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Introduction

The incidence of endometrial cancer is already the
most common gynecological cancer in the United States
and has increased significantly over the last three
decades. Surgical endometrial cancer therapy consists in
a hysterectomy, bilateral salpingo-oophorectomy, and
retroperitoneal lymph node dissection [1, 2]. Aggressive
cytoreductive surgery for advanced cases with extra-
pelvic and distant metastatic diseases has been demon-
strated to possibly improve the prognosis [3, 4].
However, the prognostic significance of routine dissec-
tion of the retroperitoneal para-aortic lymph nodes (PAN)
has been unclear. Several recent randomized studies have
indicated that systematic dissection of the pelvic lymph
nodes (PLN) was of little therapeutic significance for
early-stage endometrial carcinoma [5, 6]. On the other
hand, for endometrial carcinoma cases with intermediate
or high risk factors of recurrence, a retrospective Science
Education Partnership and Asessment Laboratory
(SEPAL) cohort study suggested that there was a thera-
peutic role to be gained for a combined dissection of PLN
and PAN [7]. In this study, overall survival (OS) was sig-
nificantly longer in the PLN + PAN dissection group than
in the PLN-only dissection group. However, the con-
founding issue was that the rates of the use of adjuvant
chemotherapy were significantly different in the two
groups. In the PLN-only group, chemotherapy was per-
formed in only 45% of the cases; however, in the PLN +

PAN dissection group, chemotherapy was performed in
77% of the cases. A subgroup analysis did not demon-
strate prognostic significance of additional PAN dissec-
tion in patients with intermediate risks in which adjuvant
chemotherapy was performed. A cisplatin-based regimen
was used for the adjuvant chemotherapy; however, details
of the regimen were not given. 

A randomized study by the Gynecologic Oncology
Group (GOG) gave strong evidence that a combination
chemotherapy of AP (doxorubicin and cisplatin) was
superior to the traditional use of whole abdominal irradi-
ation as an adjuvant therapy (GOG #122) [8]. Platinum
and anthracycline drugs have long been used as the gold
standards for advanced or recurrent endometrial carcino-
mas [9, 10]. Recently, taxane-related drugs have been
added to this cocktail [11, 12]. A recent study showed an
even better survival rate following TAP therapy (pacli-
taxel, doxorubicin, and cisplatin) than for AP (GOG
#177) [13].

Lissoni et al. reported that a modified TAP, called TEP
(paclitaxel, epirubicin, and cisplatin), exhibited superior
anti-tumor activity against advanced endometrial carci-
noma [14]. Another modified TAP, TEC (paclitaxel,
epirubicin and carboplatin) also showed to improve treat-
ment against difficult metastatic and recurrent endome-
trial carcinomas [15]. In the authors’ own recent phase I
/ II prospective studies of TEC, the optimal dose of TEC
therapy in the Japanese population was analyzed and
resulted in 150 mg / m2 paclitaxel, 50 mg / m2 epirubicin,
and AUC 4 carboplatin [16]. Based on these findings,
TEC has become this institutions’ new standard for
endometrial carcinoma treatment. 
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In the present study, the authors also performed a ret-
rospective comparison of PLN dissection versus PLN +
PAN dissection in endometrial carcinoma cases with
intermediate or high risk factors for recurrence, all of
whom received TEC chemotherapy as an adjuvant
therapy. 

Materials and Methods
A retrospective comparison of the efficacies of PLN-only

versus PLN + PAN dissection was conducted in the endometrial
carcinoma cases treated from 2002-2009 at the Osaka Univer-
sity and Kaizuka City hospitals. Both types of dissections were
performed under the same indications, including a myometrium
invasion depth of > one-half of total thickness and / or an atyp-
ical histology (such as endometrioid adenocarcinoma grade 3,
clear cell carcinoma, or serous papillary carcinoma). In these
cases, a regimen of TEC (150 mg / m2 paclitaxel, 50 mg / m2

epirubicin, and AUC 4 carboplatin) was administered every
three to four weeks for three courses. For more advanced Stage
III and IV cases, six courses of TEC therapy were given. 

The approved protocol for TEC administration was that it was
only to be given to patients who were 70 years of age or less;
the present comparative analysis was thus somewhat artificially
limited to those under 70 years of age. In addition, chemother-
apy was performed only in those patients who were expected to
have an estimated remaining survival rate greater than three
months. 

The cases in which a PAN swelling occurred that was already
easily detectable by computed tomography (CT) or magnetic
resonance imaging (MRI), and that were therefore strongly sus-
picious for metastasis, were excluded from the present study.
Advanced cases with a tumor that could not be completely
excised were also removed from the study. Eligibility for TEC
chemotherapy required that the patients had adequate findings
in the following: hematology (WBC ≥ 3,000 / µl, platelets ≥

100,000 / µl, granulocytes ≥ 1,500 / µl and hemoglobin > 10 g
/ dl), renal (creatinine ≥ 2 mg / dl) and hepatic (bilirubin ≥ 3 mg
/ dl, aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALT) ≥ 2 times the international normal value). A rela-
tive performance status of zero to two was needed. The tumors
needed to be histopathologically diagnosed as an endometrial
carcinoma. The histological diagnoses were made by authorized
pathologists from the Departments of Pathology of the Osaka
University and Kaizuka Hospitals, who were all trained at the
Osaka University Hospital. The gynecologic surgeons who per-
formed the surgical treatments were also all trained at the Osaka
University Hospital, and the surgical procedures and indications
for retroperitoneal lymph node dissection were identical in the
two hospitals. Moreover, adjuvant chemotherapy was per-
formed using similar indicators. 

In the current study, the clinicopathological features of the
cases, including age of the patient, histology, stage of the disease,
metastatic status of PLN and PAN, frequency of PAN involve-
ment at the first recurrence, operation time, and intraoperative
blood loss, were all retrospectively reviewed through their clini-
cal records including: physical examination notes, radiological
reports, operative records, and histopathology reports. Disease-
free survival (DFS) and overall survival (OS) were calculated.
DFS was measured from the administration of chemotherapy to
the date of the radiologic or pathologic diagnosis of recurrence,
or to the date of the last follow-up. OS was defined as the period
from the beginning of chemotherapy to the patient’s disease-
related death, or to the date of the last follow-up.

Statistical analysis

MedCalc (MedCalc Software, Mariakerke, Belgium) was
used for the statistical analyses. The distribution of patients’
age, operation time, and blood loss during surgery was analyzed
by the Mann-Whitney U-test. Tumor histology and Stage and
the frequency of PAN involvement at the first recurrence, were
analyzed by the Fisher’s exact test. DFS and OS curves were

Figure 1. — DFS and OS in the patients treated with or without PAN dissection.
Neither DFS nor OS demonstrated significant differences between the patients treated with or without PAN dissection (p = 0.39 and
p = 0.66, respectively, by the log-rank test).
Solid line: the cases in which PLN + PAN dissection were performed.
Broken line: the cases in which PLN-only dissection was performed.

p = 0.39 p = 0.66
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constructed using the Kaplan-Meier method and were evaluated
for statistical significance by the log-rank test. Results were
considered to be significant when the p value was less than
0.05. 

Results

Clinical characteristics of the cases in which PLN
dissection and those in which both PLN and PAN
dissections were performed

Under the same indications of retroperitoneal lymph
node dissection and adjuvant TEC chemotherapy, 35
patients underwent PLN dissection followed by TEC
therapy at the Kaizuka City Hospital, and 69 patients
underwent PLN and PAN dissection followed by TEC
therapy at the Osaka University Hospital during the study
period. Clinical characteristics, including the age distri-
bution of the patients and the histology and Stage of the
disease, did not demonstrate a significant difference
(Table 1); however, the cases in which dissection of both
PLN and PAN was performed tended to be in more
advanced stages (p = 0.062 by Fisher’s exact test).

Frequency of metastasis at PLN and PAN among the
patients with an indication of retroperitoneal lymph
node dissection

The status of metastasis to the PLN and PAN was ana-
lyzed (Table 2). Among the 69 women with risk factor
indications who received both PLN and PAN dissections

followed by TEC therapy, 46 patients (67%) had no
metastasis at either their PLN or PAN, and 11 patients
(16%) had metastasis in both PLN and PAN. There were
six cases (9%) without PLN metastasis but with PAN
metastasis. Because these cases did not have any other
metastasis, it was the PAN dissection that detected the
PAN metastasis, which led to an upgrade of the cases to a
higher Stage. If these patients had received only a PLN dis-
section without a PAN dissection, they would have been
incorrectly classified as Stage I / II. This is the primary
reason why the cases in which dissection of both PLN +
PAN performed numerically tended to be in more
advanced Stages (Table 1).

Survival effect of PAN dissection in patients with an
indication of retroperitoneal lymph node dissection

The DFS and OS curves of the PLN-only and PLN +
PAN dissection groups are shown in Figure 1. The
median follow up period was 29 months (3 - 63 months)
and 36 months (3 - 91 months), respectively. DFS and OS
did not exhibit a statistically significant difference
between the PLN group and the PLN + PAN group (p =
0.39 by the log-rank test, Hazard Ratio: 1.4316; 95% CI:
0.5916 - 3.4643; and p = 0.66 by the log-rank test,
Hazard Ratio: 1.2473; 95% CI: 0.4488 - 3.4665, respec-
tively). 

Frequency of the first recurrence to the PAN 

The frequency of PAN involvement during the first
recurrence of the tumor was compared between the two
study groups (Table 3). In the PLN-only group, the first
recurrence at PAN was detected in three (33%) of nine
cases, and on the other hand, it was observed in four
(29%) of 14 cases in the PLN + PAN group. A statisti-
cally significant difference was not detected (p = 0.81 by
Fisher’s exact test). 

Table 1. — Characteristics of patients treated with or without
PAN dissection.

Characteristic PLN PLN + PAN p value

Number (cases) 35 69 –
Median age (years) 58 (40 - 69) 58 (44 - 70) 0.83
Histology 0.24

endometrioid 22 51
non-endometrioid 13 18

Stage 0.062
I/II 22 32
III/IV 13 37

Background characteristics of the two groups, PLN-only and PLN + PAN, were
not significantly different. 
PLN: patients in which only PLN dissection was performed (Kaizuka City
Hospital cases).
PLN + PAN: patients in which both PLN and PAN dissection were performed
(Osaka University Hospital cases).

Table 2. — Frequency of PLN and PAN metastases in the
patients who underwent PLN and PAN dissection.

Metastasis PAN Total
negative positive

PLN
negative 46 (67%) 6 (9%) 52 (75%)
positive 6 (9%) 11 (16%) 17 (25%)

Total 52 (75%) 17 (25%) 69 (100%)  
Number of the cases with or without metastasis to PLN and PAN in the patients
who underwent PLN + PAN dissection are shown. 

Table 3. — Comparison of the first recurrent site between the
cases in which only PLN was dissected and those in which both
PLN and PAN were dissected.

First recurrent site PLN PLN+PAN

PAN 3 4
Others 6 10
The frequency of PAN involvement at the first recurrence between the two groups
was not different significantly (p = 0.81). 
PLN: patients in which only PLN dissection was performed.
PLN + PAN: patients in which both PLN and PAN dissection were performed.

Table 4. — Comparison of operation time and blood loss during
surgery between the cases in which only PLN was dissected and
those in which both PLN and PAN were dissected.

Characteristic PLN PLN+PAN p value

Operation time (min) 214 (167 - 389) 385 (184 - 670) p < 0.001
Blood loss (ml) 590 (150 - 2590) 770 (200 - 3300) p = 0.015
Operation time was significantly longer in the PLN + PAN group than the PLN-
only group (p < 0.001 by Mann-Whitney U test), and total blood loss was also
significantly more in the PLN+PAN group than the PLN group (p = 0.015 by
Mann-Whitney U test). 
PLN: patients in which only PLN dissection was performed.
PLN + PAN: patients in which both PLN and PAN dissection were performed.
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Adverse effects of PAN dissection

The total operation time and total blood loss during
surgery were compared between the PLN group and the
PLN + PAN group (Table 4). As would be expected for
the more extensive surgery required, the operation time
was significantly longer in the PLN + PAN group than
the PLN-only group (p < 0.001 by Mann-Whitney U
test), and the total blood loss was also significantly more
(p = 0.015 by Mann-Whitney U test). 

Discussion

Chemotherapy following surgery has superseded radio-
therapy in the treatment of endometrial carcinoma.
However, both the significance of PAN dissection and the
optimal regimen of chemotherapy have been controver-
sial issues. Although improved survival rate has been
shown following TAP therapy, a number of severe toxic-
ities were observed [13]. In the authors’ own recent phase
I / II prospective studies in the Japanese population, it
was shown that TEC therapy was a safer and more effec-
tive regimen. 

Although a few randomized studies have demonstrated
that systematic dissection of the PLN has little therapeu-
tic value for early-stage endometrial carcinoma [5, 6], a
retrospective SEPAL cohort study showed that there was
a possible therapeutic role for a combined dissection of
PLN and PAN in those endometrial carcinoma cases
with intermediate or high risk factors of recurrence [7].
However, even after the Todo et al. study, the signifi-
cance has remained unclear for PAN dissection in
women who had received adjuvant chemotherapy, espe-
cially those using platinum, anthracycline, and taxane
derivatives (which are regarded as gold standard drugs
for treatment of advanced or recurrent endometrial car-
cinomas) [9, 10, 12].

In the present study, the authors undertook a retrospec-
tive comparison of PLN versus PLN + PAN dissection in
endometrial carcinoma cases with intermediate or high
risk factors for recurrence, all of whom received TEC
chemotherapy as an adjuvant therapy. Among the 69
women with adverse indications who received PLN +
PAN dissections followed by TEC therapy, there were six
cases (9%) without PLN metastasis, but with PAN metas-
tasis (Table 2). This result suggests that PAN dissection
is important for accurate staging of the disease. This up-
graded staging led to a higher frequency of Stage III / IV
cases in the PLN + PAN group than in the PLN group
(Table 1). However, even including these cases, it was
demonstrated that PAN dissection did not improve the
prognosis of the endometrial carcinoma patients with
intermediate or high risk factors for recurrence who
underwent adjuvant TEC chemotherapy (Figure 1). The
present results might imply that the role of PAN dissec-
tion is currently limited to staging of the disease. PAN
dissection may not be required for patients with sufficient
known adverse risk factors for recurrence, as they would
receive adjuvant chemotherapy regardless, and especially

when the regimen is going to be one of the more
advanced combinations of platinum, anthracycline, and
taxane derivatives. 

The current study also includes additional evidence that
PAN dissection was unnecessary. The frequency of PAN
recurrence after surgery followed by adjuvant TEC
chemotherapy was 33% (three of nine cases) in the PLN-
only group and 29% (four of 14 cases) in the PLN + PAN
group, suggesting that initial PAN dissection did not
guarantee later reduced PAN recurrence (Table 3). More-
over, PAN dissection led to more adverse effects. The
operation time was significantly longer (with its associ-
ated risks) and total blood loss was significantly more in
the PLN + PAN group than the PLN group (Table 4). 

In this retrospective study, the authors showed that
PAN dissection did not reduce PAN recurrence and did
not improve the overall prognosis of patients with recur-
rence risks in cases where they received adjuvant
chemotherapy using platinum, anthracycline, and taxane
derivatives. It was also shown that PAN dissection was
accompanied with a surgical burden. Further prospective
studies that analyze the necessity of PAN dissection, fol-
lowed by current modalities of chemotherapy, are still
required.

Conclusion

PAN dissection may be omitted without having an
adverse effect on prognosis, in endometrial carcinoma
patients with recurrence risks also receiving an adjuvant
chemotherapy using platinum, anthracycline, and taxane
derivatives. 

Acknowledgements

Tha authors would like to thank Dr. G. S. Buzard, U.S.
CDCP, for his constructive editing of this manuscript. The
authors are also grateful to Ms. S. Sugiyama and Ms. K.
Nakano for their dedicated and excellent bioinformatics work
extracting patient data from medical records.

References
[1] DiSaia P.J., Creasman W.T.: “Clinical Gynecologic Oncology”. 6th

ed., St. Louis, Mosby, 2010.
[2] Berek J.S.: “Novak's Gynecology”. 13th ed. Baltimore, William

and Wilkins, 2002.
[3] Ueda Y., Enomoto T., Miyatake T., Egawa-Takata T., Ugaki H.,

Yoshino K. et al.: “Endometrial carcinoma with extra-abdominal
metastasis: improved prognosis following cytoreductive surgery”.
Ann. Surg. Oncol., 2010, 17, 1111.

[4] Bristow R.E., Zerbe M.J., Rosenshein N.B., Grumbine F.C.,
Montz F.J.: “Stage IVB endometrial carcinoma: the role of cytore-
ductive surgery and determinants of survival”. Gynecol. Oncol.,
2000, 78, 85.

[5] Benedetti Panici P., Basile S., Maneschi F., Alberto Lissoni A.,
Signorelli M., Scambia G. et al.: “Systematic pelvic lymphadenec-
tomy vs. no lymphadenectomy in early-stage endometrial carci-
noma: randomized clinical trial”. J. Natl. Cancer Inst., 2008, 100,
1707.

[6] ASTEC study group, Kitchener H., Swart A.M., Qian Q., Amos
C., Parmar M.K.: “Efficacy of systematic pelvic lymphadenec-
tomy in endometrial cancer (MRC ASTEC trial): a randomised
study”. Lancet, 2009, 373, 125.

15 2213-32 - A retrospective analysis:P-2208-32  27/11/12  09:31  Pagina 623



M. Okazawa, Y. Ueda, T. Enomoto, K. Yoshino, K. Kono, S. Mabuchi, T. Kimura, M. Nagamatsu 624

[7] Todo Y., Kato H., Kaneuchi M., Watari H., Takeda M., Sakuragi
N.: “Survival effect of para-aortic lymphadenectomy in endome-
trial cancer (SEPAL study): a retrospective cohort analysis”.
Lancet, 2010, 375, 1165.

[8] Randall M.E., Filiaci V.L., Muss H., Spirtos N.M., Mannel R.S.,
Fowler J., Gynecologic Oncology Group Study: “Randomized
phase III trial of whole-abdominal irradiation versus doxorubicin
and cisplatin chemotherapy in advanced endometrial carcinoma: a
Gynecologic Oncology Group Study”. J. Clin. Oncol., 2006, 24,
36.

[9] Muss H.B.: “Chemotherapy of metastatic endometrial cancer”.
Semin. Oncol., 1994, 21, 107.

[10] Thigpen J.T., Brady M.F., Homesley H.D., Malfetano J.,
DuBeshter B., Burger R.A., Liao S.: “Phase III trial of doxoru-
bicin with or without cisplatin in advanced endometrial carci-
noma: a Gynecologic Oncology Group Study”. J. Clin. Oncol.,
2004, 22, 3902.

[11] Ball H.G., Blessing J.A., Lentz S.S., Mutch D.G.: “A phase II trial
of paclitaxel in patients with advanced or recurrent adenocarci-
noma of the endometrium: a Gynecologic Oncology Group
study”. Gynecol. Oncol., 1996, 62, 278.

[12] Lissoni A., Zanetta G., Losa G., Gabriele A., Parma G., Mangioni
C.: “Phase II study of paclitaxel as salvage treatment in advanced
endometrial cancer”. Ann. Oncol., 1996, 7, 861.

[13] Fleming G.F., Brunetto V.L., Cella D., Look K.Y., Reid G.C.,
Munkarah A.R. et al.: “Phase III trial of doxorubicin plus cisplatin
with or without paclitaxel plus filgrastim in advanced endometrial
carcinoma: a Gynecologic Oncology Group Study”. J. Clin.
Oncol., 2004, 22, 2159.

[14] Lissoni A., Gabriele A., Gorga G., Tumolo S., Landoni F, Man-
gioni C., Sessa C.: “Cisplatin-, epirubicin- and paclitaxel-contain-
ing chemotherapy in uterine adenocarcinoma”. Ann. Oncol., 1997,
8, 969.

[15] Papadimitriou C.A., Bafaloukos D., Bozas G., Kalofonos H., Kos-
midis P., Aravantinos G. et al., Hellenic Co-operative Oncology
Group: “Paclitaxel, epirubicin, and carboplatin in advanced or
recurrent endometrial carcinoma: a Hellenic Co-operative Oncol-
ogy Group (HeCOG) study”. Gynecol. Oncol., 2008, 110, 87.

[16] Egawa-Takata T., Ueda Y., Kuragaki C., Miyake T., Miyatake T.,
Fujita M. et al.: “Chemotherapy for endometrial carcinoma
(GOGO-EM1 study): TEC (paclitaxel, epirubicin, and carbo-
platin) is an effective remission-induction and adjuvant therapy”.
Cancer Chemother. Pharmacol., 2011, 68, 1603.

Address reprint requests to:
Y. UEDA, M.D., Ph.D.
Department of Obstetrics and Gynecology
Osaka University Graduate School of Medicine
2-2, Yamadaoka, Suita
Osaka 565-0871 (Japan)
e-mail: zvf03563@nifty.ne.jp

15 2213-32 - A retrospective analysis:P-2208-32  27/11/12  09:31  Pagina 624


