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Introduction
Endometrial cancer (EC) is the most common 
gynecological malignancy, with an increasing 
incidence in developed countries.1 Patients with 
early stage cancer have good outcomes, with a 
5-year survival rate of over 90%. Once lymphatic 
metastasis (LM) occurs, the prognosis is very 
poor.2 According to the International Federation 

of Gynecology and Obstetrics (FIGO) 2009 stag-
ing system, the proportions of stage IIIC1 and 
IIIC2 tumors in patients with EC are 2.3% and 
1.2%, respectively. The 5-year survival rates for 
patients with stage IIIC1 and IIIC2 tumors are 
57.0% and 49.4%, respectively.3 However, in 
the FIGO 2009 staging system, stage IIIC2 
includes patients with para-aortic lymphatic 
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Abstract
Background: The aim of this study was to clarify the features and prognostic significance of 
isolated para-aortic lymphatic metastasis of endometrial cancer.
Methods: A retrospective study of patients with stage IIIC endometrial cancer was performed 
based on the Surveillance, Epidemiology, and End Results (SEER) database. A total of 2767 
patients were divided into three groups according to the lymphatic metastasis patterns: 
isolated pelvic lymphatic metastasis, isolated para-aortic lymphatic metastasis and dual 
lymphatic metastasis. The clinic-pathological characteristics and prognosis of patients were 
compared among the three groups.
Result: The proportion of patients with isolated para-aortic lymphatic metastasis was 
13.70%. Patients with isolated pelvic lymphatic metastasis or isolated para-aortic lymphatic 
metastasis shared similar histological characteristics, except that patients with isolated 
para-aortic lymphatic metastasis had a lower proportion of tumors over 5 cm in diameter than 
patients with isolated pelvic lymphatic metastasis (35.1% versus 45.7%, p = 0.001). Compared 
with patients with dual lymphatic metastasis, isolated para-aortic lymphatic metastasis was 
more common in patients with endometrioid tumors (78.6% versus 67.3%, p < 0.001), grade 
1–2 cancers (53.3% versus 36.3%, p < 0.001) and negative peritoneal cytology (76.2% versus 
61.1%, p < 0.001). Dual lymphatic metastasis was an independent predictive factor for the poor 
outcomes of patients at stage IIIC. However, in stage IIIC endometrioid tumors, patients with 
isolated pelvic lymphatic metastasis and those with isolated para-aortic lymphatic metastasis 
shared similar prognosis. Patients at stage IIIC with nonendometrioid tumors and patients 
at stage IV could not be further divided into subgroups according to lymphatic metastasis 
patterns in terms of prognosis.
Conclusion: Endometrioid patients with isolated pelvic lymphatic metastasis and isolated 
para-aortic lymphatic metastasis share similar clinical pathological characteristics and 
prognoses.
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metastasis (PALM) with or without pelvic lym-
phatic metastasis (PLM). Isolated PALM is not 
separated from either pelvic or para-aortic lymph 
node metastases. According to research from the 
Mayo Clinic, 67% of patients with lymphatic dis-
semination have PALM, and 16% of patients have 
isolated PALM.4 Unfortunately, the characteris-
tics of isolated PALM are still unclear. The aim 
of our study was to clarify the clinicopathological 
features and prognostic significance of isolated 
PALM compared with other lymphatic invasive 
patterns.

Materials and methods
With permission from the Surveillance, Epidemi-
ology, and End Results (SEER) program of the 
United States National Cancer Institute, clinico-
pathological and survival information of women 
diagnosed with EC between 1 January 2010, and 
31 December 31 2015, was collected. The SEER 
program includes 18 population-based cancer 
registries that collect cancer demographic, clinic, 
and outcome information on approximately 28% 
of the US population. Eligibility criteria included 
the following: (a) a primary diagnosis of EC with 
LM by surgical-pathological staging (including 
hysterectomy, pelvic lymphadenectomy and para-
aortic lymphadenectomy) between 2010 and 
2015; (b) a histological diagnosis of endometrioid 
adenocarcinoma, mucinous adenocarcinoma, 
serous adenocarcinoma, clear cell adenocarci-
noma or Mullerian mixed tumor (MMT); and (c) 
all diagnoses were confirmed by positive histol-
ogy. Patients with lymph node metastasis status 
unknown or survival time unknown were 
excluded.

A total of 2767 patients met the eligibility criteria. 
The recorded information included age at diag-
nosis, histology, grade, LM, cause of death and 
overall survival (in months). Age at diagnosis was 
classified into three groups: less than 50 years, 
50–60 years, and over 60 years. Histologically, 
tumors were described as two types: endometri-
oid adenocarcinoma and others, including muci-
nous adenocarcinoma, serous adenocarcinoma, 
clear cell adenocarcinoma and MMT. Grade was 
recorded with a three-grade system: grade 1 (well 
differentiated), grade 2 (moderately differenti-
ated) and grade 3 (poorly differentiated, undif-
ferentiated or anaplastic). Peritoneal cytology was 
recorded with two categories: positive or nega-
tive. The pattern of LM was proposed and 

reported with a three-way system: isolated PLM, 
isolated PALM and dual LM (including both 
PLM and PALM). Furthermore, survival was 
calculated as the number of months from cancer 
diagnosis to death, and the cause of death was 
recorded for each patient.

Clinical and pathological characteristics were 
compared using Pearson’s Chi-square tests. A 
Cox regression model was used to analyze the 
independent risk factors for prognosis in patients 
diagnosed with stage IIIC tumors. Kaplan–Meier 
analysis was used to estimate the survival of 
patients with EC while stratifying by histology, 
and log-rank tests were used to evaluate differ-
ences in survival according to the pattern of LM. 
A p value less than 0.05 was considered statisti-
cally significant.

Results
The average numbers of pelvic lymph node and 
para-aortic lymph node removed were 14.58 and 
7.08, respectively. The ratios of the three pat-
terns of LM (isolated PLM, isolated PALM and 
dual metastases) were 40.73%, 13.70% and 
45.57%, respectively. Therefore, 59.27% of 
patients with LM had PALM, and 23.11% of 
patients with PALM suffered from isolated 
PALM. Differences in the clinicopathological 
characteristics of patients with EC with lym-
phatic dissemination based on the three patterns 
of LM are listed in Table 1. The patterns of LM 
were not related to the age at diagnosis or depth 
of myometrial infiltration. Patients with isolated 
PLM or isolated PALM shared similar histologi-
cal characteristics, including histological type, 
differentiation and peritoneal cytology. There 
was less isolated PALM in stage IV disease com-
pared with patients with stage IIIC disease (3.4% 
versus 11.0% and 6.8%, p < 0.001 and p = 0.016). 
Patients with isolated PALM had a lower propor-
tion of tumors over 5 cm in diameter than patients 
with isolated PLM (35.1% versus 45.7%, 
p = 0.001). Compared with patients with dual 
LM, isolated PALM was more common in 
patients with endometrioid tumors (78.6% versus 
67.3%, p < 0.001), grade 1–2 cancers (53.3% 
versus 36.3%, p < 0.001) and negative peritoneal 
cytology (76.2% versus 61.1%, p < 0.001). A 
tumor size over 5 cm in diameter was more com-
mon in patients with dual LM compared with 
patients with isolated PALM (55.6% versus 
35.1%, p < 0.001).
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Table 1. Comparison of clinicopathological features among three patterns of LM.

Isolated PALM Dual LM PLM

 n = 379 (%) n = 1261 (%) P1 n = 1127 (%) P2

Age 0.169 0.052

 <50 34 (9.0) 121 (9.6) 115 (10.2)  

 50–60 104 (27.4) 405 (32.1) 375 (33.3)  

 >60 241 (63.6) 735 (58.3) 639 (56.5)  

Histology <0.001 0.661

 Endometrioid 298 (78.6) 849 (67.3) 898 (79.7)  

 Others 81 (21.4) 412 (32.7) 229 (20.3)  

Grade <0.001 0.368

 1 59 (19.4) 111 (10.9) 148 (16.4)  

 2 103 (33.9) 259 (25.4) 295 (32.8)  

 3 142 (46.7) 949 (63.7) 457 (50.8)  

 unk 75 242 227  

Peritoneal cytology <0.001 0.246

 Positive 62 (23.8) 343 (38.9) 171 (20.8)  

 Negative 197 (76.2) 539 (61.1) 650 (79.2)  

 unk 119 379 306  

Size <0.001 0.001

 <2 cm 28 (8.6) 36 (3.4) 46 (4.8)  

 2–5 cm 184 (56.3) 430 (41.0) 471 (49.5)  

 >5 cm 115 (35.1) 582 (55.6%) 435 (45.7)  

 unk 52 213 175  

MI 0.838 0.730

 Superficial 60 (35.7) 193 (36.3) 184 (34.3)  

 Deep 108 (64.3) 338 (63.7) 353 (65.7)  

 Others 211 730 590  

Stage <0.001 0.016

 IIIC 366 (96.6) 1122 (89.0) 1050 (93.2)  

 IV 13 (3.4) 139 (11.0) 77 (6.8)  

LM, lymphatic metastasis; MI, myometrial infiltration; PALM, para-aortic lymphatic metastasis; PLM, pelvic lymphatic 
metastasis; unk, unknown.
P1 value indicates the difference between patients with isolated PALM and those with dual LM; P2 value indicates the 
difference between patients with isolated PALM and those with isolated PLM.
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Age at diagnosis over 60 years, grade 3 cancer, 
stage IV disease and positive peritoneal cytology 
were significantly associated with the poor prog-
nosis of patients with EC. In the Cox regression 
models adjusted for the above factors (Table 2), 
dual LM remained an independent predictive 
factor for the poor outcomes of patients with 
lymphatic dissemination [hazard ratio 
(HR) = 1.625, 95% confidence interval (CI) 
1.379–1.915, p < 0.001]. The prognosis of 
patients with isolated PALM and those with iso-
lated PLM was similar (HR = 1.033, p = 0.811). 
In patients with endometrioid tumors, those with 
isolated PLM and those with isolated PALM 
shared a similar prognosis and showed better out-
comes than those with dual lymphatic dissemina-
tion in stage IIIC disease [Figure 1(a)]. However, 
in stage IIIC disease with other tumors histologi-
cally and stage IV disease, there were no signifi-
cant differences in the prognosis among patients 
with isolated PLM, isolated PALM or dual LM 
[Figure 1(b and c)].

Discussion
It has been reported that stage IIIC2 tumors are 
associated with high all-cause and EC-specific 
mortality compared with stage IIIC1 tumors.5 
However, approximately 16% of patients with 
stage IIIC2 tumors have no pelvic lymphatic 
involvement.4 There has been no study focusing 
on the prognostic significance of EC patients with 
isolated PALM. We compared stage IIIC1 and 
stage IIIC2 tumors with and without pelvic lym-
phatic dissemination, respectively. In our 
research, isolated PALM accounted for 13.70% 
of all tumors with lymphatic dissemination and 
23.11% of all stage IIIC2 cancers. The incidence 
was variable in previous studies from 2% to 
17%.4,6–11 Our results show that isolated PALM is 
similar to stage IIIC1 tumors in both clinical fea-
tures and prognosis.

The exact mechanism of isolated metastasis is 
uncertain. Several possible reasons may explain 
the presence of this extraordinary metastasis 

Table 2. Multivariate survival analysis in patients with endometrial cancer with LM.

HR 95% CI p

Stage IIIC Standard  

IV 1.918 1.579–2.330 <0.001

LM PLM Standard  

Isolated PALM 1.033 0.794–1.343 0.811

Dual LM 1.625 1.379–1.915 <0.001

Age <50 Standard  

50–60 1.347 0.965–1.879 0.080

>60 2.027 1.472–2.794 <0.001

Histology Endometrioid Standard  

Nonendometrioid 1.353 1.144–1.601 <0.001

Grade 1 Standard  

2 1.011 0.694–1.471 0.956

3 2.633 1.876–3.693 <0.001

Peritoneal cytology Negative Standard  

Positive 1.632 1.355–1.965 <0.001

CI, confidence interval; LM, lymphatic metastasis; PALM, para-aortic lymphatic metastasis; PLM, pelvic lymphatic 
metastasis.
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pattern. First, pelvic low-volume metastases, 
including micrometastases (MMs, 0.2–2 mm) and 
isolated tumor cells (ITCs, <0.2 mm), are com-
mon in EC. In stage I–II EC with moderate risk 
factors, the detection rate of low-volume metasta-
ses is as high as 15%.12 When only MMs or ITCs 
exists in pelvic lymph nodes, routine pathological 
examination is negative. In current, surgical-path-
ological staging and treatment strategy are based 
on routine pathology, the significance of ultrastag-
ing for treatment and prognosis is still controver-
sial. Second, direct spread to para-aortic lymph 
nodes via ovarian vessels is a possible route of 
lymphatic spread.13,14 Lymph nodes at the fundus 
of the uterus often return to para-aortic lymph 
nodes along the pelvic funnel ligament.15 In the-
ory, tumors in the fundus and corners of the uterus 
are more likely to migrate to higher levels through 
ovarian blood vessels, leading to isolated metasta-
ses. Third, aberrant and newly formed compli-
cated lymphatic networks may result in more 
traffic branches connecting primary tumors to 
extrapelvic areas directly.16,17 Research from 
Chang indicated that lymphovascular space 
involvement is the only independent risk factor for 
isolated para-aortic lymphatic dissemination in 
patients with EC.18

In our research, the factors associated with iso-
lated PALM included endometrioid tumors, 
grade 1–2 tumors, negative peritoneal cytology 
and a tumor size less than 5 cm. Contrary to our 
traditional wisdom, these factors are low risk for 
EC and even para-aortic lymph node metasta-
sis. Compared with patients with dual LM, 

endometrioid tumors and grade 1–2 tumors were 
more common in patients with isolated PALM, 
but there was no difference between patients with 
isolated PLM and those with isolated PALM. 
Although no sentinel lymph node mapping was 
performed, it is conjectural that both isolated 
PLM and isolated PALM are manifested as LM 
of the first site. There is no direct evidence that 
the isolated metastasis of cancer cells will further 
invade distant areas. One suggested possibility is 
that it is relatively difficult for endometrioid and 
well-differentiated tumors to metastasize further 
to other sites (through PLM or PALM) due to 
their low invasiveness.19 Therefore, a special met-
astatic pattern, isolated PALM, guided by bypass 
or ovarian vessels, is highlighted in endometrioid 
and well-differentiated tumors compared with 
more invasive tumors. The positive rate of ascites 
cytology is significantly higher in dual LM com-
pared with isolated PLM. Similarly to dual LM, 
malignant ascites is often caused by aggressive 
tumors.20 Similar rates of positive peritoneal 
cytology of isolated PALM and isolated PLM 
support the conjecture that isolated PALM and 
isolated PLM are the first sites of LM. Isolated 
PALM is more common in patients with tumors 
smaller than 5 cm in diameter, which may be 
explained as follows. The proportion of tumors 
larger than 5 cm in diameter showed a gradient 
increase from isolated PALM to isolated PLM 
and then to dual LM. As mentioned above, iso-
lated PALM is largely related to the vascular 
anatomy, such as an aberrant collateral reflux 
network and ovarian vessels. However, abnormal 
lymphatic reflux driven by a mechanical pressure 

Figure 1. (a) Survival comparing among three patterns in endometrioid patients with stage IIIC disease. (b) Survival comparing 
among three patterns in nonendometrioid patients with stage IIIC disease. (c) Survival comparing among three patterns in patients 
with stage IV disease.
LM, lymphatic metastasis; PALM, para-aortic lymphatic metastasis; PLM, pelvic lymphatic metastasis.
P1 value indicates the difference in survival between patients with dual LM and those with isolated PALM; P2 value indicates the difference in survival 
between patients with isolated PALM and those with isolated PLM.
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gradient can be blocked by proximal lymphedema, 
which is more common in larger tumors.21 On the 
other hand, cells of larger tumors are more inva-
sive to metastasize to PALM through PLM.22 
Therefore, tumors larger than 5 cm in diameter 
are a risk factor for dual LM.

According to the FIGO 2009 staging system, 
patients with para-aortic lymphatic invasion with 
or without PLM were classified as stage IIIC2 
with poor outcomes (relative to patients limited 
to PLM).23 However, the analysis of the risk fac-
tors for isolated metastasis showed that isolated 
PALM was not associated with traditional high-
risk factors for EC, such as the depth of muscle 
invasion and grade 3 tumors. In fact, patients 
with isolated PLM and isolated PALM share the 
same prognosis. Both isolated PALM and PLM 
are first-site metastases, which differ only in the 
location of metastasis mediated by anatomical 
factors. We speculate that LM at the first site 
does not affect the prognosis, regardless of 
whether the first-site metastasis is the pelvic 
lymph node or the para-aortic lymph node. In 
endometrioid cancer with stage IIIC disease, only 
when the second lymphatic station is invaded fur-
ther can it be indicated that the tumor has a strong 
invasive ability and a poor prognosis. Therefore, 
the prognosis of patients with dual LM is worse 
than those with LM limited to the first site, 
including isolated PLM and isolated PALM. This 
phenomenon only exists in patients limited to 
lymphatic dissemination. Actually, based on our 
study, dual LM is related to more disseminated 
disease, which is different from isolated PALM. 
There is no difference among patients with three 
LM patterns in survival when the tumor breaks 
through the first site of metastasis and distant 
metastasis occurs, just as in stage IV, the type of 
lymphatic metastasis has no effect on prognosis. 
However, an analysis of 722 nonendometrioid 
patients with LM showed that stage IIIC tumors 
could not be further divided into subgroups 
according to the site of lymphatic dissemination. 
Patients with metastases to pelvic and/or para-
aortic lymph nodes share the same outcomes, 
which is similar to staging of uterine sarcomas.24

We believe that resection of solid tumors is neces-
sary for patients with EC, and the same is true 
for those with isolated metastatic para-aortic 
lymph nodes. Many experts have recommended 
aortic node dissection based on frozen sections 
of the primary tumor, assessing for high-risk fac-
tors (depth of invasion/lymphovascular space 

involvement/grade/histology) and positive pelvic 
nodes (selective frozen section of enlarged or sus-
picious lymph nodes).25,26 However, as confirmed 
above, isolated PALM was not associated with 
traditional high-risk factors for endometrioid can-
cer. A sentinel lymph node biopsy is recom-
mended for lymph node assessment, especially in 
patients with low-risk EC.27 Sentinel node map-
ping is performed by the injection of indocyanine 
green into the cervical stroma in the clinic, and 
the range of assessment includes mainly the pelvic 
lymphatic reflux area.28 Patients with isolated 
PALM are probably neglected because of nega-
tive sentinel lymph nodes or absence of high-risk 
factors. Considering that isolated PALM is not 
relatively uncommon, imaging techniques used 
for para-aortic lymph nodes as sentinel lymph 
nodes should be emphasized, such as injection at 
the bottom of the uterus and deep cervical 
injection.29

There are two main shortcomings to our study. 
The use of retrospective design from a large 
national database could not control for the range 
and quality of the lymphadenectomies and adju-
vant therapies. First, information about adjuvant 
treatment as a protective factor is not available on 
an individual level. However, according to the 
guidelines, radiotherapy and/or chemotherapy are 
recommended for patients with advanced EC. 
Due to the maturity of adjuvant therapy for EC, 
individual differences in large databased research 
will not cause errors in results theoretically. 
Second, there is lack of quality control for lym-
phadenectomy. Although the average number of 
pelvic lymph nodes removed in our study is basi-
cally consistent with the current routine operation 
mode, there must be insufficient lymphadenec-
tomy in some cases due to the wide resources and 
large number of patients retrospectively. If there 
were a large number of cases with insufficient pel-
vic lymphadenectomy or missed diagnosis of met-
astatic pelvic lymph nodes in this study, it would 
directly lead to the increase of the rate of isolated 
PALM. Therefore, it can be speculated that the 
prognosis of these patients with isolated PALM 
will be similar to that of cases with dual LM in 
clinical. However, our results show that the prog-
nosis of patients with isolated PALM is signifi-
cantly better than that of patients with dual LM. 
From another point of view, the incidence of iso-
lated PALM in our study is 13.7%, which is 
roughly equivalent to the result reported from 
Mayo Clinic, and it can indirectly reflect that the 
quality and quantity of lymphadenectomy and the 
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quality of pathological examination in this study 
are reliable. Our results are sufficient to show that 
there is an objective subgroup with isolated 
PALM in patients with EC, and it should reflect 
the nature of the disease. However, the signifi-
cance of the isolated PALM for survival still needs 
higher quality clinical data to verify, in order to 
provide enough support for the revision of clinical 
assessment and treatment.

In conclusion, isolated PALM and isolated PLM 
share similar clinical pathological characteristics 
and prognoses, and the outcomes of patients with 
endometrioid cancer with isolated PALM are 
superior to those with dual LM in patients with 
stage IIIC2 disease. The significance of the exist-
ence in patients with EC with isolated PALM 
needs further study.

Acknowledgements
We acknowledge the fund support provided by 
Beijing High-level Health Personnel Training 
Program (2015-3-090).

Conflict of interest statement
The authors declare that there is no conflict of 
interest.

Funding
The authors disclosed receipt of the following 
financial support for the research, authorship, 
and/or publication of this article: Beijing High-
level Health Personnel Training Program 
(2015-3-090).

ORCID iD
Ying zhang  https://orcid.org/0000-0002- 
0019-092X

Reference
 1. Xiang M, English DP and Kidd EA. 

Defining the survival benefit of adjuvant 
pelvic radiotherapy and chemotherapy 
versus chemotherapy alone in stages III-IVA 
endometrial carcinoma. Gynecol Oncol 2019; 19: 
31336–31338.

 2. Tock S, Jadoul P, Squifflet JL, et al. Fertility 
sparing treatment in patients with early stage 
endometrial cancer, using a combination of 
surgery and GNRH agonist: a monocentric 
retrospective study and review of the literature. 
Front Med (Lausanne) 2018; 5: 240.

 3. Lewin SN, Herzog TJ, Barrena Medel NI, et al. 
Wright Comparative performance of the 2009 
International Federation of Gynecology and 
Obstetrics’ staging system for uterine corpus 
cancer. Obstet Gynecol 2010; 116: 1141–1149.

 4. Mariani A, Dowdy SC, Cliby WA, et al. 
Prospective assessment of lymphatic 
dissemination in endometrial cancer: a paradigm 
shift in surgical staging. Gynecol Oncol 2008; 109: 
11–18.

 5. Cosgrove CM, Cohn DE, Rhoades J, et al. The 
prognostic significance of aortic lymph node 
metastasis in endometrial cancer: potential 
implications for selective aortic lymph node 
assessment. Gynecol Oncol 2019; 153: 505–510.

 6. Chiang AJ, Yu KJ, Chao KC, et al. The incidence 
of isolated para-aortic nodal metastasis in 
completely staged endometrial cancer patients. 
Gynecol Oncol 2011; 121: 122–125.

 7. Hoekstra AV, Kim RJ, Small Jr W, et al. FIGO 
stage IIIC endometrial carcinoma: prognostic 
factors and outcomes. Gynecol Oncol 2009; 114: 
273–278.

 8. Lee KB, Ki KD, Lee JM, et al. The risk of lymph 
node metastasis based on myometrial invasion 
and tumor grade in endometrioid uterine cancers: 
a multicenter, retrospective Korean study. Ann 
Surg Oncol 2009; 16: 2882–2887.

 9. Mariani A, Keeney GL, Aletti G, et al. 
Endometrial carcinoma: para-aortic 
dissemination. Gynecol Oncol 2004; 92: 833–838.

 10. McMeekin DS, Lashbrook D, Gold M, et al. 
Nodal distribution and its significance in FIGO 
stage IIIc endometrial cancer. Gynecol Oncol 
2001; 82: 375–379.

 11. Nomura H, Aoki D, Suzuki N, et al. Analysis of 
clinicopathologic factors predicting para-aortic 
lymph node metastasis in endometrial cancer. Int 
J Gynecol Cancer 2006; 16: 799–804.

 12. Todo Y, Kato H, Okamoto K, et al. Isolated 
tumor cells and micrometastases in regional 
lymph nodes in stage I to II endometrial cancer. 
J Gynecol Oncol 2016; 27: e1.

 13. Mariani A, Webb MJ, Keeney GL, et al. Routes 
of lymphatic spread: a study of 112 consecutive 
patients with endometrial cancer. Gynecol Oncol 
2001; 81: 100–104.

 14. Jobo T, Sato R, Arai T, et al. Lymph node 
pathway in the spread of endometrial carcinoma. 
Eur J Gynaecol Oncol 2005; 26: 167–169.

 15. Geppert B, Lönnerfors C, Bollino M, et al. 
A study on uterine lymphatic anatomy for 
standardization of pelvic sentinel lymph node 

https://journals.sagepub.com/home/tam
https://orcid.org/0000-0002-0019-092X
https://orcid.org/0000-0002-0019-092X


Therapeutic Advances in Medical Oncology 12

8 journals.sagepub.com/home/tam

detection in endometrial cancer. Gynecol Oncol 
2017; 145: 256–261.

 16. Bilchik AJ, Saha S, Tsioulias GJ, et al. Aberrant 
drainage and missed micrometastases: the value 
of lymphatic mapping and focused analysis 
of sentinel lymph nodes in gastrointestinal 
neoplasms. Ann Surg Oncol 2001; 8: 82s–85s.

 17. Miwa K, Kinami S, Taniguchi K, et al. Mapping 
sentinel nodes in patients with early-stage gastric 
carcinoma. Br J Surg 2003; 90: 178–182.

 18. Chang SJ, Kong TW, Kim WY, et al. Lymph-
vascular space invasion as a significant risk factor 
for isolated para-aortic lymph node metastasis in 
endometrial cancer: a study of 203 consecutive 
patients. Ann Surg Oncol 2011; 18: 58–64.

 19. Sert F, Yılmaz U, Alanyalı S, et al. Evaluation 
of unusual and highly aggressive variant 
of endometrium cancer: nonendometrioid 
endometrium carcinoma of the uterus. Tumori 
2017; 103: 551–556.

 20. Han KH, Park NH, Kim HS, et al. Peritoneal 
cytology: a risk factor of recurrence for non-
endometrioid endometrial cancer. Gynecol Oncol 
2014; 134: 293–296.

 21. Breslin JW. Mechanical forces and lymphatic 
transport. Microvasc Res 2014; 96: 46–54.

 22. Chattopadhyay S, Cross P, Nayar A, et al. Tumor 
size: a better independent predictor of distant 
failure and death than depth of myometrial 
invasion in international federation of gynecology 
and obstetrics stage I endometrioid endometrial 
cancer. Int J Gynecol Cancer 2013; 23: 690–697.

 23. Cosgrove CM, Cohn DE, Rhoades J, et al. The 
prognostic significance of aortic lymph node 
metastasis in endometrial cancer: potential 
implications for selective aortic lymph node 
assessment. Gynecol Oncol 2019; 153: 505–510.

 24. Mbatani N, Olawaiye AB and Prat J. Uterine 
sarcomas. Int J Gynaecol Obstet 2018; 143(Suppl. 
2): 51–58.

 25. Papadia A, Gasparri ML, Siegenthaler F, 
et al. FIGO stage IIIC endometrial cancer 
identification among patients with complex 
atypical hyperplasia, grade 1 and 2 endometrioid 
endometrial cancer: laparoscopic indocyanine 
green sentinel lymph node mapping versus 
frozen section of the uterus, why get around the 
problem? J Cancer Res Clin Oncol 2017; 143: 
491–497.

 26. Sánchez MF, Causa Andrieu PI, Latapie C, 
et al. Diagnostic yield of magnetic resonance 
imaging and intraoperative frozen section in the 
determination of deep myometrial invasion in 
endometrial cancer. Radiologia 2019; 61: 315–323.

 27. Geppert B, Lönnerfors C, Bollino M, et al. 
Sentinel lymph node biopsy in endometrial 
cancer-feasibility, safety and lymphatic 
complications. Gynecol Oncol 2018; 148: 491–498.

 28. Staley A, Sullivan SA and Rossi EC. Sentinel 
lymph node technique in endometrial cancer. 
Obstet Gynecol Surv 2017; 72: 289–295.

 29. Gorostidi M, Villalain C, Ruiz R, et al. Maximizing 
sentinel lymph node detection: aortic sentinel 
lymph node detection in endometrial cancer. 
J Minim Invasive Gynecol 2019; 26: 23–24.

Visit SAGE journals online 
journals.sagepub.com/
home/tam

SAGE journals

https://journals.sagepub.com/home/tam
https://journals.sagepub.com/home/tam
https://journals.sagepub.com/home/tam

