae-
cologists. Some prefer expectant management, others perform 
radical excisions.

The population of this cohort is older than in most series 
of cervical premalignant diseases. The population in The 
Netherlands is initially invited for the national screening 
program at the age of 30. In many countries, cervical screening 
starts at a younger age. Difference in age may therefore explain 
the higher average and median age of our cohort.

Colposcopy should be performed in patients with an 
abnormal PAP smear or abnormal cervix noted at the gynae-
cological examination; colposcopy is optional in patients with 
abnormal vaginal discharge or irregular blood loss (10).

Excisional methods (particularly the LLETZ procedure) 
are considered preferable in situations where invasive cervical 
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cancer cannot be precluded via a combination of colposcopy 
and endocervical sampling with cytological correlation, as 
well as in situations where the risk of occult cervical cancer 
is high (1,10). Examples include females with unsatisfactory 
colposcopic examinations, positive endocervical curettage, 
and large lesions with a high-grade colposcopic appearance 
(1). Excisional treatment is mandatory for patients with an 
unsatisfactory colposcopy, suspicion of invasion or glandular 
abnormality (11).

According to the guidelines for the management of CIN 
or adenocarcinoma in situ (AIS), created in 2006 by the 
American Society for Colposcopy and Cervical Pathology, the 
options for conservative management in women with CIN2 
and CIN3 are extended (1). Observation at colposcopy and 
cytology at six-month intervals for up to two years is preferred 
over excisional therapy for reliable adolescents with biopsy-
confirmed CIN2 or CIN3, due to the high rate of spontaneous 
regression and lower rate of progression to invasive carcinoma 
(6). This is only an option if colposcopy is satisfactory, endo-
cervical curettage is negative, and the possibility of occult 
disease is acknowledged by the patient (1,6). Repeat biopsy is 
indicated if high-grade disease persists after 12 months and 
surgical treatment is indicated if it persists after 24 months (1). 

Colposcopy, including a radical excision of the transfor-
mation zone at the first visit ('see-and-treat' method), reduces 
the number of consultations and is thought to reduce patient 
anxiety while waiting for (repeat) histopathologic results 
(12,13). In addition, the loss-to-follow-up rate is lower than 
the 25% found with the traditional multi-visit management of 
CIN (14). The analysis revealed that compliance with follow-
up declines over time and reaches significance at the end of 
24 months of surveillance (15).

To evaluate the effectiveness of expectant strategy and 
LLETZ with and without prior biopsy in the management 
of CIN2 lesions, all data of patients with CIN2 lesions were 
analysed.

A marginal comment is that the three arms of the study are 
not completely comparable: i) the immediate LLETZ group 
was included since CIN2 was found on the histological exam-
ination following surgery; ii) no data on the referral history 
are provided. Conversely, in the group subjected to biopsy, 
the criteria used to assign the patient to immediate treatment 
or expectant management depended on the gynaecologist. 
This does not make the two groups balanced. The expectant 
management group is more homogeneous. After expectant 
management, the rate of persistent disease was 53%. Overall, 
after diagnostic biopsies no excisional treatment for CIN2 was 
obtained in 20% of cases (n=22) due to spontaneous healing. 
Therefore, any surgical procedure in CIN2 can be considered 
as overtreatment in almost 1 out of 5 cases.

Immediate radical surgery in patients with PAP3A 
prevents repeat colposcopic procedures in 12%, but the rate of 
persistent disease is higher. Following the immediate radical 
excision of the transformation zone with a LLETZ procedure, 
significantly more abnormal follow-up smears were observed 
(31%) compared to the abnormal follow-up smears noted after 
a histologic biopsy prior to the LLETZ procedure (14%).

In the literature, the rate of recurrent or persistent disease 
is 5-17% despite therapy with any of the excisional or abla-
tive techniques (1,14). Most failures occur within 2 years of 
treatment (1). In the present study, the total rate of persistent 
disease was 7%. Due to the higher rate of persistent disease, 
radical excisions in the first visit should be restricted. Female 
individuals who have been treated for CIN2 and CIN3 
remain at an increased risk of developing invasive cervical 
cancer 20 years after treatment for cervical intraepithelial 
neoplasia (16).

In conclusion, if expectant management in CIN2 is 
selected following colposcopic and histologic examination, 
persistent dysplasia is observed in 53%, and 40% of PAP 
smears are normal in follow-up. Therefore, any surgical 
procedure in CIN2 is considered overtreatment in almost 1 

Figure 1. Management of CIN2 lesions. Of the patients who had never had prior cervical interventions, a diagnostic biopsy was performed on 93 patients and 
a LLETZ procedure was performed on 13 patients. After biopsy, expectant management was selected for 55 patients, and second-visit LLETZ procedures for 
29 patients. The rate of persistent disease following expectant management was 53 versus 19% following treatment with LLETZ.
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out of 5 of all patients (22/109). Consequently, due to the high 
rate of persistent disease and the low rate of overtreatment, 
CIN2 lesions should be treated by excisional procedures. To 
restrict persistent disease, we recommend a biopsy prior to the 
actual treatment, since a higher rate of abnormal smears was 
found in the follow-up after immediate radical excisions in the 
first visit.
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