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Abstract

Purpose The aim of the present study was to analyze the
long-term outcome of cervical intraepithelial neoplasia 3
(CIN 3) after treatment with the Shimodaira-Taniguchi
conization procedure, based on the status of the resection
margins.

Methods In the Osaka University Hospital, conization
using the Shimodaira-Taniguchi procedure has been rou-
tinely performed for CIN 3. Medical records of patients
during the period from 2001 to 2008, whose post-coniza-
tion diagnosis was CIN 3, were retrospectively analyzed
for outcome versus margin status.

Results During the median follow-up period of 565 days
(range 34-3,013), CIN disease was again detected in 14 of
243 patients; it was found in 7 patients among 198 margin-
negative cases, and in 7 patients among 45 margin-positive
cases. There was a significant difference in the reappear-
ance rate demonstrated between the cases with positive and
negative margins (p = 0.0018). Among the patients whose
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first follow-up post-conization cytology was normal,
recurrence-free probability was significantly higher in
margin-negative cases than in margin-positive ones (hazard
ratio, 5.19; 95% CI, 1.175-22.994; p = 0.0041).
Conclusion For the first time, we demonstrate that after
treatment of CIN 3 lesions by Shimodaira-Taniguchi con-
ization the status of the resection margin was a significant
predictor for long-term outcome.

Keywords CIN 3 - Shimodaira-Taniguchi conization -
Resection margin status - Outcome - Predictor

Abbreviations
AIS Adenocarcinoma in situ
CIN Cervical intraepithelial neoplasia

SCC  Squamous cell carcinoma

HSIL  High-grade squamous intraepithelial lesion

HPV ~ Human papillomavirus

LEEP Loop electrosurgical excision procedure

LSIL.  Low-grade squamous intraepithelial lesion
NILM Negative for intraepithelial lesion or malignancy
Introduction

Cervical intraepithelial neoplasia (CIN), a non-invasive
neoplastic lesion widely regarded as a precursor of squa-
mous cell carcinoma (SCC) of the uterine cervix, has its
highest incidence during women’s reproductive years.
Hysterectomy or radiation therapy is required to treat cases
of invasive cervical SCC; however, conization, a fertility-
conserving surgery, is often effectively substituted to treat
the less dangerous CIN.
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Conization refers to a biopsy of the cervix in which a
cone-shaped sample of tissue is removed from the uterine
cervix, either for diagnostic reasoms, or for therapeutic
purposes to remove pre-cancerous cells. A recent study
showed that conization and lymphadenectomy may be a
potential treatment for small IB1 cervical cancer patients
desiring conservative management [1]. Although fertility
preserving, the procedure is not without risk; side effects of
the treatment may include cervical stenosis and may
increase the risk of incompetent cervix.

Our medical indications for performing conization are
CIN 3, which includes carcinoma in situ (CIS), and severe
dysplasia. According to a review of previous studies, CIN 3
is significantly more likely to persist, or to progress to
SCC, than is a CIN 1 lesion; progression from CIN 3 to
SCC occurs more than 15% of the time, whereas CIN 1
progresses to SCC only 1% of the time [2].

The standard conization device has evolved from the
cold knife to the more conservative, and now widely
accepted, ‘loop electrosurgical excision procedure’ (LEEP)
device [3]. There is one study which showed that cold knife
conization was less favorable in terms of the appearance of
further CIN 3 and cancer risk [4]. However, there is yet
another paper from the same period with a different find-
ing; it suggests that conization modalities have a similar
efficacy with respect to eliminating CIN and reducing
further cancer risk [5]. However, LEEP is also not without
its known drawbacks; the cervical tissue is removed as
several divided specimens and is accompanied with ther-
mal damage to the resected specimens, making pathologi-
cal evaluation of the CIN lesions and their margin status
difficult.

The Shimodaira-Taniguchi conization procedure was
introduced in 1992; it addresses the disadvantages of LEEP
by using a high-frequency current and a triangular probe
with a 0.25-mm linear excision electrode to extract the
tissue as a single informative specimen, without incurring
accompanying thermal trauma [3, 6]. Matsumura et al. [3]
have recently demonstrated the high utility and reliability
of the Shimodaira-Taniguchi conization procedure. How-
ever, in comparison to our current study (which looks only
at CIN 3 outcomes), their study included many cases of
both more advanced microinvasive SCCs, and less
advanced CIN 1, CIN 2, and adenocarcinoma in situ (AIS)
lesions. In addition, the median follow-up period was not
reported in their analysis. The long-term cumulative per-
sistence/recurrence rate, the most important outcome
measure of conservative treatment for any pre-malignant
lesions, was demonstrated in their report; however, the rate
was not compared by the status of their resection margin
data, which has been demonstrated elsewhere to be of
significant value for the prediction of the outcome of
conization procedures for CIN 3 [7, 8]. In our present
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study, the long-term outcome of CIN 3 treated by Shimo-
daira-Taniguchi conization in our facility was re-analyzed
by the status of their resection margins. The cutting probes
for the Shimodaira-Taniguchi conization procedure are
illustrated in Fig. 1.

Materials and methods

In the Department of Obstetrics and Gynecology of the
Osaka University Hospital in Osaka, Japan, conization
using the Shimodaira-Taniguchi procedure was routinely
performed for CIN 3, and, in some rare cases, for more
advanced microinvasive squamous cell carcinoma of the
uterine cervix. Resected cervical tissue by conization was
carefully divided into 12 specimens and the pathological
diagnosis was made by pathologists in the Department of
Pathology of the Osaka University Hospital.

During the 8-year period from 2001 to 2008, a post-
conization diagnosis of CIN 3 was made in 243 patients.
Medical records, including pathology reports of these
patients, were retrospectively analyzed. Patients were
routinely followed by cervical cytology conducted every
1-3 months in the first year after conization, every
6 months in the second year, and then annually thereafter.
Patients who were consistently ‘negative for intraepithelial
lesion or malignancy’ (NILM) were followed in this
manner. However, whenever a case displayed a positive
cytological test, a colposcopic observation was performed
to biopsy the suspicious lesions for CIN.

For any case that presented with an abnormal cytology
anytime within the first 3 months after conization, in which
a CIN lesion was confirmed at that time by biopsy under
colposcope, the lesion was regarded as a ‘persistence’ of
the earlier CIN, regardless of whether the initial conization

(@) (b) (c)

Fig. 1 The cutting probes for the Shimodaira-Taniguchi conization
procedure. a A triangular probe which has the same base length and
height. b A triangular probe which has shorter height than base
length. ¢ A triangular probe which has longer height than base length.
Arrow excision electrode
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pathology report had noted a negative or positive resection
margin. For any case in which the first cytology report
within the first 3 months after conization was negative, and
for which (only at some later time point outside of
3 months) a CIN lesion was later detected by biopsy under
colposcope, the case was regarded as a ‘recurrence’ of
CIN. The time to diagnosis of persistent/recurrent disease
was calculated from the date of the conization procedure to
the day on which the colposcopic biopsy was taken for the
CIN diagnosis.

Statistical analysis

MedCalc (MedCalc Software, Mariakerke, Belgium) was
used for the statistical analysis. Recurrence-free probability
(survival) curves were constructed using the Kaplan—-Meier
method and evaluated for statistical significance by the log-
rank test. Association of the rate of persistence/recurrence
of CIN lesions and the status of resection margins was
analyzed by Fisher’s exact test. Results were considered to
be significant when the p value was <0.05.

Results

Clinical characteristics of patients whose post-
conization diagnosis was CIN 3

During the study period, a post-conization diagnosis of
CIN 3 was made in 243 patients (Table 1). Among them,
132 patients (54%) were pathologically diagnosed as hav-
ing carcinoma in situ (CIS) and the other 111 patients
(46%) were cases of severe dysplasia. The median age of
these patients was 37 (21-74) years. A positive resection
margin was detected in 45/243 cases (19%); the remaining
198 patients (81%) had a promising negative margin. All
the patients were followed after conization by periodic
cervical cytology. During the median follow-up period of
565 days (34-3,013), a persistent or recurrent CIN disease

Table 1 Clinical characteristics of patients whose post-conization
diagnosis was CIN 3

Clinical characteristics

Total number (cases) 243
Age (years) 21-74 (median 37)
Post-conization diagnosis (cases)
CIS 132 (54%)
Severe dysplasia 111 (46%)
Status of resection margin (cases)
Negative 198 (81%)
Positive 45 (19%)

was subsequently detected in 14 patients (5.8%); 7 patients
had been diagnosed as margin positive and the other 7 had
been margin negative (Table 2). The median time to
diagnosis of the persistent/recurrent CIN lesions was
316 days (64-2,465). None of these characteristics of the
post-conization diagnosis was different between those with
CIS versus those with severe dysplasia (data not shown).

Persistent/recurrent cases after conization

The persistent/recurrent cases are shown in Table 3.
Among the 198 patients whose resection margin had been
negative, persistence/recurrence was detected in 7 patients:
cases 1, 2, 3, 4, 6, 7, and 8 (3.5%) (Tables 2, 3). Patho-
logical diagnosis of the persistent/recurrent lesion was CIN
1 in three cases (cases 2, 6, 7), CIN 2 in one case (case 3),
and CIN 3 in three cases (cases 1, 4, 8). Among these
margin-negative cases, the first cytology exhibited ‘normal
appearance (NILM) and the CIN lesions were detected
beyond the initial 3 months of observation (after 299-
2,465 days from conization) in three cases (cases 6, 7, 8).
These cases were regarded to be recurrences.

In the other four margin-negative cases (cases 1, 2, 3, 4),
a low-grade squamous intraepithelial lesion (LSIL) or a
high-grade squamous intraepithelial lesion (HSIL) was
detected by the first cytology after conization (within the
first 3 months), and CIN 1, CIN 2, or CIN 3 was patho-
logically diagnosed by colposcopic biopsy. These cases
were regarded as persistent lesions.

Among the 45 patients whose resection margin had been
positive, persistence/recurrence was detected in 7 patients
(cases 5,9, 10, 11, 12, 13, 14) (16%) (Tables 2, 3). The rate
of persistence/recurrence was significantly higher in mar-
gin-positive cases than in margin-negative ones (3.5 vs.
16%; p = 0.0018 by Fisher’s exact test) (Table 2). In a

Table 2 Follow-up data of patients whose post-conization diagnosis
was CIN 3

Follow-up data p value

Observation period after conization 34-3,013 -
(days) (median 565)

Persistent/recurrent disease after 14 (5.8%) 0.0018*
conization (cases)

Negative margin 7 (3.5%)

Positive margin 7 (16%)

Time to diagnosis of persistence/ 64-2,465 -

recurrence after conization (days) (median 316)

Time to diagnosis of persistent/recurrent disease was calculated from
the date of conization to the day on which CIN was diagnosed by
colposcopic biopsy

* The difference in the rates of persistence/recurrence between mar-
gin-negative and margin-positive cases was statistically significant
(p = 0.0018 by Fisher’s exact test)
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Table 3 Persistent/recurrent cases after conization

Case Age Margin  First cytology after Time to diagnosis of persistence/ Persistent/recurrent Treatment for the persistent/
(years) status conization recurrence (days) disease diagnosis recurrent disease

Persistence

1 23 - HSIL 64 CIN 3 (polyp) Polypectomy

2 57 - LSIL 93 CIN 1 Observation

3 28 - LSIL 131 CIN 2 Laser vaporization

4 31 - HSIL 175 CIN 3 Laser vaporization

5 70 + HSIL 82 CIN 3 Hysterectomy
Recurrence

6 37 — NILM 299 CIN 1 Observation

7 50 — NILM 821 CIN 1 Observation

8 37 — NILM 2,465 CIN 3 Re-conization

9 47 + NILM 252 CIN 2 Re-conization

10 43 + NILM 333 CIN 3 Unknown?

11 36 + NILM 740 CIN 1 Observation

12 57 + NILM 1,047 CIN 3 Re-conization

13 34 + NILM 1,272 CIN 1 Observation

14 35 + NILM 1,825 CIN 3 Re-conization

Among the cases in which CIN lesion was detected after conization, margin-positive cases with an abnormal first cytology (within 3 months after
conization) were regarded as cases of persistence of CIN. Cases of negative first cytology were regarded as recurrence of CIN. Time to diagnosis
of persistent/recurrent disease was calculated from the date of conization to the day on which CIN was diagnosed by colposcopic biopsy

NILM negative for intraepithelial lesion or malignancy, LSIL low-grade squamous intraepithelial lesion, HSIL high-grade squamous intraepi-

thelial lesion
—, Negative resection margin; +, Positive resection margin

# The treatment and final outcome for one recurrent CIN 3 case (case 10) was unknown, because the patient moved to another hospital after the

diagnosis of recurrence

single case of CIN 3 whose resection margin had been
positive (case 5), the result of the first cytological test of
the uterine cervix performed in the second month after
conization was HSIL (high-grade squamous intraepithelial
lesion). The pathological result of a colposcopic biopsy
performed 1 month later, in the third month, indicated the
lesion was CIN 3; the patient elected to undergo a pro-
phylactic hysterectomy at that time. This case was regarded
to be persistent.

In the other six margin-positive patients, the results of
the first cytological test were negative (NILM). CIN lesions
were first detected after 252—1,825 days from conization.
These cases were regarded to be recurrent and not persis-
tent ones.

Long-term outcome of the CIN 3 cases

The long-term outcome of CIN cases treated by Shimodaira-
Taniguchi conization was analyzed for persistence/recur-
rence-free probability, which was found to be significantly
higher in margin-negative cases than in margin-positive ones
(p = 0.007 by log-rank test). The five cases of persistent CIN
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3 were set aside from further analysis. Only the nine recur-
rent cases, whose initial treatment had been successful by the
Shimodaira-Taniguchi procedure, as characterized by being
negative upon the first cytology follow-up within the first
3 months after conization, and margin-positive cases, which
were negative at the first cytology follow-up, were retained.
Recurrence-free probability in these cases was significantly
higher in the margin-negative cases than in the margin-
positive ones (hazard ratio 5.19; 95% CI, 1.175-22.994,
p = 0.0041 by log-rank test) (Fig. 2).

Discussion

Currently, conization is the standard option for treatment of
CIN 3, a precursor of SCC of the uterine cervix. LEEP has
largely replaced the cold knife procedure because it over-
comes several of the former’s drawbacks (including sig-
nificant blood loss, longer operation times, and a higher
rate of post-operative hemorrhage). Both cold knife coni-
zation and LEEP have a similar margin-positive rate [9].
Although a high margin cure rate is achieved by LEEP
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Fig. 2 Long-term outcome of the recurrent cases after conization for
CIN 3 by resection margin. Recurrence-free probability was signif-
icantly higher in margin-negative cases than in margin-positive ones
(hazard ratio 5.19; 95% CI, 1.175-22.994; p = 0.0041 by log-rank
test)

conization, significant thermal damage is usually observed
in the resected tissues [3]. The cervical tissue is also
resected into several separated specimens during the LEEP,
resulting in later difficulties in determining the critical
margin status of the specimens, and the corresponding
cervical location of any remaining lesions detected at the
margin.

The Shimodaira-Taniguchi conization procedure
addresses the disadvantages of LEEP by using a high-fre-
quency current and a triangular probe with a 0.25-mm
linear excision electrode to extract the cone of tissue as a
single informative specimen, and does so without incurring
any undue thermal trauma [3]. Matsumura et al. have
demonstrated the benefits of the procedure: the number of
the excised specimens was only one per patient in 79% of
the case they studied (358 of 455 cases); the mean opera-
tion time was 11 min; and the average blood loss was only
9.9 ml.

Matsumura et al. found that persistent disease was
observed in 2 (0.7%) of 268 CIN patients soon after the
procedure, and, after 620 months post-conization, recur-
rence was detected in only slightly higher numbers (3/268;
1.1%). They also found recurrences within 16-30 months in
4.8% (3/62) of the more advanced microinvasive SCC cases
treated with the Shimodaira-Taniguchi conization proce-
dure. Among these six recurrent cases, four cases had been
margin positive and the other two were margin negative.

There is one published study which did not find any
significant value for using resection margin status in the
prediction of long-term outcome of CIN 2 and CIN 3 after
conization; that study was done using a CO, laser or cold
knife [10]. However, others have found that the resection
margin of CIN lesions produced by LEEP, cold knife, or
laser was demonstrated to be able to aid in predicting the

subsequent recurrence of CIN 3 [7, 8]. According to Chen
et al., the persistence/recurrence rate of margin-positive
cases, 33% (47/141 cases), was significantly higher than
that of the margin-negative cases, 2% (21/972 cases)
(p < 0.0001 by Fisher’s exact test).

In our present study, the long-term outcome of CIN 3
cases treated by the Shimodaira-Taniguchi conization
procedure was retrospectively analyzed relative to the
status of their resection margins. The margin-positive rate
for all CIN 3 cases was 19% (45 of 243 cases), and the rate
for persistence/recurrence was 5.8% (14 of 243 cases). Our
19% margin-positive rate was lower than the 39% found in
the previous study [3], and our 5.8% persistence/recurrence
rate was higher than their 1.8%. Although the outcome
results in our study were not different between the cases of
CIS versus severe dysplasia (defined by the post-conization
diagnosis), a previous study had shown that the persistent/
recurrent rate was higher in CIS cases than in severe dys-
plasia cases (p = 0.007). The reasons for these discrep-
ancies are currently unclear.

We found, as might be expected, that the probability of
being persistence/recurrence-free was significantly higher
in the margin-negative cases than in margin-positive ones
(p = 0.007 by log-rank test), and this result was quite
consistent with that of a previous study [7]. When we
looked only at CIN cases which had passed their first test
for being cured (those that had a normal cervical cytology
at some point during the initial 3-month follow-up,
regardless of whether they were judged margin negative or
margin positive), we again found that the recurrence-free
probability was significantly lower in margin-positive cases
than in margin-negative cases (hazard ratio 5.19; 95% CI,
1.175-22.994; p = 0.0041 by log-rank test). Moreover,
these recurrences occurred relatively long after the initial
conization (252-1,825 days; median: 894 days).

The late arising lesions, those that were not detected at
“first cytology’, possibly indicate very slow growth of a
very small number of dysplastic or predisposed cells,
which were not detectable by a normal pathological
investigation. HPV may be more likely, for some unknown
reason, to persist and/or cause progression in the cervix of
margin-positive cases, perhaps because of the specific
microenvironment of the positive margin; however high-
risk type of HPV infections associated with CIN was pre-
viously demonstrated to clear gradually after successful
conization in most patients showing clear resection mar-
gins [11]. The discrepancy of finding persistence of the
CIN lesions after receiving a margin-negative status was, in -
part we feel, due to the presence of minute CIN lesions
which had not been detected at the time of conization, or
‘skip lesions’ that were not detected at the surgical margins
even by dividing the specimens of resected cervical tissue
into 12 pieces for individual examination.
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In our present study, we have re-evaluated the long-term
outcome of CIN lesions after treatment with the Shimoda-
ira-Taniguchi conization procedure routinely used in our
facility to see if we could gain insight into predicting
recurrence of the lesions. A recent study showed unex-
pected tumor progression after conization for CIS [12]. We
found that the positive/negative status of the resection
margin was a significant predictor for long-term outcome.
Specifically, it was demonstrated that recurrence occurred
at a significantly higher rate in margin-positive cases than in
margin-negative cases whose post-conization cytology was
normal. Further study is still needed to clarify the mecha-
nism of the relatively late recurrences noted in margin-
positive cases after Shimodaira-Taniguchi conization.
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PDIFEXCIN & AROHERESL L TOERE
EHELTWEREIdE, 7)) 748X
UHPVEROBAP LRI L. HRidE2
WWART LB DT, squamous metaplasia B X T
immature squamous metaplasia & £7% 0, AIM
DHBELHFNL NN AT HWHPVRERER I &
O—FVRRETDY, TOX)BRETIE
CIN L F#kiz 4 ) A7 B HPV @ integration
PEEICEI > TWAI LB LAY $42b
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l integration l

RY 7 a—FCIN

/

»A Y 27 RHPY ¥ {episomal) ‘

ERFEEL

A ) A7 BHPY S L

R Fu—FCIN

TR
#47

B3 CINOERAD=ZA

$£2 FERSRELRAEEIIST3/OF
U5 —& HPVRER(ORY & b %)

A YR 2 BVHPY e
T/TETT VL 4PV physical status)
SM 2/20 1/20
(1: mixed)
ISM 0/1 1/1
{1: mixed)
AIM 8/9 5/9
(4: mixed, 1: episomal)

SM: squamous metaplasia, ISM: immature
squamous metaplasia, AIM: atypical immature
metaplasia.

b, BELERENFAIMZHEREL LTHEE
T ARG D HWEREARRE N,

IREO3E

B5:9% 13 adenocarcinoma in sifu (AIS) 28T H
FEhaeEIORTWSE FELOI7UuTY
74 —B LU HPV BROFITIZHBNTD, 241
DAISOWTNRICBWTHENA YA EHEPV
BEFBDOLN, FLLBIE/70—FNT
HY, HRRELOMESTINBHES L
HZ, glandular dysplasia DREICBWTS, 4
FEBIR 3B (75 %) THA Y X 7 B HPV R
PEDON, Tz 4EPIF LEF(25 %) THRE
BE/ 70—+ NThY, BELLTOWES:
HLTwAZEFHH LA $4bb, gandu
lar dysplasia 25 AIS Z B CTHRBICERT 5Tk

WAtdh B 2 EATRBE I

BRF L AEORE

BRELEER BREORSLRFELERED
BB BITRAET 5O HBE) L 25 5.
BB E LT, BERS LR LRSS
HEICEN S, PR LCHEET S D

DD B BEIRE LR LB 4 I

BB LEEETHEH, HEOMBREREE
LR RS SR LR &5 ik
LRI ERTV Pl F2T BRFLE
BEAB LG, BRELRFEEREORBS
BREESICH LT, Z7aF Yy 4 —& HPVR#E
O EFTob s, BRFLERETIE B
BS e RELEERSIZBWT, $CH—DE
OHPVRERER#HD, 7udr) 74 —33C
Rl—THo7z. —F, BRELRFLERED
FEBEEEMICBYTE, HPVORROFED
LSOBEWMRECH—THo /2l 7uFUYF
4 —RBITRTER-oTW-(ES). ThAbLDZ
b, H—OROHPYVERIZX » T, BRE
ERFEEERESRECNECESETAI
HhEYE BELRELEROBHEBELLR
REERER NAVRAZEHPVEREIZX -
THE—MEroREL, BRESLBELERS
CHELizdDTHB I LHFFRBEINL

HbH UK
FEFBOBMLICENA VA7 EOBPVE



