
Introduction

Squamous cell carcinoma (SCC) of the uterine cervix is

the sixth most common cancer worldwide and one of the

most important causes of death in women from developing

countries [1, 2]. Even so, SCC is the fifth most common

cancer among Korean women according to a nationwide

epidemiologic study from 2009 [3].

Since the 1980s, conization has been widely used for di-

agnosis and treatment of cervical intraepithelial neoplasia

(CIN) because it provides specimens for histological ex-

amination, can be performed in the outpatient department

with only local anesthesia, and has a high success and low

complication rate [4, 5]. However, physicians must con-

sider a patient’s future fertility plan because this procedure

may increase the risk of obstetric complications [6-8]. Ac-

cordingly, patients with abnormal cervical cytology have

been treated according to the American Society for Col-

poscopy and Cervical Pathology (ASCCP) guidelines for

over 30 years. 

Incomplete excision of CIN has been noted in a consid-

erably high proportion of women [9]. In a recent long-term

study, subsequent Pap smears from 29% of patients with

positive margins showed abnormal cytology, and 82% of

these women had residual CIN [10]. Some studies have re-

ported a prevalence of positive cone margin from 27% to

42.2% [11-14]. Because patients with positive cone mar-

gins have a significantly higher risk of having disease per-

sistence and/or progression to SCC than those with

negative margins, complete excision is also important [15-

18].

In 2006, ASCCP guidelines included the ‘see-and-treat’

strategy as an alternative to the stepwise protocol in pa-

tients with HSIL cytology. When ‘see-and-treat’ strategy is

applied, conization can be performed immediately without

punch biopsy if CIN2/3 is suspected during colposcopic ex-

amination. Although the ‘see-and-treat’ strategy in women

with high-grade squamous intraepithelial lesion (HSIL) cy-

tology has shown acceptable overtreatment risk, little is

known about margin status compared with the ‘three-step’

approach [3]. Therefore, the purpose of the present study

was to compare the rate of cone margin involvement be-

tween patients receiving ‘see-and-treat’ and ‘three-step’

treatment.

Materials and Methods

The study population included patients who underwent coniza-

tion at the Kangbuk Samsung Hospital from January 2003 to Au-

gust 2012. The clinical data of patients with an abnormal cytology

on their Pap smear were recorded in a computerized database and

reviewed retrospectively by a single investigator. Institutional re-
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view board (IRB) approval was obtained. 

The Pap result was recorded regardless of the method used,

conventional or liquid-based, and classified according to the

Bethesda System of 2001. The punch biopsy result was recorded

regardless of the place where the biopsy was performed or

whether it was performed in an outside hospital or in the present

hospital. The treatment method for patients who visited this hos-

pital without a previous punch biopsy was determined by age, par-

ity, HPV results, and cytology results. Most patients with HSIL,

abnormal glandular cells of unknown significance (AGUS), SCC,

or adenocarcinoma cytology underwent conization without a

punch biopsy. Most patients with atypical squamous cells of un-

determined significance (ASCUS), atypical squamous cells can-

not rule out high-grade squamous intraepithelial lesion (ASC-H),

or low-grade squamous intraepithelial lesion (LSIL) cytology

were treated according to age, parity, and HPV result. Three-step

management was preferred for young (age < 30) nulliparous

women with ASCUS/LSIL. As mentioned above, the patients

were categorized into two groups: those who underwent coniza-

tion without a punch biopsy or who underwent conization after

colposcopic punch biopsy result (Figure 1).

Exclusion criteria were as follows: patients under the age of 20,

pregnant women, and patients who underwent conization directly

for gross cervix tumor. Conization was performed by a diathermal

electrocauterizer, which uses high-frequency waves. Pathologic

results were analyzed by pathologists at Kangbuk Samsung Hos-

pital. Specimens were described as chronic cervicitis, CIN grade

1, 2, or 3, microinvasive or invasive SCC, adenocarcinoma, or

other type of malignancy. The results of chronic cervicitis, koilo-

cytosis, and flat condyloma were regarded as ‘negative histology’.

Surgical margins were also described. All of the clinical data be-

tween the two treatment groups were compared.

Each variable was confirmed as not following a normal (Gauss-

ian) distribution with the Shapiro-Wilk test. A paired t-test was

used to evaluate continuous parametric variables. Fisher’s exact

test and χ² test were used to compare categorical variables. A p <
0.05 was taken to indicate a significant difference. All analyses

were performed using the Statistical Package for Social Sciences

(SPSS), version 18.0.

Table 1. — Clinicopathologic characteristics of patients.
See-and-treat Three-step p-value 

(n=694) (n=168)

Mean age (range), years 47.6 (24-88) 44.1 (24-87) <0.001*** 

Pap smear, n (%)

ASCUS 127 (18.2) 49 (29.1)

ASC-H 55  (7.9) 8 (4.7)

LSIL 182 (26.2) 37 (22.0)

HSIL 220 (31.7) 61 (36.3)

AGUS 25 (3.6) 1  (0.5)

SCC 37 (5.3) 6 (3.6)

Others 48 (6.9) 6 (3.6)  

Final histology, n (%)

Negative 165 (23.7) 22 (13.1)

CIN 1 159 (22.9) 14 (8.3)

CIN 2 87 (12.5) 31 (18.4)

CIN 3 or CIS 207 (29.8) 68 (40.4)

Invasive carcinoma

a 

76 (10.9) 33 (19.6)

Positive margin, n(%) 123(17.7) 32(19.0) 0.688  

p-value: by independent t-test or by Chi-square test or Fisher’s exact test.
a Invasive carcinoma group includes SCC, adenocarcinoma, adenosquamous
carcinoma, and malignant melanoma of the uterine cervix.

Table 2. — Margin involvement of conization specimens
according to pathologic results.

See-and-treat Three-step p-value

CIN 1, n 159 14 0.348 

Margin positive, n (%) 4 (2.5) 1 (7.1)

Margin negative, n (%) 155 (97.4) 13 (92.8)

CIN 2, n 87 31 0.741

Margin positive, n (%) 9 (10.3) 4 (12.9)

Margin negative, n (%) 78 (89.6) 27 (87.0)

CIN 3 or CIS, n 207 68 0.012

Margin positive, n (%) 55 (26.5) 8 (11.7)

Margin negative, n (%) 152 (73.4) 60 (88.2)

Invasive carcinoma

a

, n 76 33 0.129

Margin positive, n (%) 55 (72.3) 19 (57.5)

Margin negative, n (%) 21 (27.6) 14 (42.4)

p-value: by Chi-square test or Fisher’s exact test
a Invasive carcinoma group includes SCC, adenocarcinoma, adenosquamous
carcinoma, and malignant melanoma of the uterine cervix.

Table 3. — Margin involvement of conization specimens in
patients with HSIL cytology.

See-and-treat Three-step p-value

Mean age (range), years 47.0 (24-88) 45.1 (26-87) 0.321

CIN 2, n 32 6 0.412

Margin positive, n (%) 2 (6.2) 1 (16.6)

Margin negative, n (%) 30 (93.7) 5 (83.3)

CIN 3 or CIS, n 139 33 0.053

Margin positive, n (%) 34 (24.4) 3 (9.0)

Margin negative, n (%) 105 (75.5) 30 (90.9)

Invasive carcinoma

a

, n 32 17 0.234

Margin positive, n (%) 15 (46.8) 11 (64.7)

Margin negative, n (%) 17 (53.1) 6 (35.2)

p-value: by Fisher’s exact test.
a Invasive carcinoma group includes SCC, adenocarcinoma, adenosquamous
carcinoma, and malignant melanoma of the uterine cervix.

Figure 1. — Flow chart illustrating the procedure in Kangbuk

Samsung Hospital.
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Results

From January 2003 to August 2012, 862 patients under-

went conization at Kangbuk Samsung Hospital. Of these,

694 women who received conization without a punch

biopsy were categorized in the ‘see-and-treat’ group and

168 women were placed in the ‘three-step’ group. The clin-

ical characteristics of both groups are presented in Table 1.

The mean age was 47.4 years for the ‘see-and-treat’ group

and 44.1 years for the ‘three-step’ group. The proportion of

high-grade dysplasia in cytology (HSIL, AGUS, SCC) was

similar in the two groups (40.3% in the ‘see-and-treat’

group vs 40.4% in the ‘three-step’ group; p = 0.975). 

Final diagnosis after conization of the ‘see-and-treat’

group was as follows: negative: 165 (23.7%), CIN 1: 159

(22.4%), CIN 2: 87 (12.5%), CIN 3: 207 (29.8%), and in-

vasive carcinoma: 76 (10.9%). Final diagnosis for the

‘three-step’ group was as follows: negative, 22 (13.1%);

CIN 1, 14 (8.3%); CIN 2, 31 (18.4%); CIN 3, 68 (40.4%);

invasive carcinoma, 33 (19.6%). A total of 109 patients

were diagnosed with an invasive carcinoma in the coniza-

tion specimens. The diagnosis of invasive carcinoma in-

cluded 17 cases of adenocarcinoma, three cases of adeno-

squamous carcinoma, and two cases of neuroendocrine car-

cinoma. There were no significant statistical differences in

the histologic results between the two groups.

As seen in Table 1, 123 of 694 specimens (17.7%) of the

‘see-and-treat’ group and 32 of 168 specimens (19.0%) of

the ‘three-step‘ group had a positive margin for either CIN

or invasive cancer. There was no significant statistical dif-

ference between the two groups (p = 0.688). However, the

cone margin involvement rate of patients with CIN 3 was

higher in the ‘see-and-treat’ group (26.5% in the ‘see-and-

treat’ group vs. 11.7% in the ‘three-step’ group; p = 0.012)

(Table 2). When the authors sub-analyzed patients with

HSIL cytology, cone margin involvement rate of patients

with CIN 3 was higher in the ‘see-and-treat’ group, but

without statistical significance (24.4% in the ‘see-and-treat’

group vs. 9.0% in the ‘three-step’ group; p = 0.053) (Table

3).

Discussion

Conization is the standard treatment for high-grade CIN

[19, 20]. In 2006, the ASCCP guidelines introduced a ‘see-

and-treat’ approach as an alternative option to the stepwise

protocol for women with HSIL cytology. While this prac-

tice can decrease emotional stress as well as save time and

expenses for a patient with abnormal Pap results, several

studies have discussed the overtreatment risk of the ‘see-

and-treat’ strategy because of concerns about the increased

risk of preterm labor and other obstetric complications to

child-bearing aged women [7, 8, 21].

In reality, the median age of patients with CIN has been

described as 34 to 40 years in previous reports [6-8]. Al-

though high-grade dysplasia was present in 15% and 25%

of patients with ASCUS and LSIL cytology according to

ALTS (ASCUS/LSIL Triage Study), respectively, several

studies have reported significantly higher overtreatment

risk in the ‘see-and-treat’ strategy group among patients

with ASCUS/LSIL cytology [3, 22-25]. Considering the

complications of conization (e.g. bleeding, pain, obstetric

complications), the ‘three-step’ protocol seems to be more

appropriate for patients with ASCUS/LSIL cytology.

In patients with HSIL cytology, previous studies have re-

ported that the ‘see-and-treat’ strategy has an acceptable

overtreatment risk because high-grade dysplasia was pres-

ent in 61-74% of cases [3, 26]. However, these studies have

not detailed the margin status of the conization specimens.

The prevalence of a positive cone margin has been reported

in several studies as 27% to 33% [11, 13, 14]. The risk of

disease persistence or progression in patients with positive

cone margins is significantly higher than those with nega-

tive margins [15-18]. Therefore, the present authors thought

it would be important to compare the rate of cone margin

involvement between the ‘see-and-treat’ group and the

‘three-step’ group and determine optimal treatment strat-

egy.

In the present study, the overall cone margin involvement

rate of the ‘see-and-treat’ group was similar to that of the

‘three-step’ group. However, the cone margin involvement

rate for patients with CIN 3 was significantly higher in the

‘see-and-treat’ group (p = 0.012). This result may be due

to the following reasons. First, in the ‘three-step’ group,

more precise resection is possible due to colposcopic eval-

uation prior to conization. Second, physicians may tend to

excise small volume of cervix in ‘see-and-treat’ strategy

because there is no biopsy proven result. Likewise, physi-

cians tend to make wider conization specimen to the pa-

tients with biopsy-proven CIN 3 for the purpose of clear

resection margin. ‘See-and-treat’ strategy for the patients

with HSIL cytology should be applied carefully because

there has not yet been enough data about conization margin

status. The present authors then sub-analyzed the patients

with HSIL cytology. Although conization margin status was

not statistically significant in patients with CIN 3(p =

0.053), ‘see-and-treat’ strategy had a strong tendency to

have positive resection margin compared with the ‘three-

step’ strategy. Based on the present study, ‘three-step’ strat-

egy seems proper for management of women with HSIL

cytology.

This study was performed in a relatively large popula-

tion compared with previous studies. Furthermore, because

histologic results of conization specimens were interpreted

at a single pathologic laboratory, the consistency of histo-

logic analysis was reliable. However, this study does have

several limitations. First, the authors did not investigate

other associated factors for positive cone margins and in-

volved sites. Second, this study was not free from potential

selection bias risk due to retrospectiveness. Even so the
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‘see-and-treat’ strategy can still be applied safely without

overtreatment risk for patients with HSIL [3, 27, 28].

Therefore, physicians could consider ‘see-and-treat’ as an

option to reduce medical costs and other inconveniences.

However, based on the present study, we should take into

account that cone margin involvement rate may increase

when adopting ‘see-and-treat’ strategy to patients with

HSIL cytology

Conclusion

Without colposcopic inspection of cervical precancerous

lesion, patients with HSIL treated by ‘see-and-treat’ strat-

egy are more likely to show positive cone margin involve-

ment.
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