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Objective. The aim of this study was to assess the potential
therapeutic role of para-aortic lymphadenectomy (PAL) in high-
risk patients with endometrial cancer.

Methods. We studied two groups of patients with endometrial
cancer who underwent operation at Mayo Clinic (Rochester,
MN) during the interval 1984 to 1993: (1) 137 patients at high
risk for para-aortic lymph node involvement (myometrial inva-
sion >50%, palpable positive pelvic nodes, or positive adnexae),
excluding stage IV disease, and (2) 51 patients with positive
nodes (pelvic or para-aortic), excluding stage IV disease. By our
definition, PAL required removal of five or more para-aortic
nodes.

Results. In both groups, no significant difference existed be-
tween patients who had PAL (PAL1) and those who did not
(PAL2) in regard to clinical or pathologic variables, percentage
irradiated, or surgical or radiation complications. Among the 137
high-risk patients, the 5-year progression-free survival was 62%
and the 5-year overall survival was 71% for the PAL2 group
compared with 77 and 85%, respectively, for the PAL1 group
(P 5 0.12 and 0.06, respectively). For the 51 patients with positive
nodes, the 5-year progression-free survival and 5-year overall
survival for the PAL2 group were 36 and 42% compared with 76
and 77% for the PAL1 group (P 5 0.02 and 0.05, respectively).
Lymph node recurrences were detected in 37% of the PAL2
patients but in none of the PAL1 patients (P 5 0.01). Multivariate
analysis suggested that submission to PAL was a cogent predictor
of progression-free survival (odds ratio 5 0.25; P 5 0.01) and
overall survival (odds ratio 5 0.23; P 5 0.006).

Conclusions. These results suggest a potential therapeutic role
for formal PAL in endometrial cancer. © 2000 Academic Press
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Adenocarcinoma of the endometrium is the most com
malignancy of the female genital tract. It accounts for 6% o
cancers in women and is exceeded in frequency only by b
lung, and colorectal cancers. In 75% of cases the tum
clinically confined to the uterus at the time of diagnosis.
estimated number of new cases of endometrial cancer i
United States during 1999 is 37,400, and the estimated nu
of cancer-related deaths is 6400. The overall survival rate
endometrial cancer is 84% [1].

Since 1988, metastatic involvement of the pelvic or ao
lymph nodes has been classified as stage IIIc [2]. The of
guidelines of the International Federation of Obstetricians
Gynecologists (FIGO) do not provide specific details for
surgical assessment of regional lymph nodes. That fo
pelvic and aortic lymphadenectomy is not regarded as
standard surgical staging and treatment of endometrial ca
even among patients at high risk for lymph node metas
reflects the sparcity of clinical data documenting clinical
cacy [3]. Many authors have described para-aortic node b
as a nontherapeutic procedure [4–6], whereas others
have described a possible benefit of para-aortic node d
tion, especially in cases with grossly enlarged para-a
nodes submitted to postoperative extended-field radi
therapy.

The aim of this study was to examine the possible thera
tic role of para-aortic lymphadenectomy (PAL), often ass
ated with extended-field radiation therapy, in endome
cancer.

MATERIALS AND METHODS

From the database of Mayo Clinic (Rochester, MN),
identified 815 patients with endometrial cancer who w
treated surgically from 1984 to 1993. We selected 612 pat
with epithelial endometrial cancer who satisfied the follow
inclusion criteria: (1) the patients had been surgically man
with hysterectomy and removal of remaining adnexal s
tures and (2) the patients had not had another malign
diagnosed within 5 years before or after the diagnosi
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endometrial cancer (with the exception of patients with c
nomain situ or with skin cancer other than melanoma). Of
612 patients, 238 had hysterectomy only and 374 had h
logic assessment of regional lymph nodes (at least 1 pelv
para-aortic node biopsy). The mean number of nodes harv
was 15.9 pelvic (range, 1–55) and 5.9 para-aortic (ra
1–43). Biopsy was done on at least 1 para-aortic lymph
in 104 patients.

From the group of 612 patients with endometrial cancer
initially reviewed 137 at high risk for para-aortic node invol
ment (the presence of myometrial invasion.50%, macroscop
ically positive pelvic nodes, or positive adnexae [10],
excluding stage IV disease). We defined PAL as the remov
five or more lymph nodes from the para-aortic area. We c
pared the survival and recurrence rates and sites of recu
(local, distant, local and distant, lymph nodal) in patients
had PAL (PAL1) and those who did not have PAL (PAL2).
Furthermore, we performed the same analysis, selecting
the total group of 612 patients with endometrial cancer, i
patients with any positive nodes (pelvic or para-aortic), a
excluding stage IV disease. Thirty-six of the 51 patients
positive lymph nodes in fact had high-risk features [10]
were part of the first subgroup of 137 women.

Staging was defined according to the FIGO surgical sta
system [2]. In patients who had an operation before 1988,
was retrospectively determined on the basis of postsur
pathology reports. Histologic classification was performed
cording to the World Health Organization classification [1
Histologic grading was based on the degree of glandula
ferentiation in accordance with Broders’ classification [12

All surgical staging procedures were completed by a g
cologic oncologist. Surgical staging included palpation o
abdominal organs and mesenteric surfaces and cytologic
uation of the peritoneum. In the absence of macroscopic
tastasis, total hysterectomy plus bilateral salpingo-ooph
tomy was performed. Additional surgical procedures inclu
omentectomy, appendectomy, and cytoreductive proce
when indicated. Frozen sections were routinely available
cases. Lymphadenectomy usually was performed in high
cases. The extent of lymphadenectomy was determined b
surgeon and was sometimes influenced by the characteris
patients, such as obesity and age, by the intraoperative
logic evaluation of the tumor at frozen section, and by
desire to include patients in study protocols.

The administration of radiation therapy to the para-a
area was defined as extended-field radiotherapy. Posto
tively, high-risk patients were submitted to external wh
pelvis, whole abdomen, or extended-field irradiation,
brachytherapy, according to risk factors and the character
of the patient. Patients whose peritoneal cytologic result
the only sign of extrauterine disease generally were tre
with intraperitoneal phosphorus-32.

Complications due to radiotherapy were graded accordi
the European Organization for Research and Treatme
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Cancer—Subjective, Objective, Management, and Ana
(EORTC–SOMA) scale, dividing them on the basis of
anatomical region involved [13]. Surgical complications w
defined as those occurring within 1 month from operation.
presence of lymphedema or abdominal hernia was includ
a surgical complication even when occurring more tha
month from operation. As a reflection of surgical morbid
the preoperative American Society of Anesthesiologists (A
Physical Status score [14], operative time, estimated b
loss, febrile morbidity (defined as temperature.38°C, on two
different measurements at least 6 h apart, after the first 24
from operation), intraoperative or postoperative transfus
day of first flatus, day of first bowel movement, and day
dismissal were evaluated.

Follow-up of patients was performed on the basis of in
mation reported in the clinical histories. When informa
about survival and recurrence was not sufficiently detaile
the histories, death certificates were obtained or contac
made with the patients or their physicians.

All patients who were alive (with or without disease) at
time of follow-up or patients who died of a cause not relate
the disease were considered censored, and only patient
died of disease were considered uncensored.

We considered local failure as a recurrence, diagnose
physical examination, radiologic imaging, or operation, lo
ized to the pelvis, vagina, vaginal cuff, or pelvic sidewall w
located below the pelvic brim. All other recurrences w
considered distant. All relapses localized in the pelvic, ao
inguinal, or scalene node-bearing regions were consid
lymph node recurrences. Concomitant recurrences in the p
and para-aortic nodes were considered local plus distant

Statistical analysis was performed with Fisher exact tesx2

analysis, and Studentt test. Survival curves were determin
by the Kaplan–Meier product-limit method. Analysis of
differences between survival curves was performed with
log-rank test, and the Cox model was used to assess the
of prognostic factors on survival. Differences between gro
were considered statistically significant atP values ,0.05.

MDP statistical software was used for the analysis.

RESULTS

Patients at High Risk for Para-aortic Lymph Node
Involvement

Analysis of the 137 patients at risk for para-aortic lym
node involvement showed that 104 cases (75.9%) had b
of pelvic lymph nodes, and 35 of them (33.6%) had pos
results. Fifty-one patients (37.2%) had para-aortic lymph
biopsy, and 11 of them (21.6%) had pathologically confir
para-aortic lymph node metastasis.

The mean age of the patients was 66.96 10.6 years (rang
40–90 years). The mean duration of follow-up was 66.6
40.5 months (range, 3–153 months). All censored patient



ow
en

tom
fied

tic
d

16%
iati

s r
wa

f

L
as

e
xa

tive
lica
es

-
in

s
tic

l, and

ex-
Al-
tage

not
h doc-
u
p x-
t e-
c
0 er,
p
w
i io-

or
had

elvic
here

.2%)
10

cally

fol-
All

pa-

; 17

69

.31

2
6
28

es,

350 MARIANI ET AL.
at least a 36-month follow-up. No patients were lost to foll
up. By definition (see Materials and Methods), 109 pati
(79%) did not have para-aortic lymphadenectomy (PAL2),
and 28 patients (21%) had para-aortic lymphadenec
(PAL1). The mean number of pelvic lymph nodes identi
was 13.76 13.2 in the PAL2 patients and 18.36 12.1 in the
PAL1 patients (P 5 0.09). Themean number of para-aor
lymph nodes dissected was 0.526 1.1 in PAL2 patients an
9.46 7.4 in PAL1 patients (P , 0.0001).Adjuvant radiation
therapy was used in 101 patients (73.7%); 22 patients (
had extended-field radiotherapy. The mean dose of rad
administered to the para-aortic area was 4293.96 615.1 cGy
(range, 3060–5689 cGy). Only 3 patients (1 PAL2 and 2
PAL1) received adjuvant chemotherapy, and 7 patient
ceived hormonal therapy. The overall 5-year survival
74.1%, and the 5-year recurrence-free survival was 65.1%
the entire group.

There were no significant differences between the PA2
and PAL1 patients in regard to the mean age, body m
index, percentage with myometrial invasion.50%, high-grad
tumors, nonendometrioid histologic subtype, positive adne
positive cervix, positive peritoneal cytologic result, or posi
para-aortic nodes (Table 1). Surgical morbidity and comp
tions due to operation and radiotherapy are listed in Tabl
3, and 4.

The 5-year overall survival was 71.2% in PAL2 patients
and 85.1% in PAL1 patients (P 5 0.06). The5-year recur
rence-free survival was 61.8% in PAL2 patients and 77.5%
PAL1 patients (P 5 0.12).

There was a lymph node recurrence in 20 PAL2 patients
(18.5%) and 1 PAL1 patient (3.5%) (P 5 0.05).Recurrence
were detected in 13 PAL2 patients (12%) in the para-aor
area but in none of the PAL1 patients (P 5 0.05); 6 PAL2

TAB
Clinical and Pathologic Characteristics of Different G

Characteristics

137 patientsa

PAL2 PAL1

Age 67.16 10.9 66.56 9.3
Body mass index 29.66 7.1 30.36 6.1
% High grade 43 54
% Nonendometrioid 14 14
% Positive adnexa 14 7
% Positive peritoneal

cytology 17 14
% Deep MI 83 86
% Cervical invasion 23 25

Note.MI, myometrial invasion; PAL, para-aortic lymphadenectomy (2, w
a Patients with endometrial cancer at high risk for para-aortic lymph n

or positive adnexae) (excluding stage IV disease).
b Patients with endometrial cancer and positive lymph nodes (pelvic
-
ts
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patients (5.5%) had a recurrence along the pelvic sidewal
only 1 PAL1 patient (3.5%) had such a recurrence (P 5
0.67).

The analysis stratifying patients by administration of
tended-field radiation therapy is summarized in Table 5.
though not significant, there was a difference in the percen
of PAL2 and PAL1 patients who died of disease and did

ave extended-field radiotherapy. Death from disease was
mented in 29 (30.6%) PAL2 patients and 2 (10%) PAL1
atients (P 5 0.06). Among the patients who received e

ended-field radiotherapy, 10 PAL2 patients (71.5%) had r
urrences, compared with 2 (25%) PAL1 patients (P 5
.07). No PAL1 patient had a para-aortic failure; howev
ara-aortic failure developed in 12 (12.7%) PAL2 patients
ho did not have extended-field radiotherapy (P 5 0.09) and

n 1 (7.1%) PAL2 patient who was given para-aortic rad
therapy (P 5 1).

Patients with Documented Positive Lymph Nodes

In the group of 51 patients with positive nodes (pelvic
para-aortic), 39 patients had only positive pelvic nodes (25
no para-aortic lymph node biopsy), 11 had both positive p
and aortic nodes, and 1 had positive para-aortic nodes w
the pelvic nodes were not biopsied. Twenty patients (39
had palpably positive lymph nodes (10 pelvic only and
pelvic and para-aortic), and 31 (60.8%) had microscopi
positive lymph nodes. There were 38 (74.5%) PAL2 patients
and 13 PAL1 patients (25.5%). The mean duration of
low-up was 51.46 42.0 months (range, 3–148 months).
censored patients had at least a 36-month follow-up. No
tients were lost to follow-up.

Forty patients (78.4%) received adjuvant radiotherapy

1
ups of High-Risk Patients with Endometrial Cancer

Group

51 patientsb

P PAL2 PAL1 P

0.78 65.06 11.7 64.26 10.2 0.81
0.67 30.86 7.7 28.66 4.4 0.34
0.32 63 69 0.
0.91 9 8 1
0.35 13 0 0

0.73 42 23 0.2
0.71 62 62 0.9
0.79 39 23 0.

ut; 1, with).
involvement (myometrial invasion.50%, macroscopically positive pelvic nod

ara-aortic) (excluding stage IV).
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patients (33.3%) had extended-field radiotherapy. The m
dose of radiation administered to the para-aortic area
4313.46 549.3 cGy (range, 3060–5320 cGy). Four pati

TAB
Surgical Morbidity in Different Groups of

Morbidity

137 Patientsb

PAL2 (n 5 109) PAL1 (n 5

ASA status 3–4, No. (%)d 37/92 (41%) 6/25 (2
Blood transfusion, No. (%) 12/100 (12%) 4/25
Postoperative febrile morbidity,

No. (%)e 20/90 (22.2%) 3/21 (14
Mean operative time, min 143.36 50.0 169.76
Mean estimated blood loss, mL 472.66 240.9 516.16 2
Mean day of first flatus 4.46 1.8 4.36
Mean day of first bowel

movement 5.66 1.9 6.46
Mean day of dismissal 8.66 2.5 8.86

Note.ASA, American Society of Anesthesiologists; PAL, para-aortic l
a Data were not available for all patients. Thus, the percentages wer
b Patients with endometrial cancer at high risk for para-aortic lymph n

or positive adnexae) (excluding stage IV disease).
c Patients with endometrial cancer and positive lymph nodes (pelvic
d Preoperative American Society of Anesthesiologists Physical Status
e Temperature.38°C on two different measurements at least 6 h apart af

TAB
Surgical Complications in Different Groups o

Complication

137 P

PAL2 (n 5 98)c

No. %

Lymphocyst 3 3
Wound infection 8 8.1
Abdominal hernia 4, 2 ST 4
Lymphedema 2 2
Obturator nerve lesion 1 1
Postoperative hemorrhage1 ureteral injury 1, 1 ST 1

hronic pelvic pain/adhesions
ostoperative abscess in para-aortic area
reteral injury

Note.PAL, para-aortic lymphadenectomy (2, without; 1, with); ST, com
a Patients with endometrial cancer at high risk for para-aortic lymph n

or positive adnexae) (excluding stage IV disease).
b Patients with endometrial cancer and positive lymph nodes (pelvic
c Eleven patients with no available data.
d Five patients with no available data.
e Three patients with no available data.
f Two patients with no available data.
an
as
s

eceived adjuvant chemotherapy (1 PAL2 and 3 PAL1), and
5 patients received hormonal therapy. The mean numb
pelvic lymph nodes dissected was 17.76 11.3 in PAL2

2
h-Risk Patients with Endometrial Cancer

Groupa

51 Patientsc

8) P PAL2 (n 5 38) PAL1 (n 5 13) P

) 0.13 10/26 (38.4%) 1/11 (9%) 0
%) 0.59 4/35 (11.4%) 2/13 (15.3%)

) 0.41 6/34 (17.6%) 1/10 (10%)
7 0.01 154.56 48.2 162.56 43 0.65
6 0.51 533.36 200.7 484.36 251.7 0.65
8 0.89 4.36 1.1 4.36 0.8 0.8

5 0.29 5.66 1.7 6.86 2.9 0.5
8 0.85 9.16 3.1 8.46 2.7 0.47

hadenectomy (2, without; 1, with).
lculated according to the total number of patients with available data.
involvement (myometrial invasion.50%, macroscopically positive pelvic nod

ara-aortic) (excluding stage IV disease).
ore [14].
the first 24 h from operation.

3
igh-Risk Patients with Endometrial Cancer

Group

ntsa 51 Patientsb

PAL1 (n 5 23)d PAL2 (n 5 35)e PAL1 (n 5 11)f

No. % No. % No. %

1 4.3 1 2.8
1 4.3 3 8.5 1 9
1 4.3 1 2.8
1 4.3 1 2.8 1 9

1 2.8

1, 1 ST 2.8
1, 1 ST 4.3

2, 2 ST 8.6 1, 1 ST 2.8

ation surgically treated.
involvement (myometrial invasion.50%, macroscopically positive pelvic nod

ara-aortic) (excluding stage IV disease).
LE
Hig

2

4%
(16

.2%
53.
21.
0.
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patients and 17.36 11 in PAL1 patients (P 5 0.9). Themean
number of para-aortic lymph nodes dissected was 0.836 1.3 in
PAL2 patients and 13.06 10.0 in PAL1 patients (P ,
0.0001).

TAB
Grade 3–4 (EORTC–SOMA Scale)

in Different Groups of High-Risk

Complication

137 Patientsb

PAL2
(n 5 109; 78 RT) (

No. %

Hemorrhagic cystitis 3, 1 ST 3.8
Intestinal and ureteral obstruction 2, 2 STd 2.5
Lesions to the bone 3, 1 fracture 3.8
Intestinal obstruction 5, 2 ST 6.4
Ureteral obstruction 1
Symptomatic vaginal stenosis 1, 1 ST 1.2
Rectovaginal fistula 1, 1 ST 1.2

Note.PAL, para-aortic lymphadenectomy (2, without; 1, with); RT, radi
a The percentages are calculated according to the number of patient
b Patients with endometrial cancer at high risk for para-aortic lymph n

or positive adnexae) (excluding stage IV disease).
c Patients with endometrial cancer and positive lymph nodes (pelvic
d One death.

TAB
Analysis of Different Groups of High-

Stratified by the Administration

Status

137 Patientsa

No EFRx EFRx

PAL2
(n 5 95)c

PAL1
(n 5 20)

P

PAL2
(n 5 14)

PAL1
(n 5 8)

No. % No. % No. % No.

Death rate 29 30.6 2 10 0.06 6 42.9 2
Recurrence rate 33 34.8 5 25 0.4 10 71.5 2
Lymph node

recurrence 16 17 1 5 0.4 4 28.5 0
Para-aortic

recurrence 12 12.7 0 0 0.09 1 7.1 0
Pelvic sidewall

recurrence 5 5.3 1 5 0.95 1 7.1 0

Note.EFRx, extended-field radiotherapy; PAL, para-aortic lymphaden
a Patients with endometrial cancer at high risk for para-aortic lymph n

or positive adnexae) (excluding stage IV disease).
b Patients with endometrial cancer and positive lymph nodes (pelvic
c Site of recurrence not available in one patient.
There were no significant differences between PAL2 and
PAL1 patients in regard to the mean age, body mass in
percentage with myometrial invasion of more than 50%, h
grade tumors, nonendometrioid histologic subtype, pos

4
mplications Due to Radiotherapy
tients with Endometrial Cancer

Groupa

51 Patientsc

PAL1
18; 23 RT)

PAL2
(n 5 38; 29 RT)

PAL1
(n 5 13; 11 RT)

. % No. % No. %

4.3 1 3.4
3, 3 STd 10.3

1
ST 8.6 1

ST 4.3 1, 1 ST 3.4 1, 1 ST

n therapy; ST, complication surgically treated.
ho had radiotherapy (pelvic, extended-field, whole abdomen).

involvement (myometrial invasion.50%, macroscopically positive pelvic nod

ara-aortic) (excluding stage IV disease).

5
k Patients with Endometrial Cancer,
Extended-Field Radiotherapy

Group

51 Patientsb

No EFRx EFRx

P

PAL2
(n 5 28)

PAL1
(n 5 6)

P

PAL2
(n 5 10)

PAL1
(n 5 7)

PNo. % No. % No. % No. %

0.64 16 57.2 1 16.7 0.09 6 60 2 28.6
5 0.07 16 57.2 1 16.7 0.09 7 70 2 28.6

0.25 11 39.2 0 0 0.14 3 30 0 0

1 9 32.1 0 0 0.16 1 10 0 0

1 7 25 0 0 0.3 1 10 0 0

omy (2, without; 1, with).
involvement (myometrial invasion.50%, macroscopically positive pelvic nod

ara-aortic) (excluding stage IV disease).
LE
Co
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adnexae, positive cervix, positive peritoneal cytologic resu
positive para-aortic nodes (Table 1). Surgical morbidity
complications due to operation and radiotherapy are liste
Tables 2, 3, and 4.

In the entire group, the 5-year overall survival was 51.
and the 5-year recurrence-free survival was 46.6%. Ly
node recurrences were found in 14 patients (27.4%), 1
whom had a component in the para-aortic area and 4 in
lymph node areas (1 along the pelvic sidewall and 3 in
scalene lymph nodes). Of the 10 patients who had a para-
recurrence (3 also had involvement of the scalene nodes
also of the pelvic sidewall areas), 9 (90%) died of diseas

The 5-year overall survival was 42% in PAL2 patients an
6.9% in PAL1 patients (P 5 0.053). The5-year recurrence

ree survival was 36.1% in PAL2 patients and 76.1%
AL1 patients (P 5 0.02) (Figs. 1 and 2). No PAL1 patien
xperienced a local plus distant recurrence, but 13 (34
AL2 patients had such a recurrence (P 5 0.02). A distan
ite of recurrence was found in 50% of the PAL2 group and in
5% of the PAL1 group (P 5 0.02). No PAL1 patien

experienced a recurrence in the lymph-node-bearing area
14 PAL2 patients (36.8%) had such a recurrence (P 5
0.01)—10(26.3%) in the para-aortic area (P 5 0.04) and 8
(21%) along the pelvic sidewall (P 5 0.09) (4 cases ha
concurrent recurrence in both the para-aortic area and o
pelvic sidewall).

Cox models suggested that submission to para-aortic ly
adenectomy was the only significant predictor for both re
rence-free survival (odds ratio [OR]5 0.28, P 5 0.01) and
overall survival (OR5 0.32, P 5 0.03), whereas adnex
status, peritoneal cytologic result, and submission to exten
field radiotherapy (the other variables tested in the model)
all nonsignificant. When the model included histologic gr
and subtype, depth of myometrial invasion, and cervical i
sion, submission to para-aortic lymphadenectomy still reta

FIG. 1. Overall survival in 51 patients with endometrial cancer harbo
ode metastasis (excluding stage IV disease), according to the ext
ara-aortic lymphadenectomy: without (PAL2, n 5 38) and with (PAL1, n 5
3) (P 5 0.05).
r
d
in
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e
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but

the
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d

independent significance for both recurrence-free surviva
overall survival. In fact, submission to para-aortic lympha
nectomy (OR5 0.25,P 5 0.01) andhistologic grade (OR5
5.25, P 5 0.002) were independent predictors of surviv
submission to para-aortic lymphadenectomy (OR5 0.23,P 5
0.006) andhistologic grade (OR5 4.09, P 5 0.006) were
also independent predictors of recurrence-free survival.

The analyses stratifying patients for the administratio
extended-field radiation therapy and for the presence of
roscopically or microscopically positive lymph nodes are s
marized in Tables 5 and 6, respectively. For the patient
submitted to extended-field radiotherapy, 1 PAL1 patien
(16.7%) had recurrence and died of disease, whereas 16 P2
patients (57.2%) had recurrence and died of diseaseP 5
0.09). Thedifferences in death and recurrence rates betw
PAL2 and PAL1 patients submitted to radiotherapy were
significant (P . 0.05). No PAL1 patient had lymph nod
failure, whereas 3 PAL2 patients (30%) submitted to e
tended-field radiation (P 5 0.22) and 11 PAL2 patients
(39.2%) not submitted to para-aortic radiotherapy had ly
node failure (P 5 0.14) (Table 5).

In patients with palpable lymph node disease, 2 PA1
patients (28.6%) had recurrence and died of disease, whe
PAL2 patients (69.3%) had recurrence (P 5 0.15) and 8
(61.6%) died of disease (P 5 0.34). Ofpatients with micro
scopic lymph node disease, 1 PAL1 patient (16.7%) ha
recurrence and died of disease, whereas 14 PAL2 patients
(56%) had recurrence and died of disease (P 5 0.17). No
PAL1 patient had a lymph node recurrence, but 7 PA2
patients (53.8%) with palpable lymph node disease (P 5
0.04) and 7(28%) PAL2 patients with microscopic nod
disease had lymph node recurrence (P 5 0.29). Most of the
lymph node recurrences were in PAL2 patients who did no
have extended-field radiotherapy (Table 6).

FIG. 2. Recurrence-free survival in 51 patients with endometrial ca
harboring node metastasis (excluding stage IV disease), according to the
of para-aortic lymphadenectomy: without (PAL2, n 5 38) and with (PAL1,
n 5 13) (P 5 0.02).
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DISCUSSION

Numerous authors have studied the possible therapeuti
of lymph node dissection in endometrial cancer, but they
focused mainly on pelvic lymphadenectomy [15, 16] or h
combined low- and high-risk patients and subdivided t
according to whether lymph node biopsy was done [4, 6
18]. It is intuitive that the mere biopsy of one or two node
not likely to confer a therapeutic benefit; in fact, even
high-risk patients with positive lymph nodes, this proced
probably will leave residual disease (microscopic or ma
scopic) without significantly lessening the tumor burd
Moreover, only a restricted number of high-risk patients
likely to benefit from a complete lymphadenectomy. In f
patients without tumor spread in the lymph nodes do not
lymph node removal; furthermore, in patients with syste
disease (stage IV), regional surgery has only a limited role
these reasons, we focused on high-risk patients, excl
those with early-stage and stage IV disease. Patients
apparently negative lymph nodes were also included in
analysis because of the possible presence of occult l
node metastases not detected at routine histologic evalu
[19, 20].

TAB
Analysis of 51 Patients with Endometrial Cancer

Stratified by the Presence of Macroscopica

Status

Macrob,c

PAL2 (n 5 13)e PAL1 (n 5 7)e

No. % No. %

Death rate 8 61.6 2 28.6
Recurrence

rate 9 69.3 2 28.6
Lymph

node
recurrence 7 53.8g 0 0

Para-aortic
recurrence 6 46.1g 0 0

Pelvic side
wall
recurrence 5 38.4 0 0

Note.PAL, para-aortic lymphadenectomy (2, without; 1, with).
a Excluding stage IV disease.
b Palpable lymph nodes (pelvic or para-aortic).
c Ten patients had palpable positive para-aortic lymph nodes: 7 in th
d Microscopically positive lymph nodes.
e Five patients submitted to extended-field radiotherapy.
f Two patients submitted to extended-field radiotherapy.
g Five recurrences in patients not submitted to extended-field radioth
h Six recurrences in patients not submitted to extended-field radiothe
i All four recurrences in patients not submitted to extended-field radio
ole
ve
e

7,
s

e
-
.
e
,
ed
c
or
ng
ith
e

ph
ion

In the current retrospective review, all patients had an
eration at Mayo Clinic Rochester between 1984 and 1
Frozen section was routinely performed in all cases, prov
the grade of neoplasia and the depth of myometrial inva
intraoperatively. This is a possible confounding factor in
analysis, because the surgeon may have modulated the
of the nodal dissection on the basis of known progno
factors. However, we did a precise selection of cases, an
ing two groups of patients homogeneous for the presen
clinicopathologic risk factors (Table 1). Moreover, all ope
tions were performed by a small number of experienced
geons, at the same institution, during a period of 10 year

In our analysis, although the choice of five or more p
aortic nodes dissected as a discriminator for defining PAL
arbitrary, it reflected more than minimal diagnostic samp
and it is probably a sign of more extensive operation in
lymph node area. The number of pelvic lymph nodes disse
was not significantly different between PAL2 and PAL1
patients in the various groups analyzed. This presuppose
any possible therapeutic advantage must be found in the
aortic part of the procedure.

PAL did not add significant surgical morbidity or comp
cations due to radiotherapy compared with patients not

6
d Positive Lymph Nodes (Pelvic or Para-aortic),a

or Microscopically Positive Lymph Nodes

Group

Microd

P

PAL2 (n 5 25)e PAL1 (n 5 6)f

PNo. % No. %

0.34 14 56 1 16.7 0.

0.15 14 56 1 16.7 0.1

.04 7 28h 0 0 0.29

.05 4 16i 0 0 0.56

0.11 3 12 0 0 1

ALroup and 3 in the PAL1 group.
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355PARA-AORTIC LYMPHADENECTOMY IN ENDOMETRIAL CANCER
mitted to PAL (Tables 2, 3, and 4). This observation is
accord with that of other authors [21] who noted that
associated morbidity of lymphadenectomy is minimal in
surgical management of endometrial cancer. Moreover,
plete lymphadenectomy does not add any significant
morbidity to lymph node “sampling” [6].

In the 51 patients with positive lymph nodes at any
analyzed in the current study, 46% of those who had histo
assessment of the para-aortic area had documented tum
tastasis. Moreover, 90% of patients who experienced a
aortic recurrence died of disease, a result attesting to
importance of minimizing this type of failure. The signific
differences in 5-year overall survival and recurrence-free
vival and in the percentage of lymph node and distant re
rences are a strong indication of the therapeutic value of
in patients with positive lymph nodes (Figs. 1 and 2). M
over, the finding that PAL was an independent predicto
prognosis further reinforces this observation.

The analysis of women not submitted to extended-
radiotherapy showed a difference in cancer-related deat
recurrence rates between PAL2 and PAL1 patients. Statistica
significance was not reached, presumably reflecting the
number of patients studied (Table 5). The data sugge
possible therapeutic value of PAL by itself, even in the abs
of adjuvant radiation. The differences are less evident in
tients submitted to extended-field radiotherapy (Table 5).
finding may be explained by the smaller number of pati
analyzed or by a possible therapeutic role of extended
radiotherapy even in patients who did not have PAL. The
that only 10% of recurrences were in the para-aortic are
PAL2 patients submitted to extended-field radiotherapy, c
pared with 32% in PAL2 cases not submitted to extended-fi
radiotherapy, favors the second hypothesis.

The analysis of patients with macroscopic or microsc
positive lymph nodes showed a difference in death and r
rence rates between PAL2 and PAL1 patients, but it did no
each significance (Table 6). PAL1 patients, both those wi
acroscopic and those with microscopic lymph node dis
id not experience recurrences in the lymph-bearing reg
n the contrary, 46% of PAL2 patients with macroscopica
ositive lymph nodes and 16% of PAL2 patients with micro
copic disease had para-aortic recurrences. Most recurr
ere in patients not submitted to extended-field radiothe

Table 6). Again, these observations support the hypothe
combined therapeutic role for PAL and extended-field ra

herapy in both patients with macroscopic and patients
icroscopic lymph node disease.
Because of the retrospective nature of this study, it ca

nferred that patients in the PAL2 group had in fact unresec
ble nodes, which would account for the fewer numbe

ymph nodes removed and worse outcome. Despite this,
ere no other significant differences in risk factors betw
AL2 and PAL1 patients (Table 1), and this hypothe
e
e
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nderlines the importance of removing all resectable tu
rom the para-aortic area.

A recent editorial [22] inferred that removal of posit
ymph nodes, thereby lessening the tumor burden, shou
ilitate adjuvant therapy by sterilizing the node bed and re
he amount of therapy required to treat residual diseas
ontrast, at early stages of disease and when clinically
ected, regional lymph nodes should be sampled only
rognostic purposes (staging the disease), because the re
f negative lymph nodes may theoretically diminish the
une defenses of the host against tumor. These observ
re in accord with our data, in which the possible benefi
AL is evident only in a selected number of high-risk cas

CONCLUSION

Our results suggest a possible therapeutic role for PAL
elect group of high-risk patients with endometrial cancer.
ole seems particularly relevant in patients with positive n
pelvic or para-aortic), in whom PAL is able to impro
urvival and recurrence rates and lymph node-specific r
ences. Extended-field radiation therapy may contribute t
herapeutic effect of PAL. The hypothesis that a system
ymphadenectomy (pelvic and para-aortic) is an important
or the treatment of high-risk endometrial cancer requires
fication by prospective randomized studies.
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