DOCTORAL THESIS

A preoperative risk-scoring system to predict lymph node
metastasis in endometrial cancer and stratify patients for
lymphadenectomy.

(rERECET LY v A HifiEE o Tl LU Y v oSHiE
BrETIEEOHBNO-DDMiEIAaTY v Iy AT L)

March, 2023

(2023 £ 3 H)

Kazuaki Imai
i
Department of obstetrics and Gynecology,
Yokohama City University Hospital
BT RS RPEBRAVIER AT RRER

(Research Supervisor : Hisamori Kato, Director)
M2 23 A ¥ 2 — T AFHEE
(WFEsaEHE ik Ak #E)

(Doctoral Supervisor : Etsuko Miyagi, Professor)

(FEEHE =29 T B



Gynecologic Oncology 142 (2016) 273-277

Contents lists available at ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

A preoperative risk-scoring system to predict lymph node metastasis in
endometrial cancer and stratify patients for lymphadenectomy

@ CrossMark

Kazuaki Imai *, Hisamori Kato ?, Kayoko Katayama ®, Kazuho Nakanishi ?, Aiko Kawano ?, Ayaka Iura ?,
Katsuyuki Konnai ¢, Ryo Onose ¢, Fumiki Hirahara €, Etsuko Miyagi ©
@ Department of Gynecology, Kanagawa Cancer Center, Yokohama, Kanagawa, Japan

b Cancer Prevention and Cancer Control Division, Kanagawa Cancer Center Research Institute, Yokohama, Kanagawa, Japan
¢ Department of Obstetrics and Gynecology, Yokohama City University Hospital, Minami-ku, Yokohama, Japan

HIGHLIGHTS

 Our preoperative scoring system can accurately predict rate of lymph node metastasis in endometrial cancer.
« Lymphadenectomy can be safely omitted for endometrial cancer patients with no risk of lymph node metastasis.
« Our scoring system can determine extent of lymphadenectomy for patients with risk of lymph node metastasis.

ARTICLE INFO ABSTRACT

Articlf? history: Objective. This study aimed to validate the preoperative scoring system adopted in the Kanagawa Cancer Cen-
Received 26 February 2016 ter (KCC) to stratify endometrial cancer patients for lymphadenectomy according to the risk of developing lymph
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Methods. The records of 432 and 221 uterine cancer patients treated in the KCC and Yokohama City University
(YCU), respectively, were retrospectively analyzed. The KCC classified patients for LNM risk based on tumor vol-
ume, myometrial invasion, histological grade, and serum CA125 levels, while YCU used only myometrial inva-
sion. Lymphadenectomy was omitted for 156 patients with 0 LNM risk, while pelvic lymphadenectomy (PLX)
or PLX with para-aortic lymphadenectomy (PLAX) were performed for those with low and high LNM risk, respec-
tively. The predicted and actual LNM rates were compared between the KCC and YCU patients, and cancer recur-
rence and overall survival were analyzed.

Results. There was no difference in survival between patients with LNM score 0 who were or were not treated
with lymphadenectomy. None (0%) developed LNM and only 1 (0.6%) had recurrence. Patients who underwent
PLX but not PLAX (low LNM score) had a low tumor recurrence rate in the para-aortic nodes (1.3%). The KCC scor-
ing system was significantly more accurate than the YCU system in predicting LNM in the high-risk group
(P <0.05) and demonstrated that PLAX was unnecessary in almost 50% of the YCU cases.

Conclusion. The KCC preoperative scoring system is useful to predict LNM risk, and thereby prevent unneces-
sary lymphadenectomy or to determine its extent in endometrial cancer patients.

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Endometrial cancer is the most frequently occurring gynecologic
malignancy in the world and has the top fifth mortality among cancers
affecting women in Japan [1]. According to the International Federation
of Gynecology and Obstetrics (FIGO) system, in 2007 in Japan, the five-
year survival rates of uterine cancer patients with FIGO stages , II, and III
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were 95.3%, 89.8%, and 75.6%, respectively, but have been decreasing
thereafter. Patients with early stage cancer have relatively good progno-
sis due to timely surgical treatment [2], which includes total abdominal
hysterectomy, bilateral salpingo-oophorectomy, and, frequently, pelvic
lymphadenectomy (PLX) and/or retroperitoneal, i.e., para-aortic,
lymphadenectomy (PLAX). Lymph nodes (pelvic lymph node and
para-aortic lymph node) are the most common sites of tumor spread
in endometrial cancer; therefore, the FIGO recommends that lymphad-
enectomy should be performed for all patients to ensure accurate stag-
ing and determine appropriate postoperative treatment. However,
lymphadenectomy may cause complications such as postoperative
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deep vein thrombosis or leg lymphedema, and an increasing number of
studies have reported that it may be omitted for patients with a low risk
of lymph node metastasis (LNM) [3-5]. On the other hand, patients with
a high LNM risk benefit from lymphadenectomy, including PLAX, which
has been shown to contribute to prognosis improvement [6].

Pelvic lymphadenectomy in uterine cancer has diagnostic signifi-
cance, but its therapeutic impact has not been yet established. The re-
sults of a randomized comparative study conducted in Italy and the
UK indicated that PLX significantly improved surgical staging, but did
not increase disease-free or overall survival [7,8]. A multicenter ques-
tionnaire survey conducted by the Japanese Gynecologic Oncology
Group (JGOG) in 2005 revealed that the majority of institutions (72%)
performed PLX; however, PLAX or para-aortic lymph node biopsy was
performed in 20% and 12% of institutions, respectively [9]. At the same
time, a questionnaire survey conducted among gynecological tumor
specialists in the United States showed that 69% of institutions per-
formed PLAX [10]. These data indicate that there is no global consensus
on the clinical significance and extent of lymphadenectomy in uterine
cancer. In view of this, a recent study has proposed personalized treat-
ment of uterine cancer based on a risk-scoring system predicting lym-
phatic metastasis after hysterectomy in endometrial carcinoma, which
is to be used to identify patients with low and high risks of LNM and
to determine the extent of lymphadenectomy [11]. Ideally, only the pa-
tients requiring extended surgery should undergo lymphadenectomy,
while for the others it can be omitted to avoid unnecessary operation-
associated risks because lymphadenectomy, PLAX in particular, pro-
longs surgery duration and increases intraoperative bleeding, post-
operative complications, and costs of care [12]. Therefore, it is very im-
portant to establish a standard preoperative risk classification system in
endometrial cancer to predict LNM preoperatively.

In the Kanagawa Cancer Center (KCC), we have been providing per-
sonalized treatment of uterine cancer since 1998 by using our preoper-
ative scoring system that allows the identification of patients with a low
risk of developing LNM based on tumor volume, myometrial invasion,
histological type, and serum CA125 levels [13]. The KCC system enabled
us to preoperatively identify patients at risk of developing cancer me-
tastases to pelvic and para-aortic lymph nodes, and thus to decide
who would benefit from lymphadenectomy and determine the anatom-
ic extent of lymph node dissection (PLX only, or PLX and PLAX). Our hy-
pothesis was that complete lymphadenectomy should not be routinely
performed and that the KCC scoring system would be a clinically valid
tool for preoperative patient stratification for surgery. The objective of
this retrospective cohort study was to validate the KCC system by com-
paring it with that adopted in Yokohama City University (YCU), which
used myometrial invasion as a single criterion of LNM risk.

2. Methods
2.1. Patients

A total of 485 and 262 uterine cancer patients who had undergone
the initial surgery at the KCC and YCU, respectively, between January
2005 and December 2011 were screened. The inclusion criteria were
as follows: endometrial cancer of FIGO stages I-IIl without ovarian can-
cer, histological type other than sarcoma, and no extrauterine spread.
The exclusion criteria were as follows: FIGO stage IV, complication
with sarcoma and/or ovarian cancer, death of another cancer, unknown
follow-up prognosis, and/or cancer progression due to extrauterine me-
tastasis. As a result, 432 KCC and 221 YCU patients were included in the
study (Fig. 1).

2.2. KCC scoring system
In the KCC, we determine the surgical treatment for uterine cancer

using our scoring system that classifies patients into three groups ac-
cording to LNM risk (Table S1). Four criteria, each assigned 1 score,

Patients (N = 485) Patients (N = 262)
KCC YCU

A 4 A 4
41 excluded
* 14 had stage IV
(including 3 with uterine
sarcoma)
* 5 had uterine sarcoma
* 10 had concurrent primary
ovarian cancer
« 5 died of other cancers
« 5 were lost to follow-up
* 2 had cancerous peritonitis

53 excluded

* 23 had stage IV
(including 2 with uterine
sarcoma)

+ 9 had uterine sarcoma

+ 17 had concurrent primary
ovarian cancer

« 2 died of other cancers

* | was lost to follow-up

* | had cancerous peritonitis

A4 A4
Patients (N = 432) Patients (N=221)

v
653 patients were included in the study

Fig. 1. Study design. KCC, Kanagawa Cancer Center; YCU, Yokohama City University.

were used: (1) tumor volume > 6 cm? (calculated based on three di-
mensions provided by the preoperative MRI test or intraoperative visual
findings), (2) myometrial invasion above 50% (by preoperative MRI or
intraoperative visual examination), (3) histological type other than G1
endometrioid adenocarcinoma on preoperative endometrial tissue ex-
amination, and (4) serum CA125 level higher than 70 U/ml for pre-
menopausal and 25 U/ml for menopausal women; the cut-off values
for tumor volume and serum CA125 value were based on previous stud-
ies by Nakayama et al. performed in the KCC [14,15]. Patients with no
LNM risk (score 0) received only the standard therapy comprising ab-
dominal total hysterectomy (ATH) and bilateral salpingo-
oophorectomy (BSO) without lymphadenectomy, while those with
moderate LNM risk (scores 1-2) were treated with ATH, BSO, and PLX,
and those with high LNM risk (scores 3-4) had ATH, BSO, PLX, and
PALX. In addition, if preoperative diagnostic imaging (CT and/or MRI)
indicated swollen lymph nodes in patients with no LNM risk, PLX was
added to the treatment. Patients with a high post-operative risk of can-
cer recurrence were treated with chemotherapy; the regimen consisted
of paclitaxel (180 mg/m?) plus carboplatin (AUC5) for not more than
3 months post-operatively. Patients who demonstrated strong symp-
toms of peripheral neuropathy were switched from paclitaxel to doce-
taxel (70 mg/m?).

On the other hand, in YCU, all patients suspected of myometrial in-
vasion prior to surgery underwent PLAX, and no standards were
adopted for the dissection range, which was determined empirically.

2.3. Study design

The patients were divided into the lymphadenectomy and no-
lymphadenectomy groups and the overall survival was compared. KCC
and YCU patients in the lymphadenectomy group who scored 0
(i.e., for whom lymphadenectomy could be omitted) were analyzed
for LNM rate, and KCC patients who scored 1-2 and underwent PLX
were evaluated for the rate, pattern, and site of tumor recurrence in
para-aortic lymph nodes (PAN). In addition, the accuracy of histological
diagnosis of metastasis to pelvic lymph node (PEN) and PAN in the
lymphadenectomy group was compared between the KCC and YCU
cases. Moreover, given the difference in the preoperative criteria for
lymphadenectomy between the two centers, the patients who
underwent PLAX in the YCU were classified according to the KCC criteria
to determine whether the application of the KCC system could assist in
patient stratification for PALX and improve the accuracy of LNM
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prognosis. Finally, the rates of overall five-year survival for KCC patients
were analyzed. The study was conducted on the basis of medical records
provided by the KCC and the YCU after the approval by the respective
ethics committees.

2.4. Statistical analysis

KCC and YCU patients were compared using Fisher's exact test, x>
test, t-test, and Mann-Whitney U test; a P-value less than 0.05 was con-
sidered statistically significant. Survival rates were estimated using the
Kaplan-Meier method. All statistical analyses were performed using
SPSS for Windows, version 13.0 (Cary, NC, USA) and the EZR (Easy
R) package [16].

3. Results

Patients' demographic characteristics are presented in Table 1. There
was no significant difference in the mean age and body mass index
(BMI), and median parity between patients treated in the KCC and the
YCU. Among the preoperative scoring indexes, only the distribution of
endometrial tumor histological type showed a significant difference
(P = 0.008), whereas tumor volume, myometrial invasion, and serum
CA125 levels were similar between patients of the two centers. Howev-
er, a significant difference in FIGO classification was detected between
KCC and YCU patients (P = 0.005).

Table 2 shows the characteristics of patients with preoperative score
0 (no LNM risk). In total, 178 patients treated in both hospitals scored 0;
this indicated no need for lymphadenectomy; among them, 22 (12.4%)
underwent lymphadenectomy but had no LNM and 25 (14.6%) had
postoperative chemotherapy. Kaplan-Meier analysis revealed no signif-
icant difference in survival between patients who were and were not
treated with lymphadenectomy (P = 0.652; Fig. S1).

Table 1
Patients' demographic and clinical characteristics.
Parameters KCC YCU P-value
N =432 N =221
Age at surgery (years), mean (SD) 58 (11.1) 59 (10.7) 0.739
Parity (number) 2(0-7) 2(0-4) 0.272
BMI (kg/m?), mean (SD) 23.9 (5.26) 24.3 (5.4) 0329
Tumor volume (cm?) 9 (0-1728) 12 (0-600) 0.216
Myometrial invasion, no. (%)
<1/2 286 (66.2) 152 (68.8) 0.538
>1/2 146 (33.8) 69 (31.2)
Preoperative serum CA125 (IU/ml) 19(3.2-2864) 20 (5-3613) 0.312
Preoperation histological subtype, N (%) 0.008
Endometrioid adenocarcinoma G1 250 (57.9) 145 (65.6)
Endometrioid adenocarcinoma G2 82 (19.0) 35(15.8)
Endometrioid adenocarcinoma G3 40 (9.3) 7(3.2)
Serous adenocarcinoma 12 (2.8) 4(1.8)
Clear cell adenocarcinoma 18 (4.2) 4(1.8)
Carcinosarcoma 8(1.9) 5(2.3)
Others 22 (5.1) 21 (9.5)
FIGO stage, N (%) 0.005
1A 244 (56.5) 156 (70.6)
1B 72 (16.7) 25 (11.3)
il 38 (8.8) 11 (5.0)
A 24 (5.6) 16 (7.2)
1B 6(1.4) 0(0)
1ict 27 (6.2) 8(3.6)
nic2 21 (4.9) 5(2.3)
KCC score
0 119 60
1-2 181 104
3-4 132 57
Extent of lymphadenectomy, N (%) <0.001
No lymphadenectomy 150 (34.7) 109 (49.3)
PLX only 179 (41.4) 64 (29.0)
PLX + PLAX 103 (23.8) 48 (21.7)

Table 2
Characteristics of patients for whom lymphadenectomy could be omitted (score 0).
Lymphadenectomy KCC YCU Total
LNMsite N=118 N = 60 N=178
No lymphadenectomy, N (%) 110 (93.2) 46 (76.7) 156 (87.6)
Recurrence 1(0.9) 0 1(0.6)
PLX, N (%) 8(6.8) 10 (16.6) 18 (10.1)
PEN metastasis 0 0 0
PLAX, N (%) 0(0) 4(6.7) 4(23)
PEN or PAN metastasis 0 0 0
Adjuvant therapy
None, N (%) 101 (85.6) 52 (86.7) 153 (85.4)
Chemotherapy, N (%) 17 (14.4) 8(13.3) 25 (14.6)

KCC, Kanagawa Cancer Center; YCU, Yokohama City University; LNM, lymph node metas-
tasis; PLX, pelvic lymphadenectomy; PEN, pelvic lymph node; PLAX, para-aortic lymphad-
enectomy; PAN, para-aortic lymph node.

Among the 149 KCC patients with scores 1-2 (moderate LNM risk)
who underwent PLX, 13 (8.7%) had cancer recurrence (some in more
than one site), including 2 (1.3%) with PAN metastasis (Table 3).
Other sites of recurrence were the peritoneal cavity, PEN, vaginal
stump, inguinal lymph nodes (intrapelvic), and lung (extrapelvic).

Table 4 compares KCC and YCU patients who underwent lymphade-
nectomy. There was no difference in the PEN metastasis between the
patients of the two centers after PLX (9.0% and 6.3%, respectively; P =
0.787), indicating comparable accuracy in identifying patients who
would not benefit from PLX. However, a significant difference was ob-
served for patients treated with PLAX. Thus, among the 103 patients
who underwent PLAX in the KCC, 32 (31.1%) showed metastasis to
PEN and 20 (19.4%) to PAN, while among the 48 patients who were
underwent PLAX in the YCU, metastases to PEN and PAN were found
in 7 (14.6%) and 3 (6.3%), respectively. Statistical analysis indicated
that the accuracy of predicting metastases to PEN and PAN for PLAX-
treated patients was significantly higher in the KCC than in YCU (P =
0.039 and P = 0.049, respectively).

Table 5 shows the results of KCC preoperative scoring for the pa-
tients treated with PLAX in the YCU. While 48 patients underwent
PLAX in the YCU, the application of the KCC system could decrease
this number to 25 (patients with scores 3-4), i.e., almost to 50%;
among these patients, 3 had PAN metastasis. These data indicate that
patient stratification based on the KCC system significantly increased
the accuracy of predicting PAN metastasis (from 6.3% to 12.0%; P < 0.01).

The overall five-year survival rates for patients with FIGO stages I, II,
and IIl disease treated in the KCC and YCU were 97.2% and 96.5%, 91.5%
and 72.7%, and 82.8% and 81.3%, respectively (Fig. S2). These data indi-
cate higher survival for KCC patients, especially those with stage II

Table 3
Initial failure patterns and sites in Kanagawa Cancer Center patients with score 1-2
treated with PLX.

PLX
N = 149
Recurrence, N (%) 13 (8.7)
Initial failure pattern, N (%)
Intrapelvic recurrence only 8 (54)
Extrapelvic recurrence only 4(2.7)
Intrapelvic and extrapelvic recurrence 1(0.7)
Initial failure site, N (%)
Intrapelvic
Abdominal cavity 7 (4.7)
Vagina 3(2.0)
Inguinal node 1(0.7)
PEN 1(0.7)
Extrapelvic
Lung 3(2.0)
PAN 2(13)

KCC, Kanagawa Cancer Center; YCU, Yokohama City University.

PLX, pelvic lymphadenectomy; PEN, pelvic lymph node; PAN, para-aortic lymph node.
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Table 4
Rates of lymph node metastasis in patients treated with systematic lymphadenectomy.
Lymphadenectomy KCC YCU P-value
Metastasis node site N = 282 N=112
PLX, N 179 64
PEN metastasis, N (%) 16 (9.0) 4(6.3) 0.787
PLAX, N 103 48
PEN metastasis, N (%) 32(31.1) 7 (14.6) 0.039
PAN metastasis, N (%) 20 (194) 3(6.3) 0.049
PEN metastasis only, N (%) 15 (14.6) 5(104)
PEN and PAN metastasis, N (%) 17 (16.5) 2(4.2)
PAN metastasis only, N (%) 3(3.0) 1(2.1)

KCC, Kanagawa Cancer Center; YCU, Yokohama City University; PLX, pelvic lymphadenec-
tomy; PEN, pelvic lymph node; PLAX, para-aortic lymphadenectomy; PAN, para-aortic
lymph node.

disease, compared with YCU patients, further validating the utility of
our preoperative scoring system. The corresponding survival rates re-
ported in Japan in 2007 were 95.3%, 89.8%, and 75.6%, respectively [2].
Other reports have indicated that overall five-year survival of patients
with FIGO stage III in hospitals routinely performing PLAX was 79-85%
[17,18], which is consistent with that observed after KCC system-
based personalization.

4. Discussion

The results of the analysis performed in this study indicate good
prognosis for the patients in the no-lymphadenectomy group identified
according to the KCC preoperative scoring system (score 0, no LNM
risk), strongly suggesting that lymphadenectomy for these patients
can be safely omitted. Moreover, this scoring system allowed the deter-
mination of the extent of lymphadenectomy and prevention of unnec-
essary PLAX.

In a previous study, Mitamura et al. have also demonstrated the safe-
ty of lymphadenectomy omission using a scoring system based on clin-
ical parameters similar to those of the KCC [19]: tumor volume less than
36 cm?, G1 or G2 endometrioid adenocarcinoma, CA125 levels below 28
and 70 U/ml for patients aged >50 and <50 years, respectively, and no
myometrial invasion. As a result, they have reported a low recurrence
rate (1.8%) and 100% five-year survival rate, although the analyzed sam-
ple size (51 patients) was small [19]. In our study, only 1 among the 156
patients in the lymphadenectomy-omitted group had recurrence
(0.6%); it was an extremely rare case wherein the extirpated uterine
left no remaining lesions, but the patient had rapid spread of systemic
LNM despite very early cancer stage and the absence of other recurrence
risk factors; she died 58 months post-surgery. The five-year survival
rate in the no-lymphadenectomy group was 99.1%, which is similar to
that reported by Mitamura et al. [19]. However, we used a more strin-
gent cut-off value for tumor volume (6 cm? versus 36 cm? in [19])
that allowed us to not only identify cases where lymphadenectomy
may be omitted, but also to determine the scope of lymph node dissec-
tion and, thus, avoid needless PLAX.

Several other retrospective studies examined low-risk factors for
LNM in patients with endometrial cancer and indicated that lymphade-
nectomy may be avoided in these patients. Thus, Mariani et al. have re-
ported that patients with G1/G2 endometrioid adenocarcinoma, <50%

Table 5
Diagnostic rate of lymph node metastasis based on KCC scoring of PLAX-treated YCU
patients.

Before using After using P-value
scoring scoring
PLAX, N 48 25
PAN metastasis, N (%) 3(6.3) 3(12.0) <0.01
Both PEN and PAN metastasis, N 2 2
PAN metastasis only, N 1 1

of myometrial invasion, and tumor size < 2 cm have low LNM risk [3,
20], while Milam et al. have shown that LNM occurs in 0.8% of such pa-
tients [21]. Schink et al. have reported that tumor size is important to as-
sess LNM risk, as evidenced by the LNM rate of 15% and 4% observed in
patients with tumors above and below 2 cm, respectively [22]. In the
present study, 22 of the 178 patients with 0 LNM risk were treated
with lymphadenectomy; however, no significant difference between
the lymphadenectomy and no-lymphadenectomy groups was observed
in the survival rate, and none of the patients in both groups (0%) had
LNM, indicating that lymphadenectomy could be safely omitted for
the patients who scored 0 according to the KCC system.

It should be also emphasized that patients who, as a result of KCC
scoring, underwent PLX but not PLAX (scores 1-2) had a low rate of
tumor recurrence in PAN (1.3%; Table 3). Furthermore, comparison of
LNM rates between KCC and YCU patients (Table 4) and the application
of the KCC system to patients treated by PLAX in YCU (Table 5) demon-
strated high rate of metastasis prediction by the KCC scoring system, in-
dicating that PLAX was unnecessary in almost 50% of YCU cases.
Although Todo et al. have reported that for 316 patients who underwent
PLX, cancer recurrence in PAN was somewhat higher (5.1%) compared
to that observed in the current study [23], our results strongly suggest
that PLAX may be safely omitted for endometrial cancer patients with
KCC scores 1-2.

A number of previous studies have investigated the rate of metasta-
sis to PAN in endometrial cancer. A recent large-scale retrospective
study conducted in Japan has reported a PAN metastasis rate of 18%
[6], while another study in the USA has detected PAN metastasis in
14% of 281 patients, excluding the low-risk group (endometrioid adeno-
carcinoma of grade G1/G2 with myometrial invasion < 50%, and tumor
size <2 cm) [3]. In a large study of 15,234 patients allocated to the
high-risk group using the Mayo Clinic criteria (myometrial
invasion > 50%, tumor grade G3, and tumor size > 2 cm), LNM was de-
tected in 6.4% cases [24]. In our study, patients to be treated with
PLAX were identified using the KCC system and the prediction rate of
PAN metastasis (19.4%) was comparable or even greater than that re-
ported by previous studies, underscoring high prognostic accuracy of
our system. The prediction rate of PAN metastasis was significantly im-
proved after the application of the KCC scoring system to YCU patients
(Table 5), allowing the omission of unnecessary risk-associated treat-
ment (PLAX), which is an objective of personalized medicine; as a re-
sult, the quality of life for endometrial cancer patients undergoing
surgery was improved. Compared with YCU, the KCC demonstrated sig-
nificantly higher accuracy in predicting PAN metastasis for patients who
underwent PLAX because it used preoperative patient stratification
based on four LNM risk factors, whereas YCU used only one (myometrial
invasion) reflecting the practice generally adopted in Japan. Among the
risk factors for PAN metastasis, tumor volume, serum CA125 value,
myometrial invasion > 50%, cervical invasion, positive peritoneal cytol-
ogy, G3 histological differentiation, lymphovascular space invasion,
and PEN metastasis are considered important [25,26]. The development
of a reliable system to correctly stratify patients for PLX and PLAX based
on preoperatively evaluable important risk factors should contribute to
treatment efficiency and allow avoidance of unnecessary risks.

Over the last few years, sentinel lymph node (SLN) biopsy has rapid-
ly become a standard of care in endometrial cancer as an alternative ap-
proach to complete lymphadenectomy for cancer staging, especially in
patients with low and intermediate risk of LNM [27,28]. The aim of
SLN mapping is to identify metastatic cancer cells in the draining
lymph nodes closest to the tumor, which would determine the extent
of surgery, thus preventing unnecessary interventions and morbidity.
However, in a significant proportion of patients, sentinel nodes, espe-
cially the ones in the para-aortic area, cannot be mapped, and for
them, our preoperative scoring system would have a particular diagnos-
tic relevance, since complete lymphadenectomy may be avoided.

Our study has provided the validation of the preoperative scoring
system adopted in the KCC to identify endometrial cancer patients



K. Imai et al. / Gynecologic Oncology 142 (2016) 273-277 277

requiring lymphadenectomy and to determine the extent of the treat-
ment; however, it had some limitations. First, we did not evaluate post-
operative chemotherapy and radiotherapy, which are a part of
multimodal cancer treatment. Second, for patients with preoperative
scores 1-2, the prognostic accuracy of PEN metastasis after PLX was
lower compared to that of PEN and PAN metastasis after PLAX; there-
fore, the indications to perform PLX should be additionally examined.

In conclusion, in this study we validated our unique preoperative
scoring system, which not only provides accurate stratification of endo-
metrial cancer patients for lymphadenectomy but also allows the deter-
mination of the scope of lymph node dissection (PLX only or PLX and
PALX). KCC preoperative scoring can be applied to identify patients
without LNM risk and omit unnecessary lymphadenectomy, thus de-
creasing the chances of concurrent complications. The KCC system has
also demonstrated high accuracy in predicting cancer recurrence in
PAN and can be used to minimize the rate of unnecessary PLAX. In the
recent strive to adhere to the principles of personalized treatment, the
need for lymphadenectomy as a part of surgical treatment for uterine
cancer should be carefully evaluated, and the preoperative scoring
adopted by the KCC may be a useful clinical tool to perform patient
stratification for lymphadenectomy.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ygyno.2016.06.004.
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