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Objective: The Shimodaira-Taniguchi conization procedure addresses the disadvantages of the loop
electrosurgical excision procedure (LEEP) by using a high frequency current and a triangular probe with a
linear excision electrode to extract the tissue as a single informative specimen, without incurring
accompanying thermal trauma. The aim of the present study was to analyze the surgical efficacy of the
Shimodaira-Taniguchi conization procedure for adenocarcinoma in situ (AIS) of the uterine cervix.
Study design: At the Osaka University Hospital, conization using the Shimodaira-Taniguchi procedure
has long been routinely performed for AIS. Medical records of patients during the period from 2005 to
2011, whose post-conization diagnosis was AlS, were retrospectively analyzed. A literature review was
conducted of the PubMed database to clarify the surgical outcome efficacy of the Shimodaira-Taniguchi
procedure compared to other procedures.

Results: During the study period, a post-conization diagnosis of AIS was made in 10 patients. A positive
resection margin was detected in 4 of the 10 cases (40%), and residual disease was observed in 3 cases
(30%). Areview of the relevant literature indicates that the rate of positive margin and residual disease by
the Shimodaira-Taniguchi procedure, including our cases, was not significantly different from the cold
knife, LEEP or laser procedures (p = 0.32, 0.99, and 0.40, respectively, for positive margin, and p = 0.76,
0.94, and 0.063, respectively, for residual disease).

Conclusion: AlS was demonstrated to be efficaciously treated, with a low risk of residual disease, by the
Shimodaira-Taniguchi conization procedure. Further study is still needed to establish a standard of
conservative treatment for AIS.
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1. Introduction type, a precursor of squamous cell carcinoma (SCC) of the uterine

cervix. The loop electrosurgical excision procedure (LEEP) has

Adenocarcinoma in situ (AIS), a non-invasive neoplastic lesion
widely regarded as a precursor of adenocarcinoma of the uterine
cervix, has been increasing. Although a hysterectomy is a definitive
treatment for AIS, the condition often occurs in women still of
reproductive age, who may desire fertility preservation [1]. There
remains controversy regarding the ideal less-radical treatment of
AIS. Achievement of a negative margin after conization is required
for adequate treatment, but residual disease is sometimes later
detected even in patients with a negative margin. Young et al.
reported that 13% of their patients with a negative margin had
residual or recurrent AlS disease [1].

Currently, conization is the standard option for treatment of a
squamous lesion of the cervical intraepithelial neoplasia (CIN)
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largely replaced the cold knife procedure because it overcomes
several of the former’s drawbacks (including significant blood loss,
longer operation times, and a higher rate of postoperative:
hemorrhage). Laser conization is another option. The Shimo-
daira-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 [2,3]. The
electrodes for the Shimodaira-Taniguchi conization procedure
are illustrated in Fig. 1. After excision by the cutting electrode, the
coagulation electrode is used at the cut surface to achieve
hemostasis. The efficacy of Shimodaira-Taniguchi conization
procedure for CIN 3 lesions was reported previously [4].

Many previous studies have demonstrated the rates of positive
margin and residual disease after conization for AlIS [1,2,5-23]. For
example, a positive margin was detected in 22 (30%) of 74 patients,
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(a) (b)

Fig. 1. The two probes used in the Shimodaira-Taniguchi conization, Cutting
electrode (arrow), Coagulation electrode (arrow).

including 52 patients (70%) who received conization by cold knife,
9 patients (12%) by LEEP, 2 patients (3%) by laser, 9 patients (12%)
by Fischer excisor, and 2 patients (3%) by unspecified procedures
[1]. A comprehensive analysis of the efficacy of each procedure,
however, including the rate of positive margin and that of residual
disease, has never been properly conducted. In particular, only the
rate of positive margin was reported for the Shimodaira-Taniguchi
conization procedure in a previous report [2].

In the present study, reports showing the rate of positive
margin and residual disease of each conization procedure, such as
cold knife, LEEP, laser and Shimodaira-Taniguchi, were reviewed,
and by adding our own data with Shimodaira-Taniguchi coniza-
tion, we have made comparisons of efficacy.

2. Materials and methods

In the Department of Obstetrics and Gynecology of the Osaka
University Hospital in Osaka, Japan, conization using the Shimo-
daira-Taniguchi procedure has been routinely performed for some
time for patients diagnosed with AIS of the uterine cervix, after
endocervical biopsy or cytology has been used to rule out invasive
adenocarcinoma. Conization resected cervical tissue was carefully
divided into 12 specimens for pathological diagnosis.

During the six-year period from 2005 to 2011, a post-conization
diagnosis of AIS was made in 10 patients. Medical records of these
10 patients, including pathology reports, were retrospectively
analyzed. Hysterectomy was usually indicated for the patients
whose post-conization diagnosis was. AlS, irrespective of their
margin status. For those who desired a fertility-sparing option,
however, no further treatment was performed after conization, if
the conization resection margin was negative. For some patients
with a positive resection margin who had a strong desire for
fertility-sparing management, re-conization was performed. In the
cases where hysterectomy was not performed, tight follow-up was
conducted, with endocervical cytology every 3 months for the first
year after conization, every 6 months in the second year, and then

annually thereafter. Whenever a case displayed a positive
cytological test, a colposcopic observation and biopsy or endo-
cervical curettage was performed.

2.1. Literature review

The PubMed database was searched for papers related to AIS
margin status and residual disease after conization using specified
procedures including cold knife, loop electrosurgical excision
procedure (LEEP), including the variant large loop excision of the
transformation zone (LLETZ), laser, and the Shimodaira-Taniguchi
procedure, using combinations of the following keywords: AIS,
conization, margin, residual, persistent, cold knife, loop electro-
surgical excision procedure, laser, and Shimodaira-Taniguchi.

2.2. Statistical analysis

MedCalc (MedCalc Software, Mariakerke, Belgium) was used for
the statistical analysis. The rates of positive margin of conization
and of residual disease after conization were compared by four
procedures, including cold knife, LEEP, Laser and Shimodaira-
Taniguchi, and were analyzed by Fisher’s exact test. Bonferroni’s
correction was used to assess differences among the four groups
and a value of p < 0.0125 was considered statistically significant.

2.3. Statements of ethics

This study was approved by the Institutional Review Board and
the Ethics Committee of the Osaka University Hospital. All patients
provided written informed consent.

3. Results

3.1. Clinical characteristics of patients whose post-Shimodaira-
Taniguchi conization diagnosis was AIS

During the study period, a post-conization diagnosis of AIS was
made in 10 patients (Table 1). Their median age was 44 (29-55)
years. Co-existence of CIN3 was observed in 3 cases. Following
conization using the Taniguchi-Shimodaira procedure, 7 patients
(70%) underwent hysterectomy, and 2 patients (20%) received
conization again. One patient, whose conization margin was free of
disease, did not agree to further treatment.

3.2. Cases of positive margin or persistence after Shimodaira-
Taniguchi conization

Among the 7 hysterectomy cases (including 3 patients with a
positive margin and 4 cases of negative margin), residual AIS was
detected in one case whose margin was positive, and an
adenocarcinoma was found in 2 positive-margin cases and in
one negative-margin case. Among the 2 re-conization cases
(including a patient of positive margin and another case of
negative margin), no residual disease was detected in re-
conization samples and, till now, these two cases have been
followed by cytology for 15 months and 7 months, respectively.

Table 1
Clinical characteristics of patients whose post-conization diagnosis was AIS.

Characteristic

Number (cases) 10

Median age (years) (range) 44 (29-55)

Treatment following conization
Hysterectomy 7 (70%)
Re-conization 2 (20%)
None 1(10%)
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Table 2

Studies demonstrating the rates of positive margin and residual disease after conization for AlS, including case from the present study.

Author (year) Cold knife LEEP Laser Shimodaira-Taniguchi

Margin Residue Margin Residue Margin Residue Margin Residue
Kennedy et al. (1995) - - 0/1 7 - - - -
Widrich et al. (1996) 8/24 5/24 9/18 4/18 1/3 - - -
Wolf et al. (1996) 1847 15/47 3/7 5(7 on 0/1 - -
Houghton et al. (1997) - - 8/19 1/19 - - - -
Denehy et al. {1997) 5/11 8/11 5/5 4/5 0/1 0/1 - -
Tay et al. (1999) 0/2 - - - 6/17 - - -
Azodi et al. (1999) 6725 - 6/8 - - - - -

" endocervix
Krivak et al. (2000) 1/1 0/1 - - - - - -
Ostor et al. (2000) 16/73 11/73 - - - - - -
Kennedy et al. (2002) 9/37 - 28/49 - 0/4 - - -
Andersen et al. (2002) 17/60 3/60 - -
Schorge et al. (2003) 1/5 0/5 2/4 0/4 - - - -
Hwang et al. (2004) 9/20 - 9/23 - 11/41 - - -
Bryson et al. (2004) - - 7/22 0/22 - - - -
Cohn et al. (2005) 0/1 11 - - - - - -
Bull-Phelps et al. (2007) 13/69 - 11/32 - - - - -
Young et al. (2007) 15/52 - - - - - - -
Dalrymple et al. (2008) 8/38 3/38 6/44 1/44 - - - -
Matsumura et al. (2010) - - - - - - - 3/28
DeSimone et al. (2011) - - 20/41 18/41 - - - -
van Hanegem et al. (2012) 11/58 3/58 11/58 3/58 14/54 3/54 - - - -
The present study (2012) - - - - - - 4/10 3/10

Margin: positive margin, Residue: residual disease.

The single patient with a negative margin who did not agree to
further treatment was followed by endocervical cytology every 3
months for 12 months, till now, with so far no evidence of
persistence or recurrence of the disease.

In total, a positive resection margin was detected in 4 of 10
cases (40%), and residual disease was observed in 3 of 10 cases
(30%), as shown in Table 2.

3.3. Review of the previous studies reporting margin status and
persistent disease after conization using specified procedures

The PubMed database search was done to review previous
studies reporting margin status and residual disease after
conization, using specified procedures, including cold knife, loop
electro surgical excision procedure (LEEP), laser and the Shimo-
daira-Taniguchi procedure. Data from reports in which the
procedure of conization was not clearly described were excluded
from the analysis. The relevant results are listed in Table 2. Results
from our own retrospective study are included. In total, a positive
margin was observed in 26% by cold knife conization, 40% by LEEP,
and 28% by Laser conization, and 40% by Shimodaira-Taniguchi
procedure (Table 3). The rate of positive margin by the Shimodaira-
Taniguchi procedure was not significantly different from cold
knife, LEEP and laser (p = 0.32, 0.99, and 0.40, respectively). Cold
knife conization tended to provide a relatively low frequency of

Table 3
The rates of positive margin and residual disease by the types of conization
procedures.

Procedure Positive margin Residual disease
Cold knife 120/463 (26%) 46/258 (18%)
LEEP 130/327 (40%) 35/215 (16%)
Laser 35/127 (28%) 3/62 (5%)
Shimodaira-Taniguchi 4/10 (40%) 6/38 (16%)

Margin: positive margin, Residue: residual disease, The rates of positive margin and
residual disease by the Shimodaira-Taniguchi conization procedure were not
significantly different from those by any other procedures (Fisher’s exact test with
Bonferroni’s correction).

positive margin, but a statistically significant difference was not
detected.

Residual disease following cold knife conization was observed
in 18% of combined study cases, 16% by LEEP, 5% by laser
conization, and 16% by the Shimodaira-Taniguchi procedure. The
rate of residual disease after the Shimodaira-Taniguchi procedure
was not significantly different from cold knife, LEEP or laser
(p=0.76,0.94, and 0.063, respectively). Laser conization tended to
provide a relatively low frequency of residual disease, but a
significant difference was not detected.

4. Comments

Currently, conization is the standard option selected for
treatment of CIN 3, a precursor of SCC of the uterine cervix.
Cervical conization does not necessarily increase the risk of
preterm delivery in subsequent pregnancy [24]. The status of the
conization resection margin has been found to be fairly predictive
of a persistence or recurrence of CIN lesions [4], so choice of
cervical method should consider which gives the most consistent
negative margins. LEEP and laser conization have largely replaced
the original cold knife procedure, based on their efficacy and safety.
The Shimodaira-Taniguchi procedure is also been found to be
useful for conization for CIN 3 [2-4].

The gold standard for the successful treatment of AIS is
hysterectomy. Many women of child-bearing age weigh the risks
and opt for a conservative, fertility-sparing management for
their AIS, but the choice of surgical procedure is still quite
controversial. One of the reasons for this is the high rate of
disease residue found not only in positive margin cases but also
in the negative margin cases. According to a review article,
persistent disease was detected in 149 (55%) of 272 positive
margin cases and in 45 (23%) of 196 negative margin cases [1]. In
the present study of our own cases, we first analyzed the rate of
positive margin and that of residual disease after Shimodaira-
Taniguchi conization. Positive resection margin was detected in
4/10 cases (40%), and residual disease was observed in 3/10 cases
(30%). This is the first demonstration of both these rates
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following the Shimodaira-Taniguchi procedure, with the excep-
tion of a report by Matsumura et al. of a disease residue rate of 3
of 28 [2].

Next, we compared the rate of positive margin and that of
residual disease after conization by four procedures, including
cold knife, LEEP, laser and the Shimodaira-Taniguchi procedure.
In total, a positive margin was observed in 26% by cold knife
conization, 40% by LEEP, and 28% by laser conization, and 40% by
the Shimodaira-Taniguchi procedure (Table 3). The rate of
positive margin after the Shimodaira-Taniguchi procedure was
not significantly different from cold knife, LEEP and laser
(p=0.32, 0.99, and 0.40, respectively). Residual disease was
observed in 18% by cold knife conization, 16% by LEEP, and 5% by
laser conization, and 16% by the Shimodaira-Taniguchi proce-
dure. The rate of residual disease after the Shimodaira-Taniguchi
procedure was also not significantly different from cold knife,
LEEP and Laser (p=0.76, 0.94, and 0.063, respectively). These
results suggested that the types of procedure of conization did
not affect the efficacy, as measured by the rates of positive
margin and residual disease.

In the present study, all three cases with later residual disease
after Shimodaira-Taniguchi conization had a positive margin at the
initial conization. No residual disease was observed in the negative
margin cases. These results may imply that negative margin cases
after Shimodaira-Taniguchi conization can be followed without
any further treatment, including hysterectomy. One possible
reason is the more accurate diagnosis of margin status attributed
to the Shimodaira-Taniguchi procedure. The Shimodaira-Tanigu-
chi conization procedure also addresses the disadvantages of LEEP,
which causes thermal damage to the tissues, by using a high
frequency 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 [2]. Matsumura et al. demonstrated the benefits of
the procedure: that the number of excised specimens needed was
only one per patient in 79% of the cases they studied (358 of 455
cases), that the mean operation time was 11 min, and that the
average blood loss was only 9.9 ml. In fact, the number of the
excised specimens needed in our present study was only one per
patient in 8 (80%) of 10 cases. Another reason may be the
necrotizing effect to residual disease caused by the coagulation
electrode.

In our present study, we feel we have further demonstrated the
usefulness of the Shimodaira-Taniguchi conization procedure for
AIS, which gives a high cure rate. The Shimodaira-Taniguchi
conization procedure can be adequately used for the patients
suspected of AIS who express a desire for fertility sparing. Further
study is still needed to establish a standard of conservative
treatment for AIS.
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Condensation

Adenocarcinoma in situ was demonstrated to be well treated,
with low-risk of residual disease, by Shimodaira-Taniguchi
conization.
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