JBUON 2016; 21(5): 1158-1167

ISSN: 1107-0625, online ISSN: 2241-6293 « www.jbuon.com

E-mail: editorial_office@jbuon.com

ORIGINAL ARTICLE

Paraaortic lymphadenectomy in intermediate to high risk
uterine endometrioid cancer : a retrospective evaluation

Panagiotis Tsikouras!, Zacharoula Koukouli!, Stefanos Zervoudis®*, Bachar Manav?,
Georgios Iatrakis®, Anastasios Liberis!, Georgios Galazios!, Tobias Alexander Teichmann*

'Democritus University of Thrace, Department of Obstetrics and Gynaecology, Alexandroupolis, Greece; Rea Hospital,
Department of Mastology, Athens, Greece; *Technological Educational Institute of Athens, Department of Midwifery,
Athens, Greece; “Clinicum Aschaffenburg, Teaching Hospital of University of Wiirzburg, Department of Obstetrics

and Gynaecology, Germany

Summary

Purpose: To investigate the impact on survival of paraaor-
tic lymph node dissection (PALND) added to pelvic lymph
node dissection (PLND) in patients with intermediate to
high-risk endometrioid endometrial cancer (EC). Surgical
parameters and perioperative morbidity have been explored
as well.

Methods: We retrospectively identified all eligible patients
that received LND as part of their primary treatment at
a single institution from January 2000 to December 2010.
Survival curves for overall (0S), disease-specific (DSS) and
disease-free (DFS) survival were plotted by the Kaplan-Mei-
er method and compared by the log-rank test. Cox propor-
tional hazards regression was used for multivariable anal-
ysis for OS and DSS.

Results: 93 patients underwent PLND plus PALND in
their initial operation (PALND group) and 177 patients
underwent PLND only (no-PALND group). Patients in

Introduction

EC is the sixth most common malignancy in
females worldwide with approximately 290,000
new cases annually [1]. As its incidence rises with
obesity, physical inactivity [2] and increase in life
expectancy [3], EC is more frequent in high-in-
come countries (5.5%) compared with low-income
countries (4.2%). Up to the age of 75 years the cu-
mulative risk of EC has been estimated as high as

the non-PALND group were older, more obese and had
higher rates of comorbidities. The median number of PLN
and PALN retrieved were 26 and 13 respectively. Isolated
PALN metastasis was seen in 2 (2.1%) patients. PALND
was associated with longer operative time, higher trans-
fusion rate and longer hospital stay. PALND group had
a benefit in OS (p=0.033), which did not persist in DSS or
DFS. Furthermore, the type of LND did not significantly
improve either OS or DSS according to the multivariate
analysis results.

Conclusion: PALND had no therapeutic value per se in
women with intermediate to high risk endometrioid tumors
and the improvement seen in OS should rather be attributed
to the better medical status of women who received PALND.

Key words: endometrioid, high-risk, intermediate,
lymph node dissection, morbidity, paraaortic, survival

1.6% [4]. In Europe and North America, EC is the
most common gynecologic cancer [1].

In 1988, the International Federation of Gy-
necology and Obstetrics (FIGO) declared EC as a
surgically staged disease [5]. Although since then
FIGO mandates PLND and PALND areas for stag-
ing purposes [6], controversy still exists regarding
their indications, anatomic extent and therapeutic
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value in the management of EC [7]. According to
current FIGO recommendations, an extrafascial
total hysterectomy with bilateral salpingo-oo-
phorectomy (TH-BSO) is the standard surgical
treatment for EC. Additionally, as a minimum,
any enlarged or suspicious lymph nodes should
be removed in all patients and complete pelvic
lymphadenectomy and resection of any enlarged
paraaortic nodes should be performed in high risk
patients [6]. The rationale is to identify the high
risk population with positive nodes, who would
benefit from chemotherapy [8].

The therapeutic value of lymphadenectomy
per se has been largely disputed. Although large
retrospective studies had associated LND with im-
proved survival [9-13], they were contradicted by
the results of two randomized trials [14,15], which
examined the survival effect of PLND in clinical-
ly early stage EC patients and found no benefit.
However, these randomized trials have been heav-
ily criticized [16-18]. Among the few studies that
have addressed the issue of therapeutic role of
PALND the results have also been contradictory
[10,19-22]. It was recently proposed that the im-
proved survival seen with PALND is a reflection
of the general health of the patient rather than a
therapeutic benefit of surgery [23].

The aim of this study was to examine whether
the performance of PALND compared with PLND
alone improves the survival in patients with in-
termediate and high risk endometrioid EC. Surgi-
cal parameters and perioperative morbidity have
also been explored.

Methods

We retrospectively identified all women who were
treated for cancer of the uterine corpus at the Department
of Obstetrics-Gynaecology of Aschaffenburg-Hospital
Clinicum, of the University Wiirzburg in Germany from
January 2000 to December 2010. Patients with uterine
sarcomas or non-endometrioid endometrial tumors and
those with endometrioid tumors who were not subjected
to primary surgical treatment with TH-BSO for any rea-
son were excluded. For the remaining patients, a detailed
review of operative and final pathology reports was con-
ducted. Women who did not receive LND in their initial
surgery for any reason were excluded. Furthermore, we
applied the ESMO-ESGO-ESTRO criteria [7]-stage I en-
dometrioid EC, grade 1 or 2, myometrial invasion less
than 50%, lymphovascular space invasion (LVSI) nega-
tive- among those who underwent LND to exclude wom-
en with low-risk endometrioid tumors. Thus, the study
population consisted of women that were subjected to
TH-BSO plus LND as primary treatment for intermedi-
ate to high-risk endometrioid tumors.

The extent of LND performed was not used as an
exclusion criterion. Retrospective studies by definition
lack a standardized surgical protocol. Multiple LN sam-
plings or systematic LND were performed according to
surgeon’s preference with consideration of the patients’
preoperative risk for nodal disease, intraoperative find-
ings, as well as each patients’ medical comorbidities.
We divided the study population in two groups, accord-
ing to the type of LND performed- women that under-
went PLND plus PALND (PALND group) and women
that underwent only PLND (no-PALND group). The
no-PALND group included all patients who underwent
PLND, regardless of the number of nodes excised. Sim-
ilarly, the PALND group included all patients who un-
derwent PALND, regardless of the number of retrieved
nodes.

An extensive research was made through the pa-
tients’ medical records. We collected information on
130 parameters, including demographics, medical co-
morbidities and ASA (American Society of Anesthesi-
ologists) status at the time of surgery, detailed surgical
descriptions, pathology reports, complications, adju-
vant therapy and survival data on recurrence, death
and cause of death. Following final pathology review,
surgical stage was redefined according to 2009 FIGO
staging system [24]. An attempt was made to contact
patients lost to follow up, fill in the missing informa-
tion and verify their current state. When this attempt
was unfruitful, the patients’ status on their last follow
up was taken into account.

OS was defined as the time from surgery to death
from any cause. DSS was defined as the time from sur-
gery to uterine cancer-related death or death related to
treatment. DFS was defined as the time from surgery
to the earliest occurrence of relapse or death from any
cause.

Statistics

Survival curves were plotted by the Kaplan-Meier
method and comparisons were made by using log-rank
test. Cox proportional hazards regression was used for
multivariate analysis (following univariate significant
association of variables with survival). Qualitative pa-
rameters were compared by the Pearson’s or Fisher’s
exact test. Continuous parameters were compared by
Student’s t-test or Mann-Whitney U test. All statisti-
cal tests were two-sided and the level of statistical sig-
nificance was set at 0.05. Data analysis was performed
using IBM SPSS Statistics for Windows, Version 20.0,
Armonk, NY.

Results

From January 2002 to December 2010 425
women were treated for endometroid cancer of
the uterine corpus at our institution. Patients
were excluded from the study for the following
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reasons: uterine sarcomas (N=24), serous carcino-
mas (N=30), clear cell carcinomas (N=10), not a
primary surgical treatment (N=10), a primary sur-
gical treatment with no LND performed (N=0606)
or low-risk endometrioid tumors according to the
criteria applied [7] (N=65). Two hundred and sev-
enty women fulfilled the inclusion criteria and

were included in the study. Ninety three patients
(34.4%) underwent PLND plus PALND in their
initial surgery (PALND group), while 177 patients
(65.5%) underwent PLND only (no-PALND group).

The clinico-pathological characteristics of
each group are listed in Table 1. Significant dif-
ferences arose between baseline characteristics

Table 1. Clinicopathological characteristics of 270 patients with uterine endometrioid cancer of intermediate or

high risk of recurrence by PALND status

Clinicopathological characteristics PALND No PALND p-value*
(N=93) (N=177)
N (%) N (%)
Age at diagnosis, years (range) 63 (48-81) 67 (44-82) <0.001
BM]I, kg/m? (range) 30.8 (17.1-40.1) 35.1 (19.7-42.2) 0.017
Comorbidities
Hypertension 46 (49.4) 11 (64.9) 0.013
Diabetes 16 (17.2) 52(29.3) 0.028
Coronary artery disease 3(3.2) 16 (9.0) 0.070
Simple general disease 65 (69.8) 13 (75.7) NS
Serious general disease 6 (6.4) 27 (15.2) 0.038
ASA score 0.038
I-1I 67 (72.0) 10 (59.3)
II-v 26 (28.0) 72 (40.7)
Surgical approach NS
Abdominal 70 (75.3) 14 (80.2)
Minimally invasive 23 (24.7) 35 (19.8)
FIGO stage (2009) NS
IA 55 (59.1) 115 (64.9)
IB 7 (7.5) 25 (14.1)
II 6 (6.5) 9 (5.0)
IIIA 2(2.1) 3(1.7)
IIIB 3(3.2) 3(1.7)
IIIC 18 (19.3) 18 (10.1)
v 2(2.1) 4(2.2)
Tumor grade NS
1 17 (18.2) 27 (15.2)
2 56 (60.2) 97 (54.8)
3 20 (21.5) 53 (29.9)
Tumor size, cm (range) 43 (04-12) 3.5 (0.4- 9.0) NS
Depth of myometrial invasion NS
<1/2 35 (37.7) 73 (41.2)
>1/2 58 (62.3) 10 (58.8)
LVSI NS
Negative 57 (61.3) 11 (67.2)
Positive 36 (38.7) 58 (32.8)
Adjuvant therapy NS
None 6 (6.4) 11 (6.2)
Radiotherapy 62 (66.6) 13 (77.9)
Radiotherapy and chemotherapy 25 (26.9) 28 (15.8)

*Pearson’s or Fisher’s exact test for qualitative parameters, Student’s t-test or Mann-Whitney U test for continuous parameters. NS:

non significant. For other abbreviations see text
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and comorbidities of patients who received or
not PALND. Namely, patients in the no-PALND
group were older (p<0.001), more obese (p=0.017)
and with higher rates of hypertension (p=0.013),
diabetes (p=0.028) and coronary artery disease
(p=0.07). Twenty seven (15.2%) patients in the
no-PALND group were deemed to suffer from a
serious general disease, as opposed to 6 (6.4%) pa-
tients in the PALND group (p=0.038). ASA score
was selected as a general indicator of patients’
performance at the time of surgery and was found
to be different between the two groups, with pa-
tients in the no-PALND group doing significantly
worse (p=0.038). On the other hand, tumor char-
acteristics were not significantly different. The
majority of patients in both groups had stage I
tumors with intermediate or poor differentiation.
Frozen section diagnosis was available in 116
(42.9%) cases and no significant differences were
observed from the final pathology report. Data on
tumor size were available in 101 (37.4%) cases.

Surgery details and perioperative morbidity
of each group are listed in Table 2. In the PALND
group a median number of 28 (range 15-59) PLN
was retrieved, while in the no-PALND group the
median number of PLN retrieved was 24 (range
2-40). This difference was significant (p=0.001). In
both groups the majority of cases had more than
20 PLN removed (83.9 and 66.1% respectively). In
12 (6.7%) cases of the no-PALND group less than
10 PLN were retrieved. In the PALND group, the
median number of PALN retrieved was 13 (range
3-51). In 48 (51.6%) cases, more than 10 PALN
were removed. LN metastasis was present in 18
(10.1%) patients in the no-PALND group and in 18
(19.3%) patients in the PALND group. In this lat-
ter group, 11 (11.8%) patients had metastatic dis-
ease involving only PLN and 5 (5.3%) patients had
metastatic disease involving both PLN and PALN.
Isolated PALN metastasis was seen in 2 (2.1%)
patients. Bulky PALN, larger than 1 cm in diame-
ter were palpated intraoperatively in 44 patients
(16.3% of the study population). All 44 patients
had PALND and metastatic PALN disease was
present in 7 patients (7/44, 15.9%). Notably, in the
absence of bulky PALN, no metastatic PALN was
found.

Operative time in the PALND group (median
180 min., range 98-250) was significantly longer
(p<0.001) than in no-PALND group (median 125
min., range 20-50). Median duration of PALND
was 35 min (range 20-50). We estimated that per-
forming PALND prolonged the operative time in
each patient by an average 27% (range 19-50%).

Blood loss and blood transfusion rate were great-
er in the PALND group (p<0.001 and p= 0.046
respectively). However, no major intraoperative
injuries or surgery related deaths occurred in any
group. Early postoperative complications were
similar in the two groups. Hospital stay was lon-
ger in the PALND group (median 10 vs 8 days,
p=0.022). The rate of late postoperative compli-
cations was also similar and low in both groups.
Five (2.8%) patients in the no-PALND group and
3 (3.2%) patients in the PALND group developed
lymphocyst or lymphedema and 2 (1.1%) patients
in the no-PALND group developed urine inconti-
nence.

Postoperatively, adjuvant therapy was ad-
ministered to patients in both arms according to
the ongoing practice at our institution (Table 1).
Most of them received radiotherapy (66.6% of the
patients in the PALND group and 77.9% in the
no-PALND group). Other treatment options were
no adjuvant therapy or both radiation therapy and
chemotherapy. Overall, adjuvant therapy was no
different between the two groups (p=0.11).

Median follow up time was 61 months (range
7-184) and did not differ between groups (p=0.47).
Fifteen (16.1%) patients died in the PALND group
and 51 (28.8%) patients died in the no-PALND
group (p=0.07). EC or treatment was the cause of
death for 9 (9.7%) patients and 27 (15.3%) patients
respectively (p=0.23). EC recurred in 27 (29.0%)
patients in the PALND group and 61 (34.5%) pa-
tients in the no-PALND group (p=0.25). Median
time to relapse was 27 months and 19 months
respectively. Patients were managed similarly af-
ter recurrence in both groups. Thirty nine (44.3%)
patients underwent a second operation and all re-
ceived additional therapy (radiotherapy alone or
both radiotherapy and chemotherapy).

Sites of first recurrence were similar between
groups. In both groups, the vagina was the most
common site of first recurrence and others in-
cluded peritoneum, lung, LNs, bones and liver.
The recurrence rate in LNs did not differ between
groups either (p=0.77). In the PALND group, 3
(3.2%) patients recurred. Pelvic relapse occurred
in 2 patients without LN metastasis at primary
surgery. Paraaortic relapse occurred in 1 patient
who had both pelvic and para-aortic mtastasis at
surgery. In the no-PALND group, 6 (3.4%) patients
recurred. Pelvic relapse occurred in 4 patients, 2
of whom had pelvic metastasis at primary surgery.
Paraaortic relapse occurred in 1 patient without
LN metastasis at surgery.

Kaplan- Meier curves for OS, DSS and DFS
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Table 2. Surgery details and perioperative morbidity by PALND status

PALND No PALND p value*
(N=93) (N=177)
N (%) N (%)

No. of PLN retrieved (range) 28 (12-59) 24 (2-406) 0.001
1-5 (2.8)

6-10 7 (3.9
11-20 15 (16.1) 48 (27.1)
>20 78 (83.9) 117 (66.1)

No of PALN retrieved 13 (3-51)

1-5 21 (22.6)
6-10 24 (25.8)
11-20 30 (32.2)
>20 18 (19.4)

Presence of LN metastasis 18 (19.3) 18 (10.1) NS

No. of metastatic PLN 2 (1.7) 2 (1.3)

No. of metastatic PALN (1.11)

PLN(-)/PALN(-) 75 (80.6)
PLN(+)/PALN(-) 11 (11.8)
PLN(+)/PALN(+) (5.3)
PLN(-)/PALN(+) (2.1)

Presence of palpable PALN >1 cm 44 (47.3) 0
No. of palpable PALN >1 cm (1.14)

PALN (+) in presence of palpable PALN (15.9)
PALN (+) in absence of palpable PALN

Operative time, min (range) 180 (98-250) 125 (45-280) <0.001
Operative time for PALND, min (range) 35 (20-50)

Blood loss, ml (range) 400 (100-1200) 200 (100-1500) <0.001
Blood loss >1000ml 6 (6.4) 2 (1.1) 0.022
Blood transfusion 10 (10.7) 5 (5.3) 0.011

Intraoperative complications 5 (5.3) 5 (2.8) NS
Ureter injury 3 (3.2) 2 (1.1)

Vesical injury 1 (1) 1 (0.5)
Vascular injury 1 (1) 1 (0.5)
Bowel injury 0 1 (0.5

Early postoperative complications 15 (16.1) 28 (15.8) NS
Wound infection 2 2.1) 4 2.2)

Urinary infection 5 (5.3) 7 (3.9)
Pneumonia 0 2 (1.1)
Isolated fever >38°C 3 (3.2) 4 2.2)
Ureter dilatation 2 2.1) 1 (0.5)
Ileus 1 1) 4 (2.2)
Deep vein thrombosis 1 1) 3 (1.6)
Wound dehiscence 1 1) 3 (1.6)

Hospital stay (days, range) 8 (5-80) 6 (4-50) 0.022
Late postoperative complications 3 (3.2) 7 (3.9) NS
Lymphocyst/ Lymphedema 3 (3.2) 5 (2.8)

Urine incontinence 0 2 (1.1)

*Pearson’s or Fisher’s exact test for qualitative parameters, Student’s t-test or Mann-Whitney U test for continuous parameters. NS:

non significant. For other abbreviations see text
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are presented in Figure 1. Five-year OS was 90.3%
for patients in the PALND group and 80.2% for
patients in the no-PALND group. The difference
in OS was statistically significant (p=0.033, log-
rank test). However, neither DSS, nor DFS differed
significantly between the two groups. Five-year
DSS was 92.4% for patients in the PALND group
and 87.0% for patients in the no-PALND group
(p=0.203, log-rank test), while 5-year DFS was
784 and 75.1 % respectively (p=0.27, log-rank
test). An additional analysis was performed to
partly compensate for the heterogeneity of sur-
gical procedures. The exclusion from no-PALND
group of patients (N=60) with low nodal count
(<20 PLN) combined with the exclusion from
PALND group of patients (N=21) with low nodal
count (<5 PALN), did not change the pattern of
results on survival analysis (data not shown).

Multivariate Cox proportional hazards analy-
ses for OS and DSS are presented in Table 3 and
Table 4 respectively. The type of LND performed
and the number of removed PALN did not signifi-
cantly improve either OS or DSS, after including
in the model covariates, such as FIGO stage, tu-
mor grade, age, body mass index (BMI) and ASA
score at the time of surgery. For OS, the indepen-
dent poor prognostic factors were FIGO stage III-IV
(HR 3.49, 95% (I 2.76 - 4.39; p=0.007), tumor grade
3 (HR 2.34, 95% CI 1.32 - 4.12; p=0.008), age >65
years (2.01, 95% CI 1.10 - 3.32, p=0.005), BMI >30
kg/m? (HR 1.97, 95% CI 1.05 - 3.70, p= 0.035) and
ASA score (HR 2.22, 95% CI 1.12 - 4.39, p=0.010).
For DSS, the independent factors associated with
poor prognosis were only FIGO stage III-IV (HR
3.50, 95% CI 2.08 - 5.88; p <0.001), tumor grade 3
(HR 2.22, 95% CI 1.29 - 3.55; p=0.01) and age >65
years (2.49, 95% CI 1.52 - 4.05, p<0.001).

Discussion

Since FIGO’s revision of the EC staging and
shift to surgical staging in 1988, the percentage
of patients undergoing LND has increased signifi-
cantly [13,25]. Yet, older women are less likely to
be surgically staged [13], and so are obese women
[26,27]. Moreover, women undergoing LND are
more likely to receive adjuvant therapy [13]. Con-
sidering that the extent of LND performed corre-
sponds with patients’ age, BMI and underlying
health status, we sought to investigate the surviv-
al effect of extended LND comprising the paraaor-
tic areas taking into account these parameters.

At the time of surgery, our study population
in both groups was rather old (55.6% of women
were above 65 years) and obese (62.2% of women
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Figure 1. Kaplan- Meier survival analysis in patients
with uterine endometrioid cancer of intermediate or

high risk of recurrence by PALND status. A: Overall sur-
vival (p=0.03, log-rank test); B: Disease specific survival
(p=0.20, log-rank test); C: disease free survival (p=0.27,
log-rank test).
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Table 3. Multivariate Cox proportional hazards analysis for overall survival in patients with uterine endometri-

oid cancer of intermediate or high risk of recurrence

Hazard ratio 95% CI p value

Type of LND

PLND 1 (referent)

PLND+PALND 0.70 042 -1.16 NS
No of PALN removed

PLND only 1 (referent)

<5 PALN 1.09 0.65-1.84 NS

>5 PALN 0.71 040-1.29 NS
FIGO stage (2009)

I-1I 1 (referent)

III-IV 3.49 (2.76 - 4.39) 0.007
Tumor grade

1-2 1 (referent)

3 2.34 (1.32-4.12) 0.008
Age, years

<65 1 (referent)

>65 2.01 (1.10 - 3.32) 0.005
BMI

<30 1 (referent)

>30 1.97 (1.05 - 3.70) 0.035
ASA score (at surgery)

I-1I 1 (referent)

III-1v 222 (1.12 - 4.39) 0.010

NS: non significant. For other abbreviations see text

had BMI >30 kg/m?, 40.4% of women had BMI >35
kg/m?). However, women not receiving PALND
were significantly older, more obese and more fre-
quently medically compromised. OS was higher
in the PALND group. The difference in OS implies
a survival benefit for women treated with PALND,
compared to women treated with PLND only. Yet,
this benefit does not persist for the DFS endpoint,
nor for the DFS endpoint. In multivariate Cox re-
gression analysis age, BMI and ASA score at the
time of surgery emerged as independent prog-
nostic factors for OS, together with FIGO stage
and tumor grade. The type of LND performed and
the number of PALN removed were found to be
non-significant in the prediction of OS and DSS.
Based on our results, we conclude that PALND
per se did not improve survival in women with
intermediate to high risk endometrioid tumors
and the improvement seen in OS should rather be
attributed to the better medical status of women
who received PALND. This conclusion is consis-
tent with other studies [23].

Age >65 years emerged as a strong indepen-
dent poor prognostic factor for both OS and DSS
in multivariate Cox regression analysis, adjusted

JBUON 2016; 21(5): 1164

for presence of comorbidities in the form of ASA
score. Moreover, our study focused on endometri-
oid histology only. These results imply that the
effect of older age in the survival of EC patients is
not related to the underlying medical status, nor to
histologic subtypes with worse prognosis (serous,
clear cell) more often encountered in old patients.
While not in accordance with other studies [28], a
recent study has also stated that age >65 years as
an independent poor prognostic factor that wors-
ens by about 10% survival expectation of older
patients in comparison to younger women [29].
The impact of BMI on OS found in our study is
not to be neglected either. Obesity (BMI >30 kg/
m?) has been independently correlated with worse
OS and DFS in old patients (age >65) with early
stage EC [29] and severe obesity (BMI =35 kg/m?)
has been independently correlated with poorer
DFS in high-risk EC patients [26]. Concluding, it
seems that among patients with EC, older age and
higher BMI carry per se a poor prognosis, which is
independent of the extent of the primary surgery:.

With the exception of greater blood loss and
increased transfusion rate among patients under-
going PALND, the addition of PALND generally
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Table 4. Multivariate Cox proportional hazards analysis for disease-specific survival in patients with uterine
endometrioid cancer of intermediate or high risk of recurrence

Hazard ratio 95% CI p value

Type of LND

PL ND 1 (referent)

PL ND+PALND 0.95 0.52-1.71 NS
No of PALN removed

PLND only 1 (referent)

<5 PALN 1.18 0.70 - 1.96 NS

>5 PALN 0.90 0.77 - 1.06 NS
FIGO stage (2009)

I-1I 1 (referent)

III-1v 3.50 2.08 - 5.88 <0.001
Tumor grade

1-2 1 (referent)

3 2.22 1.29 - 3.55 0.010
Age, years

<65 1 (referent)

>65 249 1.52-4.05 <0.001
BMI

<30 1 (referent)

>30 1.38 0.75-2.53 NS
ASA score (at surgery)

I-11 1 (referent)

II-1v 1.25 0.62 - 2.51 NS

NS: non significant. For other abbreviations see text

did not increase intraoperative complications, nor
perioperative morbidity in our series. However,
it did lengthen operative time significantly by an
average 27% for each patient. Although we were
unable to relate the fact to specific complications,
hospital stay was also longer in the PALND group,
maybe reflecting just the surgeons’ greater cau-
tiousness towards a more extended procedure. We
did not perform a cost analysis, but under these
circumstances it is highly possible that the perfor-
mance of PALND would lead to increased cost. In
our study population LN metastasis was present
in 13.3% of the patients. In the presence of pelvic
nodal disease, metastatic PALN were also found
in 31.2% of the patients, while isolated PALN
were found in 2.1% of the patients. Both rates are
comparable with previous large studies [30,31]. In
our series, in the absence of bulky PALN intraop-
eratively, no metastatic PALN was found.

The study presents several limitations. First,
based on an accurate depiction of everyday prac-
tice, we have compared survival in groups with
different baseline characteristics. However, the
anticipated difference in survival due to this
bias would have favored the PALND group. Ret-

rospective studies are limited by their nature to
adequately control for comorbidities. Single-in-
stitution studies like ours, have an advantage in
exposing this selection bias due to available data,
compared with very large retrospective studies
based on national registries or databases. Second,
uniform surgical procedures were not implement-
ed. Nodal count has been frequently used as a cri-
terion for adequate LND. Using cut-offs previously
described [19,32], LND in our study is considered
adequate in most of the cases for both groups. Fur-
thermore, an additional analysis which excluded
cases with low nodal counts from both groups did
not change the pattern of results on survival anal-
ysis. Third, we were unable to adequately control
for adjuvant therapy, which was also administered
according to the ongoing practice at our institu-
tion. Adjuvant therapy was not different between
the two groups in our study. However, there is an
inherent difficulty to control for adjuvant therapy
in all studies that examine the survival effect of
LND per se regardless of their design.

A previous study that addressed the likeli-
hood of confounding taking place in retrospective
trials, came to question their validity. Interest-
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ingly, the dissection of >11 LN in EC patients
was found to improve EC-non-specific survival
and cardiac-specific survival by a relative 23%
and 18% respectively. In that way, the potential
biases and shortcomings in using non-random-
ized retrospective data were demonstrated [13].
In fact, only randomized-controlled trials can
effectively control for potential confounders, as
comorbidities, pretreatment performance sta-
tus, socioeconomic factors or BMI. Thus, thera-
peutic strategies for EC should prove their val-
ue through randomized trials with survival and
quality of life endpoints.

As a conclusion, there seems to be no thera-
peutic value of PALND per se in intermediate and
high risk uterine endometrioid carcinoma, when
compared with PLND alone, as pointed out in ours
and other studies [10,22,23]. The addition of PALND
was not found to increase perioperative morbidi-
ty, though it was associated with longer operative
time, higher transfusion rate and longer hospital
stay. The survival benefit of full staging through
guidance of adjuvant therapy was not addressed
in our study. An international trial of the role of
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