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ABSTRACT
Objective: The prognostic impact for ovarian cancer treatment of employing a systematic para-aortic and pelvic lymphadenectomy is still poorly defined. The purpose of this study was to evaluate the therapeutic efficacy of adding a
para-aortic lymphadenectomy (PA) to the pelvic lymphadenectomy (PL), as compared with solely the pelvic lymphadenectomy. Materials and Methods: A retrospective study of patient outcomes was conducted of ovarian cancer
patients who underwent optimal debulking surgery, concurrent with either PA + PL or PL alone, between 2000 and
2009 at our Osaka General Medical Center. Results: One hundred twenty-one patients with ovarian cancer underwent
surgery. Forty-four patients (36%) underwent optimal debulking surgery (all residual disease was <1 cm) concurrent
with lymphadenectomy. Seventeen patients underwent PA + PL (PA group), and 27 patients underwent PL alone (PL
group). There were no significant differences in terms of overall survival (OS; hazard ratio [HR] = 0.49; 95% CI, 0.13
to 1.82; p = 0.29) and progression-free survival (PFS; HR = 0.62; 95% CI, 0.19 to 2.00; p = 0.40) between the PA group
and the PL group. Both OS and PFS also failed to show significant differences, even when comparing them among 26
cases of FIGO stage I cases. Conclusions: Our data failed to show any prognostic improvement for ovarian cancer by
adding para-aortic lymphadenectomy to the standard pelvic lymphadenectomy regimen.
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1. Introduction
Ovarian cancer has been increasing in Japan. Approximately 8000 new ovarian cancer cases, and 4500 ovarian
cancer deaths, were recorded in 2006 [1]. Retroperitoneal
lymph nodes involvement occurs in approximately 50%
to 80% of women with advanced ovarian cancer [2].
Cass et al. found that 15% of patients with clinical stage
I disease have microscopic lymph node metastases [3]. In
recognition of the prognostic importance of the retroperitoneal spread of ovarian cancer, the FIGO staging
classification was amended in 1988 to include a substage for nodal involvement [4]. Subsequent work has
illuminated the relevant surgical anatomy, which has
allowed for identification of the role and technical aspects of lymph node dissection, and for a clarification of
the nomenclature [5-7].
Primary cytoreductive surgery (i.e., the removal of as
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much of the tumor as possible at the time of initial surgery, with resection of only the bulky nodes) has been an
integral part of the treatment of advanced ovarian cancer.
In addition, the amount of postoperative residual tumor is
a clinically significant prognostic factor [8,9].
It is still unclear as to whether the systematic removal
of the retroperitoneal para-aortic lymph nodes should be
a standard part of a maximal cytoreductive surgery. The
core issue of the controversy is whether or not the removal of these lymph nodes improves patient survival.
The purpose of this study was to evaluate the therapeutic efficacy of para-aortic lymphadenectomy (PA)
being added to the pelvic lymphadenectomy (PL), as
compared with a pelvic lymphadenectomy alone.

2. Materials and Methods
A retrospective review of the medical records of the
Osaka General Medical Center (Osaka, Japan) was conJCT
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ducted for the period between January 1, 2000 and December 31, 2009 to identify all patients diagnosed as
primary ovarian cancer who were treated with primary
surgery. Patients with borderline tumors were excluded
from this study.
The primary surgery was aimed at removing the primary tumor and visible pelvic implants. This included
treatment with total abdominal hysterectomy and bilateral salpingo-oophorectomy and/or omentectomy and/or
appendectomy, before adding the lymphadenectomy. As
a consequence to this surgery, participants had no visible
residual tumors greater than 1 cm in diameter. The extent
of the lymph node dissection included a pelvic lymphadenectomy without (PL) or with (PA) a para-aortic
lymphadenectomy.
The indication for preoperatively being put in the PL
group was that para-aortic lymph node metastases which
lymph node size is less than 1 cm in diameter were not
found by Computed Tomography (CT) or Magnetic
Resonance Imaging (MRI).
Pelvic lymphadenectomy: The dissection was begun at
the origin of the external iliac vessels and continued
caudally around them along the medial border of the
psoas muscle; the lower limit of the external iliac lymphadenectomy was represented by the deep inferior epigastric vessels. The lateral boundaries of dissection were
superficially delineated by the fascia covering the psoas
muscle and deeply by the fascia covering the internal
obturator and levator ani muscles; the median margin of
the lymphadenectomy was represented by an imaginary
plane which was parallel to the umbilical artery and was
delineated by the umbelico-pubic fascia, the bladder and
the rectum. In addition, lymphatic tissue was cleared
from the obturator fossa, which was begun with the mobilizations of the superficial obturator nodes, which were
removed en bloc with the lymphatic fatty tissue, which
has been previously separated from the internal iliac
vessels to the origin of the internal pudendal vessels.
Aortic lymphadenectomy: The nodal dissection started
at the aortic bifurcation by removing the superficial intercavoaortic, precaval and preaortic nodal groups. Then
lymph nodes located lateral to the cava (paracaval) were
separated from the vena cava, the renal capsule and the
psoas muscle, and were then removed en bloc. Afterward,
displacing the vena cava and the aorta laterally and
medially, the lymph nodes behind the cava (retrocaval
nodal group) and the lumbar vessels (deep intercavoaortic nodes) were separated from the prevertebral fascia
and then removed. Removal of the most cranial nodes,
both behind and under the left renal vein, was performed
after entering the right plane of dissection between the
Toldt’s and Gerota’s fasciae, mobilizing the descending
colon from the renal capsule, the psoas, the ovarian pedicle and the ureter, and displacing it medially.
Copyright © 2013 SciRes.
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The patients received from 3 to 6 cycles of paclitaxel
at a dose of 175 mg per square meter of body-surface
area, and carboplatin at a dose of area under the curve
(AUC) 5 mg/mL every three weeks for adjuvant chemotherapy for FIGO stages Ic, II, III and IV.
A statistical analysis for demographic characteristics
of the groups was performed using the Mann-Whitney U
test. Overall survival was calculated from the day of first
surgical treatment until death, regardless of the cause of
death. Progression-free survival was calculated from the
day of surgical treatment to the time of either detected
progression or death. Overall-survival curves and progression-free survival curves were calculated for each
treatment group using Kaplan-Meier estimates and were
compared with the log-rank test [10,11]. p values of less
than 0.05 were considered to be statistically significant.

3. Results
Between 2000 and 2009, 121 women with ovarian cancer
had undergone surgical treatment at our facility. Fortyfour patients (36%) underwent optimally debulked surgery (maximum size of the residual disease <1 cm) concurrent with some level of lymphadenectomy. Seventeen
patients underwent PA + PL (PA group) and 27 patients
underwent PL alone (PL group).
The details of the patient’s characteristics are shown in
Table 1. The mean ages were 60 and 59 years for the PA
and PL groups, respectively (p = 0.5225). BMI [body
mass index] were 23 for PA group and 21 for PL group,
respectively (p = 0.779). There were no significant difference is outward patient characteristics between the PA
group and the PL group. Blood loss volume was significantly higher in PA group compared with the PL group
(p = 0.0266); whereas the surgical time was not different
between these two groups.
Progression-free 5-year survival was 69% for the PA
group and 75% for PL group (Figure 1). Overall 5-year
survival was 71% for the PA group and 90% for the PL
group (Figure 2). Comparing the patients in the PA
group with the PL group, there was no significant difference in overall survival (OS; hazard ratio [HR] = 0.49;
95% CI, 0.13 to 1.82; p = 0.29) or in progression-free
survival (PFS; HR = 0.62; 95% CI, 0.19 to 2.00; p =
0.40).
Additionally, we analyzed the FIGO stage I of 26 patients. Eight women from the PA group and 17 women
from the PL group participated. Progression-free 5-year
survival was 75% for the PA group and 79% for the PL
group (Figure 3). Overall 5-year survival was 75% for
the PA group and 93% for the PL group (Figure 4).
There were no significant differences between the PA
group and the PL group in OS (HR = 0.62; 95% CI, 0.08
to 4.68; p = 0.63) or PFS (HR = 0.66; 95% CI, 0.10 to
JCT

30

Efficacy of Para-Aortic Lymphadenectomy in Ovarian Cancer: A Retrospective Study
Table 1. Patient characteristics.
PA group (n = 17)

PL group (n = 27)

p

Mean age (25 - 75 percentiles)

60 (53 - 67)

59 (46 - 67)

0.5225

BMI (25th - 75th percentiles)

23 (20 - 25)

21 (20 - 25)

0.779

I

8

18

II

1

5

III

7

4

IV

1

0

serous

10

4

mucinous

1

6

endometrioid

0

3

clear

3

8

mixed

1

2

mature teratoma with malignant change

0

2

carcinosarcoma

1

1

transitional cell carcinoma

0

1

granulosa

1

0

mean operative time (min)

257

232

0.3987

mean operative blood loss (ml)

825

540

0.0266

th

th

Stage

Histology

surgical data

Figure 1. Overall survival curves for the PA group versus
the PL group in ovarian cancer.

4.45; p = 0.65). Overall, the PA group tended to have a
lower survival rate than the PL group.
In cases with recurrence, which we show in Table 2,
only one out of the six cases was found to have paraCopyright © 2013 SciRes.

Figure 2. Progression-free survival curves for the PA group
versus the PL group in ovarian cancer.

aortic lymph node recurrence, and this was in the PL
group.

4. Discussion
Standard therapy for women with ovarian cancer in
JCT
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Figure 3. Overall survival curves for the PA group versus
the PL group in stage I ovarian cancer.

Figure 4. Progression-free survival curves for the PA group
versus the PL group in stage I ovarian cancer.
Table 2. Portion of initial recurrence.
PA group
Case 1

stump

Case 2

liver

Case 3

peritoneum

Case 4

peritoneum

Case 5

lung

Case 6

increase tumor maker

PL group
Case 7

liver

Case 8

peritoneum

Case 9

para-aortic lymph node

Case 10

inguinal lymph node

Case 11

liver

Case 12

outside of colon splenic flexure
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cludes a staging procedure with lymphadenectomy [4,12].
As patients with metastases to the lymph nodes have
poorer outcomes, lymphadenectomy plays a significant
diagnostic role in assessing a prognosis and determining
their need for adjuvant treatment.
However, there are only a very limited number of
studies which have investigated the therapeutic efficacy
of adding on a dissection of the para-aortic lymph nodes
to the traditional pelvic lymphadenectomy. There are
even fewer studies which examined the benefits of lymphadenectomy in those patients in the earliest stages of
ovarian cancer. Furthermore, there are risks of developing post-lymphadenectomy complications, such as ileus,
deep-vein thrombosis, lymphocyst, lymphedema and
major wound dehiscence. Additional complications potentially arising from systematic lymphadenectomy can
be longer operating times and higher blood loss volumes
than for a non-systematic lymphadenectomy [13,14].
Bristow et al. confirmed that, in FIGO stages III - IV
ovarian cancer, a maximal surgical cytoreduction which
included a systemic lymphadenectomy was one of the
most powerful determinants of cohort survival [15].
Likewise, Onda et al. found that the overall metastasis-positive rates of the aortic and pelvic lymph nodes in
all clinical stages were 38% and 37%, respectively. They
also found that 15% of lymph-node-positive patients with
stage I/II tumors had only isolated aortic lymph node
involvement, and another 23% had isolated pelvic lymph
node involvement, clearly showing that direct spreading
solely to the aortic or pelvic lymph nodes is possible in
ovarian cancer. Moreover, they found that the incidences
of positive lymph nodes in stages I and II ovarian carcinoma were approximately 20% in each. Stage I and stage
II serous and clear cell types had significantly higher
rates than endometrioid and mucinous types of the same
stage [16].
A randomized study [14] showed that: 1) the addition
of systematic aortic and pelvic lymphadenectomy to cytoreductive surgery prolonged progression-free survival,
which, in turn, may have an important impact on the
quality of life of patients with advanced ovarian cancer; 2)
systematic lymphadenectomy did not prolong overall
survival, probably because effective platinum based firstand second-line (with or without salvage surgery)
chemotherapies might have diluted the impact of systematic lymphadenectomy on the risk of death; 3) patients in
the systematic lymphadenectomy arm had a higher number of nodal metastases than patients in the no-lymphadenectomy arm. This study found that, although systematic lymphadenectomy significantly improved progression-free survival, overall survival was similar in
both the systematic lymphadenectomy and the “resection
of bulky nodes only” groups.
It is unknown if patients who underwent an aortic lymJCT
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phadenectomy may have received more chemotherapy,
resulting in a better survival. Our data could not show
any improvement of either PFS or OS by adding aortic
lymphadenectomy to a pelvic lymphadenectomy. Furthermore, considering the chances of para-aortic lymph
node metastases, cases diagnosed as FIGO stage I without para-aortic lymphadenectomy may have actually
contain undiagnosed FIGO stage III cases.
We could not show any therapeutic effect of performing a para-aortic lymphadenectomy, even in the FIGO
stage I case containing potential FIGO stage III case. The
number of participants in this study is acknowledged to
be able to provide only a limited reliability for the results.
However, we believe our data do give adequate validity
for considering doing a prospective study to evaluate the
efficacy of aortic lymphadenectomy.
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