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ABSTRACT

Objectives: This review aims to introduce preoperative scoring systems to predict lymph 
node metastasis (LNM) and ongoing clinical trials to investigate the therapeutic role of 
lymphadenectomy for endometrial cancer.
Methods: We summarized previous reports on the preoperative prediction models for 
LNM and evaluated their validity to omit lymphadenectomy in our recent cohorts. Next, we 
compared characteristics of two ongoing lymphadenectomy trials (JCOG1412, ECLAT) to 
examine the survival benefit of lymphadenectomy in endometrial cancer, and described the 
details of JCOG1412.
Results: Lymphadenectomy has been omitted for 64 endometrial cancer patients who met low-
risk criteria to omit lymphadenectomy using our scoring system (LNM score) and no lymphatic 
failure has been observed. Other two models also produced comparable results. Two randomized 
phase III trials to evaluate survival benefit of lymphadenectomy are ongoing for endometrial 
cancer. JCOG1412 compares pelvic lymphadenectomy alone with pelvic and para-aortic 
lymphadenectomy to evaluate the therapeutic role of para-aortic lymphadenectomy for patients at 
risk of LNM. For quality assurance of lymphadenectomy, we defined several regulations, including 
lower limit of the number of resected nodes, and submission of photos of dissected area to 
evaluate thoroughness of lymphadenectomy in the protocol. The latest monitoring report showed 
that the quality of lymphadenectomy has been well-controlled in JCOG1412.
Conclusion: Our strategy seems reasonable to omit lymphadenectomy and could be 
generalized in clinical practice. JCOG1412 is a high-quality lymphadenectomy trial in terms of 
the quality of surgical procedures, which would draw the bona-fide conclusions regarding the 
therapeutic role of lymphadenectomy for endometrial cancer.
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INTRODUCTION

Surgical staging system has been adopted for endometrial cancer and cases with nodal 
involvement are classified as stage IIIC who needs adjuvant therapy to reduce the risk of 
recurrence and death. Thus, diagnostic value of lymphadenectomy has been established 
for endometrial cancer. However, it should be applied for the patients at risk of lymph node 
metastasis (LNM), because lymphadenectomy is associated with increased risk of adverse 
events such as lymphedema, lymphocele. We proposed a scoring system to preoperatively 
predict the risk of LNM [1,2] to avoid futile lymphadenectomy, and we have omitted 
lymphadenectomy for those at negligible risk of LNM in our institution [3]. We would show 
the validity of our scoring system to omit LNM in our recent cohort.

Regarding the survival effect of lymphadenectomy, there have been many articles in the 
literature. Two randomized phase III trials from Europe failed to show any survival benefit 
of lymphadenectomy compared with no lymphadenectomy in endometrial cancer [4,5], 
indicating that lymphadenectomy is not therapeutic. However, these results did not change 
the clinical practice, because the quality of these trials were somewhat questionable, 
and many retrospective studies showed survival benefit of lymphadenectomy for 
endometrial cancer including SEPAL study from Japan [6]. Thus, therapeutic significance 
of lymphadenectomy remains controversial due to lack of high-quality evidence from 
clinical trials. Therefore, its therapeutic role should be evaluated in well-conceived clinical 
trials. We would introduce 2 ongoing clinical trials to investigate the survival benefit of 
lymphadenectomy from Germany (ECLAT) [7] and Japan (JCOG1412) [8]. Quality assurance 
of the procedure is a critical issue in surgical trials. We would introduce our efforts for quality 
assurance of lymphadenectomy in JCOG1412 (Supplementary Video 1).

PREOPERATIVE SCORING SYSTEMS TO PREDICT LNM IN 
ENDOMETRIAL CANCER
Evaluation of nodal status greatly influences on the decision of adjuvant therapy for endometrial 
cancer. Because nodal disease is classified as stage IIIC and shows poor prognosis, adjuvant 
treatment is strongly recommended to reduce the risk of recurrent and metastatic disease. 
On the other hand, futile lymphadenectomy should be avoided, because lymphadenectomy 
is associated with longer operation time, increased blood loss and subsequent blood 
transfusion, and increased risk of complications related to lymphadenectomy such as lower 
limb lymphedema, lymph cyst. Instead of lymphadenectomy, sentinel node mapping has been 
widely employed for endometrial cancer in western countries. However, sentinel node mapping 
has been recently introduced in limited institutions, and currently could not be performed in 
most institutions in Japan. Thus, alternative method should be developed to predict the risk of 
LNM preoperatively to tailor lymphadenectomy.

In 1987, Creasman et al. [9] reported that frequency of nodal metastasis could be categorized into 
3 groups by the combination of 3 post-operative risk factors including grade, myometrial invasion 
and extrauterine disease. Low-risk group (grade1, endometrium only, no intraperitoneal disease) 
showed no pelvic and para-aortic node metastasis. Among moderate risk group (grade2–3, 
inner-mid invasion, no intraperitoneal disease), those with only one factor showed 3%, 2% risk 
of pelvic or para-aortic node metastasis, respectively. Those with 2 factors showed 6%, 2% risk 
of pelvic or para-aortic node metastasis, respectively. Among high-risk group (deep myometrial 
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invasion, intraperitoneal disease), those with deep myometrial invasion only showed 18%, 15% 
risk of pelvic or para-aortic node metastasis, respectively and those with intraperitoneal disease 
only showed 33%, 8% risk of pelvic or para-aortic node metastasis, respectively. Those with 
both factors showed extremely high frequency of LNM (61% in pelvic region, 30% in para-aortic 
region) [9]. Todo et al. [1] proposed a preoperative scoring system, designated as LNM score, 
to predict the risk of LNM for endometrial cancer in 2003. They showed that among risk factors 
which can be assessed preoperatively, 3 factors (histologic type/grade, serum CA125 level, volume 
index representing tumor volume) were found to be independently related to the risk of LNM. In 
2007, clinical usefulness of LNM score has been validated in other cohorts [2]. Because patients 
with LNM score zero showed negligible risk of para-aortic node metastasis (less than 1%), they 
concluded that para-aortic lymphadenectomy could be safely omitted for the patients with LNM 
score zero. In combination with LNM score and evaluation of myometrial invasion by magnetic 
resonance imaging (MRI), we omitted entire lymphadenectomy and reported the outcome and 
validity of our treatment strategy to omit lymphadenectomy in 2014 [3].

For this review, we re-examined the validity of our strategy to omit lymphadenectomy in 
our recent patients' cohort. Among 110 patients who omitted lymphadenectomy with any 
reasons from 2003 to 2015, 64 patients matched LNM score zero and no/minimal myometrial 
invasion by MRI. During median follow-up period of 60.5 months, no lymphatic failure was 
observed, indicating that the combination of LNM score and evaluation of myometrial invasion 
by MRI might serve as a good indicator to omit lymphadenectomy. Similar scoring systems, 
including Korean Gynecologic Oncology Group low-risk criteria which is comprised of 4 factors 
(endometrioid histology, myometrial invasion <1/2 by MRI, normal range of CA125 level, and 
no extrauterine disease) [10,11], and Kanagawa Cancer Center score from Japan which is a 
combination of 4 factors (histology, tumor volume and myometrial invasion by MRI, and CA125 
level) [12], were also reported to be good indicators to omit lymphadenectomy, because no 
lymphatic failure was also observed among patients with score zero in the same cohort. Table 1 
summarized the comparison of 3 preoperative scoring systems in our recent patients' cohort.
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Table 1. Comparison of 3 preoperative scoring systems in the same cohort
Variables LNM score + MI KGOG low-risk criteria KCC score
Preoperative factors

Histological type/grade Endometrioid/G1/G2 Endometrioid/any grade Endometrioid G1
Serum CA125 (IU/mL)

Premenopausal <70 <35 <70
Postmenopausal <28 <35 <25

MRI findings
MI No/minimal <1/2 <1/2
Tumor volume <36 cm3 Not included <6 cm3

Matched patients 64 91 40
Median follow-up period (mo) 60.5 (3–155) 60 (3–155) 63 (5–155)
Follow-up >3 yr 44 (69) 65 (71) 26 (65)

Post-operative findings
Histological type/grade

Endometrioid G1/G2 62 (97) 85 (93) 38 (95)
MI <1/2 63 (98) 90 (99) 39 (98)
LVSI (−) 63 (98) 86 (95) 39 (98)
Pathological stage I 62 (97) 88 (97) 40 (100)
Recurrence 1 (1.6) 3 (3.3) 0 (0)
Recurrent site Lung Lung, peritoneum, ovary -

Values are presented as median (interquartile range) or number (%).
Total of 110 consecutive patients who omit lymphadenectomy in our institution were analyzed retrospectively.
KCC, Kanagawa Cancer Center; KGOG, Korean Gynecologic Oncology Group; LNM, lymph node metastasis; LVSI, 
lymphvascular space invasion; MI, myometrial invasion.



SURVIVAL BENEFIT OF LYMPHADENECTOMY IN 
ENDOMETRIAL CANCER
Therapeutic role of lymphadenectomy in endometrial cancer has been one of the major 
topics of debate in gynecologic oncology area. Two randomized clinical trials from Europe 
(ASTEC trial, Italian study) were conducted to compare pelvic lymphadenectomy and 
no lymphadenectomy [4,5]. Both of them failed to show any survival benefit of pelvic 
lymphadenectomy. However, several criticisms have been made for those trials. First, around 
40% of the recruited patients were found to be post-operative low-risk for recurrence, who 
also showed low-risk of LNM. Second, median number of resected nodes was small in ASTEC 
trial (median; 12), and modest in Italian study (median=26), which may lead to inadequate 
impact of lymphadenectomy on patients' survival. Third, para-aortic node dissection was not 
performed in both studies, even though para-aortic nodes are defined as regional lymph nodes 
in endometrial cancer in UICC-TNM classification 5th edition [13]. In contrast, a retrospective 
study in Korea supports the association between an increase of the number of resected nodes 
and improved survival regardless of node positivity in endometrial cancer. In the intermediate/
high-risk patients (stage IB, grade 3; stage IC and II–IV, all grades), a more extensive lymph 
node resection (1, 2–5, 6–10, 11–20, and >20) was associated with improved 5-year disease-
specific survivals across all 5 groups at 75.3%, 81.5%, 84.1%, 85.3%, and 86.8%, respectively 
(p<0.001).[14]. Recently from the US, among stage I endometrioid endometrial cancer in the 
national cancer database, comparison of overall survival between pelvic lymphadenectomy 
cohort (n=7,487) and no lymphadenectomy cohort (n=7,487), or pelvic lymphadenectomy alone 
cohort (n=7,060) and pelvic and para-aortic lymphadenectomy cohort (n=7,060) were analyzed 
using propensity score matching. They showed that pelvic lymphadenectomy significantly 
improved overall survival compared with no lymphadenectomy (5-year survival, 91.4% vs. 
87.3%; p<0.001), pelvic and para-aortic lymphadenectomy significantly improved overall 
survival compared with pelvic lymphadenectomy alone (5-year survival, 91.0% vs. 89.8%; 
p<0.003) [15]. They also analyzed association of lymph node count and overall survival in node-
negative endometrial cancers (n=15,402 from stage IA to IIIB). They showed that increased 
number of resected nodes tended to improve overall survival in each stage [15]. SEPAL study 
from Japan, a retrospective cohort study, showed that addition of para-aortic lymphadenectomy 
to hysterectomy, bilateral salpingo-oophorectomy and pelvic lymphadenectomy significantly 
reduced the risk of death from endometrial cancer compared with pelvic lymphadenectomy 
alone in 407 cases of intermediate/high relapse risk group (5-year survival, 83.2% vs. 72.6%) 
[6]. We assume that the positive result of SEPAL study was at least in part, due to larger number 
of resected nodes (34 in pelvic lymphadenectomy alone cohort and 59 in pelvic and para-aortic 
lymphadenectomy cohort) in pelvic region than those in 2 European randomized trials (12 in 
ASTEC trial, 26 in Italian study). However, adjuvant therapy was not uniformly given in SEPAL 
study. Indeed, 163 of 165 patients (98.8%) received adjuvant chemotherapy in pelvic and para-
aortic lymphadenectomy cohort, whereas 75 of 163 patients (46.6%) received adjuvant whole 
pelvic radiotherapy in pelvic lymphadenectomy alone cohort [6], which might affect the result 
of SEPAL study, because it was reported that chemotherapy significantly improved overall 
survival compared with radiotherapy for patients with recurrent/advanced disease in GOG122 
[16]. Although the incidence of nodal metastasis in SEPAL study was only 16% (108/671), 
post-operative complications with or without para-aortic lymphadenectomy in SEPAL cohort 
was acceptable. There was no fatal accident associated with surgery. Comparing pelvic and 
para-aortic lymphadenectomy cohort and pelvic lymphadenectomy alone cohort, there are no 
significant differences in the rate of cases of lymphedema (23.2% vs. 28.3%), lymphocyst (9.2% 
vs. 9.4%), thrombosis (4.9% vs. 2.2%) and severe ileus (1.4% vs. 0.7%) [17]. We, therefore, 
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decided to conduct a new randomized phase III trial (JCOG1412) [8] for the patients at risk of 
LNM (preoperative stage IB, II, IIIA, IIIB, and IIIC1), because we concluded that therapeutic 
significance of lymphadenectomy remained controversial in endometrial cancer surgery. We 
exclude whole preoperative stage IA patients to decrease the registration of stage IA patients 
with non-high-risk pathology that are thought as the low-risk of LNM, because differentiating 
G1/2 and G3 or special type is sometimes difficult in preoperative histologic diagnosis. 
JCOG1412 aimed to compare the overall survival between pelvic lymphadenectomy alone arm 
and pelvic and para-aortic lymphadenectomy arm. We uniformly apply 6 cycles of adjuvant 
chemotherapy (paclitaxel/carboplatin) for patients at post-operative intermediate-/high-risk for 
recurrence (Fig. 1). Target accrual is 760 randomized patients [8].

Lymphadenectomy has been strongly recommended for the patients with high-risk 
histology. Venigalla et al. [18] demonstrated that pelvic lymphadenectomy significantly 
improved overall survival compared with no lymphadenectomy, pelvic and para-
aortic lymphadenectomy also significantly improved overall survival compared with 
pelvic lymphadenectomy alone in patients with high-risk histology (serous, clear cell, 
carcinosarcoma). Papathemelis et al. [19,20] reported the survival benefit of systematic 
pelvic and para-aortic lymphadenectomy compared with elective lymphadenectomy or no 
lymphadenectomy in patients with high-grade endometrial cancer, but not those in stage IB 
with endometrioid G1–2 tumors. Based on these backgrounds described above, the German 
Arbeitsgemeinschaft für Gynäkologische Onkologie has started a randomized phase III trial 
(ECLAT) to investigate therapeutic role of pelvic and para-aortic lymphadenectomy compared 
with no lymphadenectomy for patients with preoperative stage IA, endometrioid G3/high-
risk histology (serous, clear cell, carcinosarcoma), IB, II disease with any histology/grade [7]. 
Chemotherapy with carboplatin and paclitaxel plus vaginal brachytherapy is recommended 
as adjuvant therapy for all patients. Target accrual is 640 patients. Another randomized 
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Secondary registration; intraoperative randomization
(institute, age, preoperative stage, histology)

Pathologically diagnosed endometrial cancer
PS=0, 1, 20–75 years

Primary registration; preoperative stage IB-IIIC1

Follow-up until recurrence

Operation

TAH+BSO+PLX TAH+BSO+PLX+PALX

Low-risk; no Tx
Intermediate/high: TC

Low-risk; no Tx
Intermediate/high: TC

Fig. 1. JCOG1412 trial scheme. 
BSO, salpingo-oophorectomy; PALX, para-aortic lymphadenectomy; PLX, pelvic lymphadenectomy; PS, performance 
status; TAH, total abdominal hysterectomy; TC, paclitaxel + carboplatin; Tx, treatment.



controlled trial from Europe was designed to address the use of systematic lymphadenectomy 
to appropriately apply adjuvant therapy (other than vaginal brachytherapy) to node-positive 
patients. Selective Targeting of Adjuvant Therapy for Endometrial Cancer started in 2015 and 
terminated due to poor recruitment in 2019 [21]. We summarized JCOG1412 and ECLAT for 
comparison in Table 2. Our study has a limitation that endoscopic (laparoscopic or robot-
assisted) surgery is not allowed in this trial, because endoscopic surgery has been covered 
by medical insurance recently to treat early stage endometrial cancer (stages IA) and the 
effectiveness and safety of endoscopic surgery has not been fully evaluated for endometrial 
cancer in stages IB–IIIC1 that are the subjects of this trial in Japan. But we think that our 
conclusion from JCOG1412 may apply for endoscopic surgery if endoscopic approach for 
lymphadenectomy will show the same quality as that of laparotomic approach in the future.

Quality assurance of procedures is one of the most critical issues in the surgical trial to 
investigate its therapeutic role, because low quality of the procedures might draw incorrect 
conclusions even from prospective studies. In ECLAT, all participating surgeons must show their 
qualification and to document the correct extent of systematic lymphadenectomy for the purpose 
of quality assurance of lymphadenectomy [22]. To assure the quality of lymphadenectomy in our 
JCOG1412, we defined 3 regulations [8]. First, board-certified surgeons should be responsible 
for all procedures. Second, we defined the lower limit of the number of resected nodes (25 in 
pelvic region, 15 in para-aortic region). Third, we asked investigators to take photos of the entire 
dissected area after completing lymphadenectomy to evaluate its throughness. For central review 
of the submitted photos, we determined the criteria to evaluate the quality of lymphadenectomy 
as shown in Table 3. The submitted photos were evaluated at the same time and place by 5 
board-certified gynecologic surgeons. We carried out central review of the photos approximately 
every 60 cases. We sent the result of the central reviews back to each participating institution to 
improve thoroughness of their lymphadenectomy.

We obtained the data on the number of resected nodes from 257 patients (128 in pelvic 
lymphadenectomy alone arm and 129 in pelvic and para-aortic lymphadenectomy arm) 
according to the latest regular monitoring report issued from the JCOG data center in March, 
2020. In the pelvic lymphadenectomy alone arm, median number of resected pelvic nodes 
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Table 2. JCOG1412 vs. ECLAT
Characteristics JCOG1412 ECLAT
Phase, design III, superior III, superior
Primary endpoint OS OS
Treatment arm PLX vs. PLX + PALX No LNX vs. PLX + PALX
Preoperative stage IB, II, IIIA, IIIB, IIIC1* IA (high-risk histology), IB, II
Adjuvant therapy Chemotherapy† Vaginal brachytherapy + chemotherapy†

Target accrual 760 640
LNX, lymphadenectomy; OS, overall survival; PALX, para-aortic lymphadenectomy; PLX, pelvic lymphadenectomy.
*Single node enlargement in pelvic nodes; †Paclitaxel + carboplatin.

Table 3. Criteria to review the quality of lymphadenectomy in JCOG1412
Criterion
Pelvic region

1) No residual tissues around iliac vessels and obturator nerve
2) Easy identification of the surface of sacrum

Para-aortic region
1) Easy identification of the margin of renal vein
2) Easy identification of the stump of ovarian vessels
3) No residual tissues around inferior mesenteric artery
4) Removal of inter-aortic nodes



was 45 (interquartile range [IQR]=35–56). In the pelvic and para-aortic lymphadenectomy 
arm, median number of resected nodes was 43 (IQR=34–55) in pelvic region, 26 (IQR=20–35) 
in para-aortic region (Table 4). The central review of the photos demonstrated that 50 of the 
recent 60 cases (83.3%) took full marks, suggesting that feedback of the results of central 
review to investigators might lead to better procedures afterwards.

We confirmed that the quality of lymphadenectomy has been well controlled in our ongoing 
JCOG1412 at this moment. We are pretty confident that we would draw the bona-fide 
conclusions regarding the therapeutic role of lymphadenectomy for endometrial cancer 
from JCOG1412.
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Click here to view

REFERENCES

 1. Todo Y, Sakuragi N, Nishida R, Yamada T, Ebina Y, Yamamoto R, et al. Combined use of magnetic 
resonance imaging, CA 125 assay, histologic type, and histologic grade in the prediction of lymph node 
metastasis in endometrial carcinoma. Am J Obstet Gynecol 2003;188:1265-72. 
PUBMED | CROSSREF

 2. Todo Y, Okamoto K, Hayashi M, Minobe S, Nomura E, Hareyama H, et al. A validation study of a scoring 
system to estimate the risk of lymph node metastasis for patients with endometrial cancer for tailoring 
the indication of lymphadenectomy. Gynecol Oncol 2007;104:623-8. 
PUBMED | CROSSREF

 3. Mitamura T, Watari H, Todo Y, Kato T, Konno Y, Hosaka M, et al. Lymphadenectomy can be omitted for 
low-risk endometrial cancer based on preoperative assessments. J Gynecol Oncol 2014;25:301-5. 
PUBMED | CROSSREF

 4. ASTEC study groupKitchener H, Swart AM, Qian Q, Amos C, Parmar MK. Efficacy of systematic pelvic 
lymphadenectomy in endometrial cancer (MRC ASTEC trial): a randomised study. Lancet 2009;373:125-36. 
PUBMED | CROSSREF

 5. Benedetti Panici P, Basile S, Maneschi F, Alberto Lissoni A, Signorelli M, Scambia G, et al. Systematic 
pelvic lymphadenectomy vs. no lymphadenectomy in early-stage endometrial carcinoma: randomized 
clinical trial. J Natl Cancer Inst 2008;100:1707-16. 
PUBMED | CROSSREF

7/8https://ejgo.org https://doi.org/10.3802/jgo.2021.32.e25

Lymphadenectomy issues in endometrial cancer

Table 4. Summary on the number of resected nodes in JCOG1412
Region Pelvic lymphadenectomy arm  

(n=128)
Pelvic and para-aortic lymphadenectomy arm 

(n=129)
Pelvic region 45 (35–56) 43 (34–55)
Para-aortic region 0 (0–0) 26 (20–35)
Data are median (interquartile range).

https://vimeo.com/494349896/62fae61f57
http://ejgo.org/DownloadSupplMaterial.php?id=10.3802/jgo.2021.32.e25&fn=jgo-32-e25-s001.mp4
http://www.ncbi.nlm.nih.gov/pubmed/12748496
https://doi.org/10.1067/mob.2003.318
http://www.ncbi.nlm.nih.gov/pubmed/17097721
https://doi.org/10.1016/j.ygyno.2006.10.002
http://www.ncbi.nlm.nih.gov/pubmed/25142623
https://doi.org/10.3802/jgo.2014.25.4.301
http://www.ncbi.nlm.nih.gov/pubmed/19070889
https://doi.org/10.1016/S0140-6736(08)61766-3
http://www.ncbi.nlm.nih.gov/pubmed/19033573
https://doi.org/10.1093/jnci/djn397


 6. Todo Y, Kato H, Kaneuchi M, Watari H, Takeda M, Sakuragi N. Survival effect of para-aortic 
lymphadenectomy in endometrial cancer (SEPAL study): a retrospective cohort analysis. Lancet 
2010;375:1165-72. 
PUBMED | CROSSREF

 7. Arbeitsgemeinschaft für Gynäkologische Onkologie. Endometrial cancer lymphadenectomy trial (ECLAT) 
[Internet]. Bethesda, MD: U.S. National Library of Medicine; c2020 [cited 2020 Jul]. Available from: 
https://clinicaltrials.gov/ct2/show/NCT03438474.

 8. Watari H, Katayama H, Shibata T, Ushijima K, Satoh T, Onda T, et al. Phase III trial to confirm the 
superiority of pelvic and para-aortic lymphadenectomy to pelvic lymphadenectomy alone for endometrial 
cancer: Japan Clinical Oncology Group study 1412 (SEPAL-P3). Jpn J Clin Oncol 2017;47:986-90. 
PUBMED | CROSSREF

 9. Creasman WT, Morrow CP, Bundy BN, Homesley HD, Graham JE, Heller PB. Surgical pathologic spread 
patterns of endometrial cancer. A Gynecologic Oncology Group study. Cancer 1987;60:2035-41. 
PUBMED | CROSSREF

 10. Kang S, Kang WD, Chung HH, Jeong DH, Seo SS, Lee JM, et al. Preoperative identification of a low-risk 
group for lymph node metastasis in endometrial cancer: a Korean Gynecologic Oncology Group study. J 
Clin Oncol 2012;30:1329-34. 
PUBMED | CROSSREF

 11. Kang S, Nam JH, Bae DS, Kim JW, Kim MH, Chen X, et al. Preoperative assessment of lymph node 
metastasis in endometrial cancer: a Korean Gynecologic Oncology Group study. Cancer 2017;123:263-72. 
PUBMED | CROSSREF

 12. Imai K, Kato H, Katayama K, Nakanishi K, Kawano A, Iura A, et al. A preoperative risk-scoring system to 
predict lymph node metastasis in endometrial cancer and stratify patients for lymphadenectomy. Gynecol 
Oncol 2016;142:273-7. 
PUBMED | CROSSREF

 13. Hermanek P, Hutter RVP, Sobin LH, Wagner G, Wittekind C. TNM atlas: illustrated guide to the NM/p NM 
classification of malignant tumours. Heidelberg: Springer; 2005.

 14. Chan JK, Cheung MK, Huh WK, Osann K, Husain A, Teng NN, et al. Therapeutic role of lymph node 
resection in endometrioid corpus cancer: a study of 12,333 patients. Cancer 2006;107:1823-30. 
PUBMED | CROSSREF

 15. Seagle BL, Kocherginsky M, Shahabi S. Association of pelvic and para-aortic lymphadenectomy with 
survival in stage I endometrioid endometrial cancer: matched cohort analyses from the national cancer 
database. JCO Clin Cancer Inform 2017;1:1-14. 
PUBMED | CROSSREF

 16. Randall ME, Filiaci VL, Muss H, Spirtos NM, Mannel RS, Fowler J, et al. Randomized phase III trial of 
whole-abdominal irradiation versus doxorubicin and cisplatin chemotherapy in advanced endometrial 
carcinoma: a Gynecologic Oncology Group study. J Clin Oncol 2006;24:36-44. 
PUBMED | CROSSREF

 17. Konno Y, Todo Y, Minobe S, Kato H, Okamoto K, Sudo S, et al. A retrospective analysis of postoperative 
complications with or without para-aortic lymphadenectomy in endometrial cancer. Int J Gynecol Cancer 
2011;21:385-90. 
PUBMED | CROSSREF

 18. Venigalla S, Chowdhry AK, Shalowitz DI. Survival implications of staging lymphadenectomy for non-
endometrioid endometrial cancers. Gynecol Oncol 2018;149:531-8. 
PUBMED | CROSSREF

 19. Papathemelis T, Hassas D, Gerken M, Klinkhammer-Schalke M, Scharl A, Lux MP, et al. Is there a 
benefit of lymphadenectomy for overall and recurrence-free survival in type I FIGO IB G1-2 endometrial 
carcinoma? A retrospective population-based cohort analysis. J Cancer Res Clin Oncol 2018;144:2019-27. 
PUBMED | CROSSREF

 20. Papathemelis T, Scharl S, Kronberger K, Gerken M, Scharl A, Pauer A, et al. Survival benefit of pelvic and 
paraaortic lymphadenectomy in high-grade endometrial carcinoma: a retrospective population-based 
cohort analysis. J Cancer Res Clin Oncol 2017;143:2555-62. 
PUBMED | CROSSREF

 21. University College London. Selective targeting of adjuvant therapy for endometrial cancer (STATEC) 
[Internet]. Bethesda, MD: U.S. National Library of Medicine; c2020 [cited 2020 Aug 1]. Available from: 
https://clinicaltrials.gov/ct2/show/NCT02566811.

 22. Emons G. Comprehensive pelvic and paraaortic lymphadenectomy in patients with apparently early stage 
uterine serous carcinoma - an anachronism? J Gynecol Oncol 2020;31:e76. 
PUBMED | CROSSREF

8/8https://ejgo.org https://doi.org/10.3802/jgo.2021.32.e25

Lymphadenectomy issues in endometrial cancer

http://www.ncbi.nlm.nih.gov/pubmed/20188410
https://doi.org/10.1016/S0140-6736(09)62002-X
http://www.ncbi.nlm.nih.gov/pubmed/28981739
https://doi.org/10.1093/jjco/hyx108
http://www.ncbi.nlm.nih.gov/pubmed/3652025
https://doi.org/10.1002/1097-0142(19901015)60:8+<2035::AID-CNCR2820601515>3.0.CO;2-8
http://www.ncbi.nlm.nih.gov/pubmed/22412131
https://doi.org/10.1200/JCO.2011.38.2416
http://www.ncbi.nlm.nih.gov/pubmed/28067948
https://doi.org/10.1002/cncr.30349
http://www.ncbi.nlm.nih.gov/pubmed/27268220
https://doi.org/10.1016/j.ygyno.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/16977653
https://doi.org/10.1002/cncr.22185
http://www.ncbi.nlm.nih.gov/pubmed/30657385
https://doi.org/10.1200/CCI.17.00028
http://www.ncbi.nlm.nih.gov/pubmed/16330675
https://doi.org/10.1200/JCO.2004.00.7617
http://www.ncbi.nlm.nih.gov/pubmed/21270621
https://doi.org/10.1097/IGC.0b013e3182094e09
http://www.ncbi.nlm.nih.gov/pubmed/29559170
https://doi.org/10.1016/j.ygyno.2018.03.046
http://www.ncbi.nlm.nih.gov/pubmed/30039227
https://doi.org/10.1007/s00432-018-2715-4
http://www.ncbi.nlm.nih.gov/pubmed/28840384
https://doi.org/10.1007/s00432-017-2508-1
http://www.ncbi.nlm.nih.gov/pubmed/32808502
https://doi.org/10.3802/jgo.2020.31.e76

	Lymphadenectomy issues in endometrial cancer
	INTRODUCTION
	PREOPERATIVE SCORING SYSTEMS TO PREDICT LNM IN ENDOMETRIAL CANCER
	SURVIVAL BENEFIT OF LYMPHADENECTOMY IN ENDOMETRIAL CANCER
	SUPPLEMENTARY MATERIAL
	Supplementary Video 1

	REFERENCES


