
Introduction

International treatment for cervical intraepithelial neo-

plasia (CIN), especially for CIN3, has followed temporal

trends: in the 1950s, hysterectomy was the treatment of

choice; in the 1960-70s, cold-knife conization was pre-

ferred; in the 1980s, cryotherapy or laser conization was

in favor; in the 1990s to the present, loop electrosurgical

excision procedure (LEEP) has been highly used [1].

Over the last five decades, cervical conization has been

widely performed as both a diagnostic and therapeutic

procedure for patients with CIN or microinvasive carci-

noma. 

Hysterectomy can be considered for elderly patients or

patients who do not desire preservation of reproductive

function. However, there are some patients with mi-

croinvasive or invasive carcinoma among those preoper-

atively diagnosed with CIN3. It is therefore necessary to

perform cervical conization to obtain a definitive patho-

logical diagnosis before deciding on treatment. This is

particularly true for postmenopausal patients [2, 3],

whose CIN lesions are more often localized to the endo-

cervix because of a physiological change in the location

of the squamocolumnar junction. A sufficiently deep

cone is needed for complete resection of lesions in post-

menopausal patients.

The complications of cervical conization are hemor-

rhage, cervical stenosis and occlusion, wound infection,

cervical incompetence, which may lead to preterm birth

during the second and third trimesters of subsequent preg-

nancies, and rare events such as uterine perforation, in-

jury to the bladder or rectum, and pelvic inflammation.

The complications of cervical conization in post-

menopausal patients, for whom a deep cone is needed as

described above, have not been fully investigated.

Several reports have described the difference in results

among treatment modalities such as cold-knife conization,

laser conization, and LEEP. However, there have been

only a few studies on the relation between treatment-

modality results and the patient’s menopausal status (pre-

or postmenopause).  

The aim of this retrospective study was to compare the

results and complications of laser conization and LEEP,

performed for CIN or microinvasive carcinoma, between

postmenopausal patients and premenopausal patients.
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Summary

Purpose of investigation: The aim of this retrospective study was to compare the results and complications of laser conization and

loop electrosurgical excision procedure (LEEP), performed for cervical intraepithelial neoplasia (CIN) or microinvasive carcinoma,

between postmenopausal and premenopausal patients. Material and Methods: This study recruited a total of 551 patients. In the laser

group (n = 405), there were 361 (89.1%) premenopausal and 44 (10.9%) postmenopausal women. In the LEEP group (n = 146), there

were 129 (88.4%) premenopausal and 17 (11.6%) postmenopausal women. The factors investigated in both groups were the length of

the tissue cone removed and the presence of positive endocervical cone margins, residual disease, and cervical stenosis. Results: In the

laser group, the length of the tissue cone was significantly longer in postmenopausal patients (17.9 ± 3.9 mm vs. 15.7 ± 3.6mm; p =
0.002). The rate of positive endocervical margins was significantly higher in premenopausal patients (9.1% vs. 0%; p = 0.037). The rate

of cervical stenosis was significantly higher in postmenopausal patients (59.1% vs. 8.3%; p < 0.0001). In the LEEP group, there were

no differences in the length of the tissue cone (premenopausal, 11.7 ± 1.9 mm vs. postmenopausal, 11.4 ± 2.7 mm; p = 0.12), the rate

of positive endocervical margins (24.0% vs. 17.6%), or the rate of residual disease (13.2% vs. 17.6%). The rate of cervical stenosis was

significantly higher in postmenopausal patients (23.5% vs. 4.1%; p = 0.002); however this rate was significantly lower than that seen

in the laser group. Conclusion: In postmenopausal patients, the rates of positive endocervical cone margins and of residual disease were

higher in the LEEP group; however, the rate of cervical stenosis was higher in the laser group. Physicians should be aware of the char-

acteristics of the devices used for cervical conization in postmenopausal women with CIN.
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Materials and Methods

Subjects
The authors retrospectively reviewed the records of 193 patients

with CIN or microinvasive carcinoma who underwent LEEP at

Dokkyo Medical University Hospital between January 2010 and

December 2012. All patients gave written informed consent for

treatment. A total of 47 patients were excluded from the study for

the following reasons: postoperative diagnosis of invasive squa-

mous cell carcinoma or adenocarcinoma with subsequent hys-

terectomy or lost to follow-up within 12 months. The remaining

146 patients were enrolled in this study as the LEEP group. The

authors also reviewed the data from 405 patients who underwent

cervical conization using a potassium-titanyl-phosphate (KTP)

laser or neodymium: yttrium-aluminum-garnet (Nd: YAG) laser

(unpublished data). 

LEEP was performed under local anesthesia using an electro-

cautery apparatus in an outpatient setting. The operating sur-

geons used similar surgical protocols, summarized as follows:

the loop electrode was selected according to the extent of the le-

sion: either a 20 × 18 mm radial electrode or a 10 × 10 mm

square electrode. LEEP was performed using the blend mode set

at 46 W. When the ectocervical lesion was too wide to be ac-

commodated by a single sweep, two or more sweeps were per-

formed. Hemostasis was then achieved using a five-mm ball

electrode on coagulation mode, set at 64 W. Vaginal gauze pack-

ing, with or without sodium alginate powder, was also used to

aid hemostasis in all patients.

The specimen pieces were reassembled to their original

anatomic shape before sending to pathology, so that the patholo-

gists could determine the true excisional margins.   

This study investigated the following factors: length of the re-

moved tissue cone and the presence of positive endocervical cone

margins, residual disease, and cervical stenosis. These factors

were compared between pre- and postmenopausal patients and

between laser conization and LEEP procedures. 

The length of the removed tissue cone was defined as the

maximum vertical length of the resected cervical specimen. En-

docervical cone-margin involvement was defined by histologi-

cal examination as the presence of CIN or microinvasive

carcinoma at a surgical margin. In patients with endocervical

cone-margin involvement, cytology and colposcopy were car-

ried out at six to eight weeks postoperatively, and at three, six,

and 12 months. If abnormal colposcopic findings were detected

during follow-up, colposcopy directed punch biopsy was per-

formed. When any type of histological abnormality persisted

more than six months, it was classified as residual disease. Cer-

vical stenosis was defined in premenopausal patients as either

symptomatic cervical stenosis with secondary dysmenorrhea or

prolonged menstruation resulting in hematometra or hemato-

cervix or as asymptomatic cervical stenosis with cervical nar-

rowing that prevented insertion of a uterine probe. In

postmenopausal patients, cervical stenosis was defined as com-

plete occlusion of the cervical canal, or cervical narrowing that

prevented insertion of a uterine probe. The current study was ap-

proved by the institutional ethical committee.

Statistical analysis
The lengths of the removed tissue cones were calculated as

means ± standard deviations and were analyzed using Student’s t
test. The other factors were analyzed using Fisher’s exact test. A

p-value of < 0.05 was considered to be statistically significant. 

Results

A total of 551 patients were evaluated for this study.

Table 1 shows the postoperative histopathological diagno-

sis of the 146 patients in the LEEP group. The median age

was 37 years (range, 21 to 67), and there were 129 (88.4%)

pre- and 17 (11.6%) postmenopausal women. The most

common diagnosis in all age groups was CIN3, with a total

of 112 (76.7%) patients. The second most common diag-

nosis was microinvasive carcinoma, present in 21 (14.4%)

patients. A few patients had CIN1, CIN2, adenocarcinoma

in situ (AIS), and CIN3 with AIS. 

Table 2 summarizes the relation between the investigated

clinicopathological factors and pre- versus postmenopausal

status in the LEEP group. There was no difference in the

length of the removed tissue cone in the pre- and post-

menopausal patients (11.7 ± 1.9 mm vs. 11.4 ± 2.7 mm, re-

spectively; p = 0.12). There were also no differences in the

rate of positive endocervical cone margins (24.0% vs.
17.6%; p = 0.76), and the rate of residual disease (13.2% vs.
17.6%; p = 0.71). The rate of cervical stenosis was signif-

icantly higher in postmenopausal patients than in pre-

menopausal patients (23.5% vs. 4.1%, respectively; p =

0.002).

In the laser group (n = 405), the median age was 36 years

(range, 20 to 75), and there were 361 (89.1%) pre- and 44

(10.9%) postmenopausal women (unpublished data).

In summary, the length of tissue cone removed from post-

menopausal patients was significantly longer than that re-

Table 1. — Pathological diagnosis after LEEP.
Age n (%) CIN1 CIN2 CIN3 MIC AIS CIN3+

(years) AIS

20~29 23 (15.8%) 0 1 20 2 0 0

30~39 67 (45.9%) 1 3 52 10 0 1

40~49 35 (24.0%) 1 2 25 7 0 0

50~59 14 (9.6%) 0 4 9 1 0 0

≥ 60 7 (4.8%) 0 0 6 1 0 0

Total 146 2 10 112 21 0 1

(%) (1.4%) (6.8%) (76.7%) (14.4%) (0%) (0.7%)

CIN: cervical intraepithelial neoplasia, MIC: microinvasive carcinoma,

AIS: adenocarcinoma in situ.

Table 2. — Clinical factors and pre- versus postmenopausal
patients in LEEP group.

Premenopause Postmenopause p value

n 129 17

Length of 11.7±1.9 11.4±2.7

0.12

removed cone (mm) (n=79) (n=8)

Positive endocervical 31 3

0.76

cone margin (24.0%) (17.6%)

Residual disease

17 3

0.71

(13.2%) (17.6%)

Cervical stenosis

2 4

0.002

(1.6%) (23.5%)
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moved from premenopausal patients (17.9 ± 3.9 mm vs.
15.7 ± 3.6 mm, respectively; p = 0.002). The rate of posi-

tive endocervical cone margins was significantly higher in

premenopausal patients (9.1% vs. 0%; p = 0.037). How-

ever, the rate of cervical stenosis was significantly higher

in postmenopausal patients (59.1% vs. 8.3%; p < 0.0001)

(unpublished data).

In premenopausal patients, the length of the removed tis-

sue cone was significantly shorter in the LEEP group than

in the laser group (11.7 ± 1.9 mm vs. 15.7 ± 3.6 mm; p <
0.0001) In postmenopausal patients, there was no differ-

ence between LEEP and laser (11.4 ± 2.7 mm vs. 17.9 ± 3.9

mm; p = 0.349) (Table 3).

The rate of positive endocervical margins was signifi-

cantly higher in the LEEP group than in the laser group in

both pre- and postmenopausal patients (24% vs. 9.1%; p =
0.0001 and 17.6% vs. 0%; p = 0.019, respectively) (Table

3). The rate of residual disease was also significantly higher

in the LEEP group than in the laser group in both pre- and

postmenopausal patients (11.6% vs. 1.7%; p < 0.0001 and

17.6% vs. 0%; p = 0.019, respectively) (Table 4). The rate

of cervical stenosis was significantly higher in the laser

group than in the LEEP group for both pre- and post-

menopausal patients (8.3% vs. 1.6%; p = 0.006 and 59.1%

vs. 23.5%; p = 0.02, respectively) (Table 5).

In the LEEP group, of the 17 premenopausal patients

with residual disease, ten patients with CIN1 or CIN2 were

followed at three- to six-month intervals. In the seven pa-

tients who underwent re-LEEP, five patients had positive

endocervical cone margins. One patient underwent a third

LEEP, and the other four patients were closely followed at

three- to six-month intervals. All three postmenopausal pa-

tients with residual disease underwent re-LEEP with nega-

tive cone margins. Of the two premenopausal patients who

developed cervical stenosis, one patient with mild symp-

toms (abdominal pain and prolonged menstruation) was

followed without treatment and one underwent outpatient

cervical dilation using a uterine probe. There were four

postmenopausal patients who developed cervical stenosis.

Because these patients were asymptomatic, as expected,

they were followed without treatment.

In the laser group, six premenopausal patients had resid-

ual disease: one underwent repeat laser conization and the

other five patients, who had CIN1 or CIN2, were followed

at three- to six-month intervals. Of the 30 premenopausal

patients who developed cervical stenosis, 13 patients who

were either asymptomatic or who had mild symptoms were

followed without treatment, and 11 underwent outpatient

cervical dilation using Hegar dilators. However, six patients

with severe symptoms and signs (dysmenorrhea, cramping,

and fertility problems) or with cervical occlusion under-

went inpatient cervical dilation and cervicoplasty. There

were 26 postmenopausal patients with cervical stenosis; all

were followed without treatment (unpublished data). 

Discussion

The complications of cervical conization mainly include

intra- and postoperative hemorrhage, cervical stenosis or

occlusion, and wound infection. In this study, the authors

compared complications in pre- and postmenopausal pa-

tients undergoing LEEP or laser conization, with attention

to endocervical margin involvement, residual disease, and

cervical stenosis. 

Margin involvement is recognized as an important pre-

dictive factor that reflects residual disease and influences

follow-up treatment. The rate of endocervical margin in-

volvement after conization has been reported as 7–22%

[4-6], and several reports identify the factors associated

with endocervical margin involvement after conization [4,

5, 7, 8]. Bae et al. reported that the rate of endocervical

margin involvement was 7.5%, positively associated with

disease severity and increasing patient age (< 40 years vs.
40–59 years vs. ≥ 60 years) and inversely related to cone

depth (1–19 mm vs. 20–39 mm) [4]. They provided a flow

Table 3. — Endocervical margins after LEEP or laser
conization in pre- versus postmenopausal patients.

LEEP group Laser group p value

(n=146) (n=405)

Premenopause n=129 n=361

negative 98 (76.0%) 328 (90.9%) 0.0001

positive 31 (24.0%) 33 (9.1%)

Postmenopause n=17 n=44

negative 14 (82.4%) 44 (100%) 0.019

positive 3 (17.6%) 0

Table 4. — Residual disease after LEEP or laser conization
in pre- versus postmenopausal patients.

LEEP group Laser group p value

(n=146) (n=405)

Premenopause n=129 n=361

negative 112 (76.7%) 355 (98.3%) < 0.0001

positive 17 (11.6%) 6 (1.7%)

Postmenopause n=17 n=44

negative 14 (82.4%) 44 (100%) 0.019

positive 3 (17.6%) 0

Table 5. — Cervical stenosis after LEEP or laser coniza-
tion in pre- versus postmenopausal patients.

LEEP group Laser group p value

(n=146) (n=405)

Premenopause n=129 n=361

stenosis (-) 127 (98.4%) 331 (91.7%) 0.006

stenosis (+) 2 (1.6%) 30 (8.3%)

Postmenopause n=17 n=44

stenosis (-) 13 (76.5%) 18 (40.9%) 0.02

stenosis (+) 4 (23.5%) 26 (59.1%)
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chart of the recommended cone depth to avoid endocer-

vical margin involvement according to patient age and

disease severity. They also mentioned that there is no dif-

ference in margin-negative and margin-positive groups by

surgical modality (e.g., cold knife, laser, fine-needle elec-

trode). Costa et al. reported that the rate of endocervical

margin involvement was 14% (98/718), and disease sever-

ity and duration were the strongest determinants of posi-

tive margins; however, electrosurgical cone depth had no

protective effect in their study [6]. Shaco-Levy et al. re-

ported that cone-margin involvement after LEEP was ob-

served in 33% (endocervical, 22%; ectocervical, 8%;

both, 3%), and the factors associated with cone-margin

involvement were older age (> 35 years), widespread dys-

plasia in the cone specimen, and endocervical gland in-

volvement [5]. These studies demonstrated somewhat

conflicting data about the clinicopathological factors as-

sociated with margin involvement. These differences can

be explained by the different experimental designs and the

differing treatment modalities and clinical definitions of

margin involvement.

In the current study, the authors found no difference in

the rate of positive endocervical cone margins for pre- and

postmenopausal patients in the LEEP group (Table 2). Pos-

itive endocervical margins were significantly higher in the

LEEP group than in the laser group in both pre- and post-

menopausal patients (Table 3). The reason for this differ-

ence may be mainly due to the length of tissue removed,

which is significantly shorter in the LEEP group, especially

in premenopausal patients. 

Many reports indicate that margin involvement is related

to postconization residual disease; however, margin status

does not always correlate to pathologically confirmed

residual disease in subsequent follow-up (including hys-

terectomy, repeat conization, colposcopically directed

biopsy, or endocervical curettage specimens). For patients

with negative margin involvement, the probability of resid-

ual disease is 2–31%, whereas for patients with positive

margin involvement, the probability of residual disease is

30–90% [9-14]. Kietpeerakool et al. reported that 44 pa-

tients (51.8%) with positive margins after LEEP for CIN2-

3 had residual disease on subsequent surgical treatment

[15]. A meta-analysis by Ghaem-Maghami et al. showed

that residual or recurrent disease occurred in 597 (18%) of

3,335 patients with margin involvement versus 318 (3%)

of 12,493 patients with negative margins [16].

The clinicopathological factors that have been investi-

gated for predicting residual disease after conization were

age, menopausal status, parity, severity of disease, postcone

endocervical curettage results, surgical margin involvement,

endocervical gland involvement, multiple-quadrant disease,

and depth of conization. However, these results have been

inconsistent on both univariate and multivariate analyses.

Ramchandani et al. reported that endocervical margin status

and severity of disease significantly predicted persistent or

recurrent disease after cold-knife conization or LEEP [17].

Kietpeerakool et al. reported a multivariate analysis show-

ing that extensive endocervical cone-margin involvement

(three to four quadrants) after LEEP for CIN2-3 was a strong

predictor of residual disease confirmed by subsequent sur-

gical treatment (repeat LEEP or hysterectomy). They also

stated that the number of involved quadrants should be eval-

uated to plan further management. For instance, post-treat-

ment surveillance without hysterectomy may be an

alternative in those with one- to two-quadrant involvement

because only 30% of such patients have residual disease,

while for patients with extensive endocervical margin in-

volvement (three to four quadrants), who have a high inci-

dence of residual disease (89.7%), hysterectomy is strongly

advised [15]. Shaco-Levy et al. reported that 36% of pa-

tients with positive margins had persistent or recurrent dis-

ease confirmed by subsequent repeat conization or

hysterectomy, as opposed to 2% of those without margin in-

volvement (p < 0.001). They concluded that involvement of

cone margins and older age were associated with persistent

or recurrent disease [5]. Lu et al. also reported that positive

endocervical curettage, positive endocervical margins, and

multiple-quadrant disease were predictive factors for CIN

persistence or recurrence [14]. Park et al. reported that in

47 patients with positive endocervical margins after LEEP

or cold knife conization, 31 (66%) had residual disease. In

their multivariate analysis, positive margins and precone

high-risk human papilloma virus (HPV) viral load were the

only significant factors predicting residual disease con-

firmed by postcone hysterectomy. However, post-

menopausal status, severity of disease (CIN3 vs. micro-

invasive cancer), conization method (LEEP vs. cold-knife

conization), and glandular extension were not significant

[18]. They also mentioned that appropriate application of

these predictive factors may further decrease the incidence

of postcone hysterectomy. Ryu et al. also reported that mar-

gin involvement was a significant factor predicting residual

or recurrent disease after LEEP. They also noted that the

sensitivity and negative predictive value of the HPV DNA

test for residual or recurrent disease were both 100% at three

and six months [19]. 

In the current study, the rate of residual disease after fol-

low-up for positive endocervical margins was 58.8% (20

of 34 patients) and 18.2% (six of 33 patients) in the LEEP

and laser groups, respectively. The rate of residual disease

after follow-up in the LEEP group was higher than that seen

in the laser group (p = 0.001). One reason for the lower rate

in the laser group might have been cauterization added for

hemostasis. However, clinicians must keep in mind that ex-

cessive cauterization by laser may induce cervical steno-

sis. 

The CIN lesions of postmenopausal patients are more

often localized to the endocervix than those of pre-

menopausal patients; therefore, it is necessary to perform

sufficiently deep excision to avoid positive endocervical
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margins. In the authors’ previous study, there were no post-

menopausal patients with positive endocervical margins in

the laser group (unpublished data). As the length of the

cone removed from postmenopausal patients was signifi-

cantly longer than that removed from premenopausal pa-

tients, the obtained cone depth was sufficient to avoid

positive endocervical margins for postmenopausal patients.

As the length of the removed tissue cone increases, re-

gardless of the age of the patient, the incidence of positive

endocervical margins or residual disease may decrease;

however, the incidence of cervical stenosis may unfortu-

nately increase. The reported incidence of cervical stenosis

after conization is 4–17% [20-25]. There are several stud-

ies investigating the risk factors associated with cervical

stenosis after conization [22, 24, 26, 27]. Boulanger et al.
reported that the rate of cervical stenosis is 73.1% and

14.9% in post- and premenopausal women, respectively

[27]. Houlard et al. reported that cervical stenosis after laser

conization was observed in 16.8% (40 of 238 patients), and

that patient age was the only independent factor associated

with the risk of stenosis [24]. Baldauf et al. reported a 4.3%

rate for cervical stenosis after conization, and their uni-

variate analysis found that the risk of cervical stenosis was

greater for patients older than 50 years of age, for those

with completely endocervical lesions, for those with an ex-

cision depth 20 mm or greater, and for those undergoing

laser conization instead of LEEP. Multivariate analysis de-

termined that excision depth and a completely endocervical

lesion are the only independent risk factors [22]. 

In the present study, the rate of cervical stenosis after

LEEP was significantly higher in postmenopausal patients

than in premenopausal patients (Table 2); these rates are

similar to the results of previous studies. However, the rate

of stenosis was significantly higher in the laser group in

both pre- and postmenopausal patients (Table 5). These re-

sults support those of Baldauf et al. [22]. Since increased

patient age is a significant risk factor for cervical stenosis

after conization, several investigators have proposed that

hysterectomy might be preferable for postmenopausal pa-

tients with CIN [24, 27]. 

Post-treatment cervical stenosis is an important issue be-

cause it prevents adequate cytological follow-up of patients

treated for CIN or early invasive cervical carcinoma. Long-

term follow-up after cervical conization for CIN is manda-

tory due to the possibility of late occurrence of cervical

cancer, up to 20 years after treatment [16, 28]. Recently,

Strander et al. reported that women previously treated for

CIN3 are at increased risk of developing and dying

from cervical or vaginal cancer, and the risk accelerates

above the age of 60 years, suggesting a need for lifelong

surveillance [1]. Therefore, early detection of treatment

failure is an important and fundamental issue, especially in

postmenopausal patients. Cervical conization may be a less

invasive surgical procedure than hysterectomy for post-

menopausal patients with CIN; however, the risks of post-

operative complications or problems remain, causing a

dilemma for physicians. It is important to carefully choose

the most appropriate treatment procedure for CIN occur-

ring in a postmenopausal patient.

Conclusion

Postmenopausal patients have a higher rate of positive

endocervical cone margins and of residual disease with

LEEP than with laser conization. However, the rate of cer-

vical stenosis is higher with laser treatment. Physicians

should be aware of these differences when making treat-

ment decisions, especially for postmenopausal patients with

CIN.
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