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advanced stages with unresectable diseases. On the other
hand, the TC regimen may now be considered for listing as
a standard treatment useful for recurrent cases as a remis-
sion induction therapy having minimal side effects, and for
patients in Stage I/II with risk factors requiring an adjuvant
therapy. We firmly believe that GOG #209 and JGOG
#2043 studies will provide strong evidence supporting our
findings and our proposals.
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Abstract A primary retroperitoneal mucinous cystade-
nocarcinoma (PRMC) is an extremely rare lesion. To date,
only 49 cases have been reported. The presence of mural
nodules in a PRMC may indicate a worse prognosis. We
report the case of a 40-year-old Japanese woman with a
PRMC with mural nodules. Microscopic examination
revealed that the stromal cells of the nodules were spindle-
shaped and varied in size. The nodules were immunore-
active for vimentin but negative for cytokeratin and EMA,
and the nuclei of the stromal cells were pleomorphic and
strongly Ki-67 immunoreactive. The nodules were diag-
nosed as true sarcoma. To the best of our knowledge, this is
11th published case report of a PRMC with mural nodules.

Keywords Retroperitoneal mucinous
cystadenocarcinoma - Mural nodule - Sarcoma

Introduction

Primary retroperitoneal mucinous tumors (PRMTs) are
uncommon neoplasms. Similar to mucinous tumors of the
ovary, PRMTs are divided into three categories: mucinous
cystadenomas, mucinous borderline tumors (tumors of
low malignant potential), and mucinous adenocarcinomas.
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Here, we report the case of a 40-year-old Japanese woman
with a primary retroperitoneal mucinous cystadenocarci-
noma (PRMC) with mural nodules. We also review the
literature of similar rare cases.

The case

A 40-year-old Japanese woman, gravida 0, with no previ-
ous medical history of any significance, was admitted to
our hospital because of a progressive abdominal distension
of a 2-year duration. On physical examination, her abdo-
men was markedly distended with a palpable mass the size
of a man’s head. Pelvic examination and transvaginal
ultrasound showed that the uterus and left ovary were
normal and that the the tumor seemed to arise from the
right ovary. Magnetic resonance imaging (MRI) revealed a
unilocular large cyst with solid mural nodules (Fig. 1a).
Laboratory evaluations, including those for carcinoem-
bryonic antigen (CEA) and carbohydrate antigen 125
(CA125), were within normal limits. A laparotomy was
performed, revealing the presence of a large cystic tumor in
the retroperitoneal space of the right iliac fossa. Although
the tumor was close to the right ovary, there was no direct
connection between them. The uterus, fallopian tubes, and
ovaries appeared bilaterally normal (Fig. 1b). The cyst
wall, having no apparent connection with any organs and
showing no evidence of abdominal spread, was completely
excised without rupture. A right salpingo-oophorectomy
was subsequently performed. Since the intra-operative
frozen section diagnosis could not rule out the possibility
of malignancy, both a right pelvic and right paraaortic
lymphadenectomy were performed. The uterus and the left
ovary were preserved because the patient wished to remain
fertile. Following the surgery the patient recovered without
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Fig. 1 a Magnetic resonance image of the cystic tumor with mural
nodules. b Intraoperative photo showing the association of the tumor
(1), uterus (u), ovary (ov), and fallopian tube (f). ¢ Gross appearance of

any adverse events. She has been given no further treat-
ment, and at the current time, 6 months after surgery, she
has no evidence of the disease.

Pathologic findings

On gross examination, there was no direct connection of
the cyst to the right ovary. The cyst was 25 cm in diameter
and contained mucin, with solid nodules in the cyst wall
(Fig. lc).

A total of 17 tissue sections were prepared for diagnosis.
Microscopic examination revealed that the cyst was lined
by papillae composed of atypical mucinous cells which
also exhibited stromal invasion (Fig. 1d). In the mucinous
cystadenocarcinoma cells, the cytokeratin CK7 was posi-
tive and CK20 was negative for staining. In the mural
nodules, the stromal cells were spindle-shaped and varied
in size, and their nuclei were pleomorphic (Fig. 2a, b). The
stromal cells in the mural nodule were immunoreactive for
vimentin, but negative for both cytokeratins (Fig. 2c) and
for epithelial membrane antigen (EMA). These stromal

@ Springer

the formalin-fixed tumor. Arrows mural nodules. d Microphotograph
of the tumor with hematoxylin and eosin staining showing mucinous
cystadenocarcinoma (x40)

cells also showed strong immunoreactivity for Ki-67,
indicating high proliferation (Fig. 2d). These results on the
mural nodules provided sufficient evidence for the diag-
nosis of a sarcoma. Immunohistochemical staining for
estrogen and progesterone receptors was negative in the
stromal region of the cyst and its nodules, leading to the
conclusion that the tumor did not originate from ectopic
ovarian tissue [1-3].

Computed tomography (CT), magnetic resonance imag-
ing, and positron emission tomography/CT were used
preoperatively to exclude the diagnosis of metastatic
tumor. However, the suspected origin of the cyst was not
detected in the respective images. Surgery did not locate
any other tumor mass in the abdominal cavity. In addition,
results from immunohistochemistry of CK7 (+) and CK20
(—) indicated that this retroperitoneal tumor did not orig-
inate from the large intestine. We therefore concluded that
this case involved a PRMC.

Based on these findings, we diagnosed the lesion as a
PRMC with mural nodules (true sarcoma). No metastases
were observed in the resected pelvic and para-aortic lymph
nodes.
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Fig. 2 a H&E staining of the mural nodule (x40). b Higher
magnification of the nodule; the stromal cells can be seen to be
spindle shaped and to vary in size. The nuclei are pleomorphic

Discussion

The mucinous tumor is a common histological type of
gynecological neoplasm that occurs especially in the ovaries.
However, a PRMT is quite rare, with the first PRMT
described in 1965 [4]. We performed a literature search and
identified only 90 published cases of PRMT [5-8]. Of these,
49 cases were malignant, i.e., involved a PRMC [6, 7].

As shown in Table 1, in the cases reported to date,
PRMC with nodules occurred in relatively young patients
(mean age 41.4 years); in comparison, the mean age of
patients with PRMC without nodules was 44.6 years. Thus,
there was no significant difference between patients with
PRMC with nodules and those with PRMC without nodules
in terms of age, although both occurred at a younger age
than ovarian mucinous adenocarcinoma.

The pathogenesis of PRMC is of interest. Although the
exact origin of PRMC remains unclear, four main theo-
ries have been put forward regarding its pathogenesis:
(1) ectopic ovarian tissue origin, (2) retroperitoneal primary

(x400). ¢ Cytokeratin staining in the stroma of the nodule was
negative (x40). d Ki-67 was strongly immunoreactive in the stroma
of the nodule (x40)

monodermal teratoma originating from displaced germ
cells, (3) intestinal duplication, also known as enterogenous
genesis [9—11], and (4) tumors that arise from invagination of
the peritoneal mesothelial layer that undergoes mucinous
metaplasia with cyst formation [12, 13].

Patients with PRMC generally have a good prognosis
after complete removal of the [14, 15]. Among the 49
reported cases of PRMC, only five patients died of their
disease. Of these five patients, four had mural nodules and
an aggressive clinical course. To date, 11 of the 49 PRMC
cases, including our case, involved one or more mural
nodules [6, 16-21] (Table 1). As Mikami et al. [19] have
described, the presence of mural nodules in PRMC may
predict a worse prognosis. In their case, the patient died of
her disease at 18 months postoperatively. There are also
other reports of two patients with mural nodules who died
of their disease at 4 and 6 months postoperatively,
respectively [16, 18]. In contrast, in one case of a patient
with mural nodules, there was no evidence of recurrence at
18 months postoperatively [20]. Thus, PRMC with mural
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Table 1 Summary of reports of primary retroperitoneal mucinous cystadenocarcinomas (PRMC) with mural nodules

Case Age of patient  Pathological diagnosis Tumor  Treatment Status Reference
(years) size (months)
1 48 PRMC with poorly differentiated 550 g Tumor excision DOD (6) Roth and Ehrlich [16]
adenocarcinoma
2 37 PRMC with sarcoma-like anaplastic 18 cm  Tumor excision, TAH, NED (18) Sondergaard and
carcinoma BSO + chemo Kaspersen [17]
3 44 PRMC with sarcoma 12.5 cm  Tumor excision DOD (4)  Gotoh et al. [18]
38 PRMC with mural nodule (anaplastic 18 cm Tumor excision + chemo  DOD (18) Mikami et al. [19]
sarcomatoid tumor)
5 68 PRMC with osteoid-forming sarcoma- 17 cm Tumor excision, TAH, NA Fan et al. [20]
like mural nodule BSO
6 32 PRMC with sarcoma-like mural nodule 10 cm Tumor excision + chemo  NED (42) Lee et al. [21]
7 40 PRMC with nodules 15 cm Tumor excision + chemo  NED (58) Roma and Malpica [6]
8 43 PRMC with nodules 10 cm Tumor excision + chemo  DOD (5) Roma and Malpica [6]
9 35 PRMC with nodules NA Tumor excision + chemo  NED (91) Roma and Malpica [6]
10 31 PRMC with nodules 18 cm Tumor excision + chemo AWD (26) Roma and Malpica [6]
11 40 PRMC with mural nodule (sarcoma) 25 cm Tumor excision, PLN, NED (6)  This case

PAN

AWD Alive with disease, BSO bilateral salpingo-oophorectomy, DOD died of disease, NA not available, NED no evidence of disease, PAN para-
aortic lymphadnectomy, PLN pelvic lymphadnectomy, TAH total abdominal hysterectomy

nodule(s) may have an aggressive prognosis. Therefore, it
appears that all mural nodules warrant careful histological
assessment and careful postoperative follow-up.

According to a report by Baergen and Rutgers [22], the
diagnostic criteria for a mural nodule includes its association
with an epithelial ovarian tumor, its localization inside a
cystic tumor surrounded by an epithelial component, and a
minimal or no mixing between the epithelial component and
the nodule. Histologically, mural nodules are classified as:
(1) reactive lesions (sarcoma-like nodule) and (2) tumors
(carcinoma, sarcoma and mixed carcinoma/sarcoma).

Some authors have noted that even though the ovaries
and the uterus appear to be normal, the removal of both, in
addition to an excision of the retroperitoneal tumor, should
be performed to improve the prognosis after surgery.
Currently, in part because of the rarity of the lesion, there is
no clear evidence showing the benefit of adjuvant chemo-
therapy to PRMC patients, as has been suggested previ-
ously. There is a report of adjuvant chemotherapy in six
patients, with only limited success [19].

For cases of PRMC, both precise macroscopic and
microscopic studies are crucial. In addition, therapeutic
experience with this rare tumor should be accumulated and
shared among clinicians in order to gain a better under-
standing of this disease and to improve treatment regimens.
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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% ClI, 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 reasons, 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

& 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

@ Springer

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 6-20 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)
(» < 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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Abstract

Aim: The aim of this study was to determine the incidence of perioperative complications and evaluate risk
factors for the major complications of total laparoscopic hysterectomy (TLH) using an early ureteral identifi-
cation technique. We describe the technique we standardized and used for TLH, without exclusion criteria.

Material and Methods: A retrospective study was carried out at Kurashiki Medical Center, Japan, based on
1253 TLH procedures performed from January 2005 to March 2009. We reviewed records to identify the major
perioperative complications, including bladder, ureteral, and intestinal injuries, and incidences of reoperation.
Risk factors for major complications were analyzed using multivariate logistic regression models.

Results: A total of 24 patients encountered major complications (1.91%). Complications included 10 intraop-
erative urologic injuries, five cases of postoperative hydronephrosis, five cases of vaginal dehiscence, one
bowel injury, one postoperative hemorrhage, one bowel obstruction, and one ureterovaginal fistula. All 11
cases of intraoperative visceral injury were recognized during the surgery and repaired during the same
laparoscopic surgical procedure. Of the risk factors analyzed, a history of abdominal surgery was the only one
associated with the occurrence of major complications, with an odds ratio of 2.48 (95% confidence interval

1.23-6.49).

Conclusion: While complications are inevitable, even in the hands of the most skilled surgeon, they can be
minimized without conversion to laparotomy by a sufficiently developed suturing technique and a precise
knowledge of pelvic anatomy. The presented data indicate that our method allows for safe TLH and minimi-
zation of ureteral injury, without the use of stringent exclusion criteria.

Key words: complication, no exclusion criteria, total laparoscopic hysterectomy, ureteral identification,

ureterolysis.

Introduction

The first laparoscopic hysterectomy was reported by
Reich ef al. in 1989.! This procedure is currently indi-
cated as an alternative to conventional laparotomy in
cases where vaginal approach is difficult because of an
immobile uterus or poor vaginal accessibility.” Its value
has been questioned by those who cite a high comp-
lication rate and suggest that the procedure has a
steep learning curve.® Proponents of the procedure,

however, have gained sufficient experience that this is
currently their preferred technique for hysterectomy.>*
A meta-analysis of 27 randomized trials indicated that
the advantages of laparoscopic gynecologic surgery
over abdominal include: decreased pain, fewer surgical
site infections, shorter hospital stay, quicker return to
activity, and a lower incidence of postoperative adhe-
sions.” Although the complications of TLH have been
described several times, many of these studies were
limited to TLH for specific indications.
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The aim of this study was to determine the incidence
of perioperative complications and the risk factors for
major complications when the standardized technique
is applied in the absence of any patient exclusion cri-
teria on the basis of substantial experience.

Methods

A retrospective analysis of all patients who underwent
total laparoscopic hysterectomy (the American Asso-
ciation of Gynecologic Laparoscopists [AAGL] Classi-
fication IVe)® at Kurashiki Medical Center from 1
January 2005 to 1 April 2009 was conducted. Subjects
undergoing concomitant lymph node dissection for
malignant disease and rectal resection for intestinal
endometriosis were not included in this study. All
patients provided written informed consent before
inclusion of their data in the study.

Complications were classified as major (reopera-
tion and bladder, ureteral, and intestinal injuries)
and minor (all other complications). Intraoperative
and postoperative complications were included. All
patients were reviewed 4 weeks after surgery, and
underwent ultrasonography to exclude postoperative
silent hydronephrosis on postoperative day 3, and
4 weeks after the surgery.

All laparoscopic hysterectomies were performed by
the same team, consisting of two experienced surgeons
(M.A., HK.), both of whom had considerable experi-
ence with advanced laparoscopic procedures. Notably,
patients with endometriosis, pelvic inflammatory dis-
orders, previous abdominal or pelvic surgery, obesity,
or very large uteri were not excluded. No upper limit
for uterine size was set. Operating time was defined as
the duration from incision to wound closure.

This study was approved by the Institutional Review
Board at the Kurashiki Medical Center.

Statistical analysis

Complication rates were calculated and the means of
the two populations with and without complications
were compared using the t-test for continuous vari-
ables, and the y*-test for categorical variables. Variables
with a P-value of <0.05 by univariate analysis and those
that had been previously reported as risk factors for
operative complications were further analyzed using
multivariate analysis. All the analyses were performed
with sTATA software (Version 11.1). Statistically signifi-
cant differences were defined as those with a P-value of
<0.05. Odds ratios (OR) and 95% confidence intervals
(CI) were calculated.

© 2012 The Authors

Total laparoscopic hysterectomy

Figure 1 Early identification and isolation of the ureter
and uterine artery. Arrow indicates left ureter and
uterine artery.

Techniques

All laparoscopic procedures were performed under
general anesthesia in the dorsal lithotomy position. A
transvaginally inserted uterine manipulator was used
to help maneuver the uterus during the surgery. We
used the following eight-step laparoscopic technique
(please refer to the supplementary video). (i) A 12-mm
port is inserted through a transumbilical incision for
placement of the operative laparoscope. Three ancillary
ports are positioned, one in each lower quadrant and
one suprapubic. We routinely used the suction irrigator
probe with a built-in integrated monopolar electrode
(ENDOPATH Probe Plus II). (ii) The uterovesical peri-
toneum is opened from the cervix to the round liga-
ment. In order to prevent ureteral injury, the course of
the ureter is usually exposed until the entrance of the
ureteral tunnel at the beginning of the surgery (Fig. 1),
before dissecting the upper uterine pedicles. If it is
difficult to identify the ureter due to cervical myoma or
some another reason, the upper uterine pedicles are
dissected first. After identifying and isolating the
ureter and uterine artery, which is adherent to the ret-
roperitoneum, the uterine artery is ligated at its origin
three times with 2-0 Vicryl to reduce the blood flow
into the uterus. The uterine artery is then cut between
the inner sides of the ligatures. If this approach proves
unfruitful, we proceed to locate the umbilical ligament
in the retroperitoneal space near the abdominal wall.
After exposing the umbilical ligament, we search for
the uterine artery caudally along it. (iii) If the adnexa
are preserved, the round ligament, utero-ovarian
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left cardinal ligament

Figure 2 Suturing the cardinal ligament.

Q& e

Figure 3 Desiccation and cutting of the cardinal
ligament.

ligament, and fallopian tube are desiccated and cut,
and the posterior leaf of the broad ligament is opened
toward the uterosacral ligament to expose the cardinal
ligament. (iv) The cardinal ligament is ligated twice
above the ureter with 2-0 Vicryl (Fig. 2). This ligation
serves two purposes: to reduce the blood flow from
vagina and ovarian vein and to act as a landmark that is
separate from the ureter and thus enables better ana-
tomical orientation. It is then desiccated and cut
between the ligatures (Fig. 3). (v) The uterine manipu-
lator is removed, and a vaginal fornix delineator
inserted (Vagi Pipe). When the outline of the vaginal
fornix is visible, the circumference of the vaginal wall is
cut until the cervix is separated. The vagina is cut using
an integrated monopolar electrode (pure cutting
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Table 1 Characteristics of all the patients (n = 1253)

n (%) or Mean
(standard deviation)

Characteristics

Mean body mass index (kg/m?) 23.0 = 3.35
Mean age 46.3 + 6.64
Nulliparous 187 (15.0)
No vaginal delivery 242 (19.3)
Parity (median) 2 (0-5)
History of abdominal surgery 316 (27.0)
History of cesarean 91 (7.0)

current, 40-60 Watts). Bleeding from the vaginal cuff is
treated by monopolar (coagulation, 40 Watts) or a
bipolar electrosurgical knife (35 Watts). (vi) Vaginal
retrieval of the uterus: If the uterus is very large, trans-
vaginal morcellation is performed. In case the uterus is
too large to perform transvaginal morcellation, the
specimen is morcellated via the median port site using
a long scalpel, before vaginal retrieval. (vii) After the
uterus is delivered, the vaginal vault is closed laparo-
scopically by intracorporeal suturing with 0-Vicryl. To
be precise, both sides of the vaginal cuff are sutured
with Z-plasty and continuous sutures are used on the
inside. (viii) The trocar insertion site is closed.

Results

Data from 1253 patients were included in the study.
During this period, 92 total abdominal hysterectomies
(TAH) and 336 cases of vaginal hysterectomies were
performed. Patient characteristics are detailed in
Table 1. The mean body mass index (BMI) was
23.0 kg/m? and the mean age was 46.3 years. A total of
187 (15%) women were nulliparous and 242 (19.3%)
women did not have vaginal birth. Median parity was 2
(0-5). A total 316 patients (27%) had at least one previ-
ous abdominal operation documented in their medical
history (including laparoscopic gynecologic surgery
and appendectomy, but excluding laparoscopic chole-
cystectomy); 91 (7%) patients had a history of cesarean
section.

The indications for TLH were leiomyoma and
adenomyosis (79.8%), ovarian tumor (10.1%), cervical
neoplasia (4.0%), endometrial neoplasia (3.7%), and
uterine prolapse (0.7%). The mean operating time was
88 min (37-364 min). The mean blood loss was 181 mL
(0-2140 mL). The mean uterine weight was 416 g (40—
2970 g) with 28% of the uteri weighing over 500 g, and
5% weighing over 1000 g. Conversion to laparotomy
occurred in one patient, owing to obesity, which
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hindered maintenance of the surgical field and the pres-
ence of adenomyosis and pelvic endometriosis ren-
dered the uterus completely immobile. Transfusion was
necessary in one patient. Overall, 24 severe periopera-
tive complications are summarized in Table 2, account-
ing for 1.91% of total operations. There were 11 urologic
injuries, six to the bladder, four to the ureter, and one
ureterovaginal fistula. There were five incidences of
vaginal dehiscence, one bowel injury, one bowel
obstruction, and one case of postoperative hemorrhage.
There were five cases of postoperative hydronephrosis
that necessitated reoperation. All 11 cases (six vesical,
four ureteric, one to the bowel) of visceral injury were
recognized intraoperatively and repaired laparoscopi-
cally during the same surgical procedure. Each ureteral
injury was at a different site, with one at the infundibu-
lopelvic ligament, one at the cardinal ligament, one at
the utero-ovarian ligament, and one near the vesi-
coureteral junction. The first case was managed by end-
to-end anastomosis and the other three were managed

Table 2 Postoperative severe complications (n = 24)

Complication No.
patients

Bladder injury

Vaginal dehiscence
Postoperative hydronephrosis
Ureteral injury

Bowel injury

Postoperative hemorrhage
Bowel obstruction
Vesicoureteral fistula

o el = s U1 UT Oy

Total laparoscopic hysterectomy

by ureteroneocystostomy.’ The reason we selected ure-
teroneocystostomy in these cases, was that the severity
of the widespread thermal damage prevented the gen-
eration of adequate tension by end-to-end anastomosis.

The ureterovaginal fistula occurred on postoperative
day 12, and was treated conservatively by inserting a
ureteral stent. The five cases of vaginal dehiscence
occurred on postoperative days 18, 40, 47, 96, and
103. All cases were repaired transvaginally with no
sequelae. Postoperative hydronephrosis necessitating
reoperation was repaired by ureteroneocystostomy in
three cases (two of these laparoscopic), and peri-
ureteral adhesiolysis in two cases (one laparoscopic).
One bowel injury occurred during the adhesiolysis
procedure. The patient had previously undergone two
surgical procedures and we recognized cauterization-
induced injury. We dissected the damaged small intes-
tine and performed laparoscopic functional end-to-end
anastomosis.

Preoperative patient parameters and the occurrence
of major complications are reported in Table 3. There
was no association between the incidence of complica-
tions and age, BMI, parity, previous vaginal birth, pre-
vious cesarean section, or uterine weight. However, a
statistically significant association was found between
the incidence of major complications and a history of
abdominal surgery, which was confirmed by multivari-
ate analysis in Table 4.

Discussion

Although hysterectomy is a common gynecologic
operation, the level of expertise required for laparos-

Table 3 Characteristics of the participants by complications after laparoscopic hysterectomy

Characteristics Patients without major Patients with major P-value
complications (n = 1229) complications (n = 24)
n (%) or Mean (SD) 7 (%) or Mean (SD)
Age 46.4 (6.67) 45.1 (5.01) NS
Body mass index (kg/m?) 23.0 (3.35) 22.0 (3.62) NS
Weight (g)
<500 868 (70.6) 15 (62.5) NS
=500 361 (29.4) 9 (37.5) NS
Parity 1048 (85.3) 18 (75.0) NS
Non-parity 181 (14.7) 6 (25.0) NS
Vaginal delivery 996 (81.0) 17 (70.8) NS
Non-vaginal 233 (19.0) 7 (29.2) NS
Prior cesarean 88 (7.2) 3(125) NS
No prior cesarean 1141 (92.8) 21 (87.5) NS
Prior abdominal surgery 305 (24.8) 11 (45.8) 0.019*
No prior abdominal surgery 924 (75.2) 13 (54.2) NS
NS, not statistically significant; SD, standard deviation.
© 2012 The Authors 1197
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Table 4 Multivariate logistic regression of the complica-
tions of laparoscopic hysterectomy

Variables OR (95%CI)
Age 0.98 (0.91-1.05)
Body mass index (kg/m?) 0.89 (0.78-1.03)
Weight (g)

<500 1.00

=500 1.58 (0.67-3.70)
Previous vaginal delivery 0.86 (0.33-2.22)
Prior abdominal surgery 2.66 (1.14-6.22)

CI, confidence interval; OR, odds ratio.

copy suggests that most hysterectomies are still per-
formed by laparotomy. However, technical advances
and consumer demand have led to a steadily increas-
ing rate of laparoscopic hysterectomy in recent years.
In Japan, 11.2% of hysterectomies in 2004 and 16.5% in
2008 were performed by laparoscopy."
Laparoscopic hysterectomy requires greater surgical
expertise and takes longer to master compared to
abdominal or vaginal hysterectomies. Laparoscopic
hysterectomy has also been associated with a longer
operating time and a higher incidence of operative
complications than either abdominal or vaginal hyster-
ectomy.**® In our institute, the major complication
rates in benign cases during TAH and vaginal hyster-
ectomy were 0% and 1.2%, respectively. Laparoscopy
does not allow a 3-D perception, and the inevitable
blind spot in the laparoscopic view limits visualization
of beyond or lateral to the target organ. This lack of
depth perception may cause misjudgments in estimat-
ing in the direction and position of the forceps, and the
surgeon is obliged to watch carefully for visceral injury.
To prevent operative complications during TLH, it is
critical to recognize the situations that pose a high risk
for complications. There have been several reports of
factors associated with laparoscopic complications,
with each study reporting different results. Bonnila
et al. and Ficaventto reported an association between
uterine weight and operative complications, with a
uterine weight over 500 g being associated with more
complications.”*" O’Hanlan et al. reported association
between a lower BMI and operative complications.’ In
contrast, Chopin et al. reported that perioperative com-
plications do not increase in cases with obesity, pro-
vided that operating technique is meticulous.” Pillet
et al. reported that previous cesarean section or laparo-
tomy led to a higher incidence of bladder injury.”® In
our study, multivariate analysis revealed previous
abdominal surgery as a risk factor for major complica-

1198

tions. We did not find any other patient variables that
affected the outcome. Although we do not consider
that previous abdominal surgery is one of the exclusion
criteria, it will depend on the surgeon’s skill whether to
convert to laparotomy or not in the presence of severe
intraperitoneal adhesion due to previous abdominal
surgery.

The most common major complication in our study
was urinary tract injury. Johnson et al. reported a sig-
nificant increase in ureteral injuries in laparoscopies
compared with laparotomy (OR, 2.61; 95%CI, 1.22—
5.60).” Our study demonstrated an intraoperative
urinary tract injury incidence of 0.31%, which is com-
parable to that previously reported in abdominal
(0.03-2.0%) and vaginal (0.02-0.5%) hysterectomy.*
Indeed, in our institute, intraoperative urinary tract
injury rates during TAH and vaginal hysterectomy
were 3.3% and 0%, respectively. However, the two
procedures cannot be directly compared because each
has different indications. The indications for TAH
were ovarian malignancy or suspicion of ovarian
malignancy (61.9%), leiomyoma (18.5%), uterine
malignancy (16.3%) and others (3.3%). The indications
for vaginal hysterectomy were prolapse (54.5%), lei-
omyoma and adenomyosis (30.3%), uterine malig-
nancy and cervical intraepithelial neoplasia (15.1%)
and others (0.4%). We believe that certain modifica-
tions of the technique, that we implemented, contrib-
uted to the low rate. Although most authors do not
expose the ureter routinely,'*" we routinely expose the
course of ureter and dissect the ureter from the uterine
artery early in the course of surgery, which allows us
two advantages. First, early exposure of the ureter
enables us to manage any unexpected hemorrhage
near the ureter or uterine artery more precisely and
safely, minimizing the risk of ureteral injury. Second,
routine exposure of the ureter gives us the opportu-
nity to become more closely acquainted with peri-
ureteric anatomy. Using this as a routine method
would be especially useful in advanced surgery, espe-
cially in gynecologic oncology and severe endometrio-
sis. Routine ureteral dissection is often not practiced
because of the increased risk of intraoperative bleeding
and devascularization of the ureter,” which could in
turn cause ischemia and necrosis of the ureter at a later
stage. While we allow that the exposure of the ureter
may be unnecessary in the uncomplicated case, we
believe that early ureteral exposure was an important
contributor to the low incidence of urinary complica-
tions that we achieved, and that the previously
reported risk of ureteral complications associated with

© 2012 The Authors
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ureteral dissection could be a result of inadequate sur-
gical technique without recognition of the avascular
retroperitoneal space, namely Latzko’s and Okaba-
yashi’s pararectal space. Another concern about rou-
tine ureteral dissection is retroperitoneal fibrosis. We
cannot deny the possibility of retroperitoneal fibrosis
after routine ureteral dissection. We experienced post-
operative hydronephrosis which necessitated adhesi-
olysis in two cases (0.15%). Even if these two cases
were due to retroperitoneal fibrosis, the incidence is
minimal. We consider that if we did not expose the
ureter the chance of ureteral injury would be higher.

Even with the best efforts to minimize complica-
tions, as TLH is extended to a wider range of indica-
tions, their chances increase. Thus, knowledge and
evaluation of strategies for their management is also
critical. Among our cases, 11 sustained intraoperative
visceral injury. All of these (six vesical, four ureteric,
one to the bowel) were repaired laparoscopically
without any sequelae. These results, obtained by
experts in centers with considerable experience, may
not represent the general situation. We believe laparo-
scopic repair is feasible if the surgeon has an adequate
suturing technique and precise knowledge of pelvic
anatomy.

To the best of our knowledge, the current study is the
largest reported series of TLH using a routine early
ureteral identification technique that is not restricted to
certain indications.

Our data showed that complications in laparoscopic
hysterectomy can be minimized with training, experi-
ence, and meticulous technique, even when extended
to patients who possess risk factors that have been
reported to be associated with complications.

In conclusion, we describe a TLH technique that,
when diligently applied by an experienced surgeon,
results in a lower complication rate than previously
reported. We therefore believe that practicing
laparoscopic skills, which lead to experience with
laparoscopic suturing techniques as well as a
better understanding of surgical anatomy, should be
encouraged.
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Abstract. Elongator protein 3 (ELP3), the catalytic subunit of
the elongator complex of RNA polymerase II, is involved in
various functions, including transcriptional elongation, chro-
matin modification and cytoskeletal regulation. In this study,
ELP3 expression was immunohistochemically examined in
normal uterus tissue and uterine endometrioid adenocarcinoma
tissue. ELP3 was abundantly expressed in both the prolifera-
tive and secretory phases of the endometrial cycle. However,
ELP3 expression levels varied among cases of endometrioid
adenocarcinoma. In patients with endometrioid adenocarci-
noma, a low ELP3 expression was correlated to a high T-factor
(p=0.036), tumor stage (p=0.001), lymph node metastasis
(p<0.001), resistance to chemotherapy (p=0.045), recur-
rence (p=0.004) and poor prognosis (p=0.003). Univariate
and multivariate analyses revealed that a low ELP3 expression
was an independent factor for poor prognosis. In conclusion,
this is the first study to examine the clinical implications of
ELP3 expression in cancer.

Introduction

Elongator protein 3 (ELP3), the catalytic subunit of the
elongator complex of RNA polymerase II, is involved in tran-
scriptional elongation (1,2). Besides transcriptional elongation,
ELP3 possesses various functions, including chromatin modi-
fication by acetylation of histones (2) and demethylation
of paternal DNA in zygotes (3). ELP3 is required for cell
cycle progression in the presence of DNA-damaging agents
in yeast (4). However, the opposite effect was reported in
humans; ELP3 overexpression causes cell cycle arrest in a
human embryonic kidney cell line (5). ELP3 also acetylates
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actin or tubulin in the microtubules of neurons (6-9). ELP3
mutation results in the degeneration of motor neurons in
humans, suggesting a role for ELP3 in the migration and
differentiation of neurons (10). Although a number of func-
tions of ELP3 are known, the role of ELP3 in cancers and its
clinical implications have yet to be studied.

Endometrioid adenocarcinoma is the most common inva-
sive malignancy of the female genital system (11,12). Despite
advances in the methods of detection and treatment, the prog-
nosis of patients with endometrioid adenocarcinoma remains
unfavorable. We examined the clinical implications of the
expression of a number of markers, including CDCP1 and
ALDH]I, in endometrioid adenocarcinoma. ELP3 expression
has not been studied in endometrial tissue of the uterus. In the
present study, ELP3 expression was immunohistochemically
examined in normal endometrium and clinical samples with
endometrioid adenocarcinoma, and its clinical implications
were evaluated.

Materials and methods

Patients and methods. One hundred patients who underwent
surgery for endometrioid adenocarcinoma at Osaka University
Hospital, Japan, during the period between January 1998
and January 2007 were examined. Clinicopathological find-
ings of the patients are shown in Table I. Patient ages ranged
from 22 to 75 years (median 54.7). Resected specimens
were macroscopically examined to determine the location
and size of the tumors. Normal endometrial tissue (6 cases
in the proliferative and 4 in the secretory phase), collected
from patients with functional bleeding, was included as a
control. Histological specimens were fixed in 10% formalin
and paraffin-embedded. Paraffin-embedded specimens were
stored in a dark room in the Department of Pathology of Osaka
University Hospital at room temperature, sectioned at 4-pm at
the time of staining, and stained with H&E and an immuno-
peroxidase procedure. The histological stage was determined
according to the International Federation of Obstetricians and
Gynecologists (FIGO) staging system (15). The patients were
followed up with laboratory examinations, including routine
peripheral blood cell counts at 1- to 6-month intervals, X-ray,
computed tomographic scan and pelvic examination at 6- to



