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Introduction

Endometrial cancer (EC) is the most common gyneco-

logic malignancy in developed countries. It is estimated

that more than 52,000 new cases will be diagnosed in the

United States during 2014 [1]. Hysterectomy plus salpingo-

oophorectomy is the cornerstone for treatment of EC, but

the use of lymphadenectomy, especially in early-stage dis-

ease, is a matter of debate [2, 3]. 

Although the prognostic role of lymph node metastases is

well established [2-5], the results of two randomized clinical

trials [6, 7] suggested that routine dissection of pelvic nodes

does not influence survival outcomes [8]. However, some

criticisms of the study designs of both trials should be taken

into account [2]. First, adjuvant therapy was administered

without clear standardization of its indications. A primary

goal of lymph node dissection is to target adjuvant therapy—

that is, to determine node status so that patients with negative

nodes are not overtreated. However, postoperative treatment

rates were similar in both study arms, which thus influenced

survival outcomes. Second, a great proportion of low-risk

patients was included in the studies, thus mitigating the pos-

sible effects of lymphadenectomy. In fact, given the low

prevalence of nodal involvement in patients with early-stage

disease (<15%), it is not surprising that no therapeutic role of

pelvic lymphadenectomy was observed in the population in-

cluded [2]. Third, the role of para-aortic lymphadenectomy

was not evaluated. Because the estimated rate of para-aortic

node metastases is high (>50%) in cases with lymphatic dis-

semination, pelvic lymph node dissection alone may be an

incomplete surgical effort [2, 9]. In fact, in 2010 the Survival

Effect of Para-aortic Lymphadenectomy in Endometrial Can-

cer (SEPAL) study reported that high-risk patients with both

pelvic and para-aortic lymphadenectomy had better out-

comes than those who only had pelvic lymph node dissection

(hazard ratio, 0.53; 95% CI, 0.38-0.76; p < 0.001) [10]. The

SEPAL study, however, was retrospective and few women

included (8%) had type II EC. Hence, the findings of the

SEPAL study may not be applicable to patients with type II

EC. Moreover, patients in the SEPAL study were relatively

young (median age, 56 years), which suggests that the find-

ings also may not be applicable to older women [2, 10].

Therefore, given the available evidence, it currently is not

possible to make definitive conclusions about the therapeu-

tic benefits of lymph node dissection [2]. In this review, the

authors describe the current management of EC and discuss

issues and controversies related to EC staging. 

Predictors of lymph node metastases

Because the need for retroperitoneal staging is based on

the patient’s risk of lymphatic dissemination, a scoring sys-

tem based on perioperative characteristics should be used to

guide our surgical efforts and reduce the rate of lymph node

dissection in patients with negligible risk of lymphatic

spread. At Mayo Clinic, Rochester, Minnesota (USA), the

choice to perform retroperitoneal staging is based on the
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histologic findings (tumor histology, grade, depth of my-

ometrial invasion, and diameter) determined during intra-

operative frozen section pathologic examination. Pelvic

lymph node dissection is performed if at least one of the

following characteristics is present: 1) myometrial invasion

greater than 50%, 2) nonendometrioid histology, 3) cervi-

cal involvement, 4) International Federation of Gynecol-

ogy and Obstetrics (FIGO) grade 3, or 5) tumor diameter

greater than two cm with any myometrial invasion. Para-

aortic lymph node dissection is limited to women with at

least one of the following: 1) positive pelvic nodes, 2)

nonendometrioid tumor histology, and 3) deep myometrial

invasion of the tumor (>50%) [2, 11]. Figure 1 shows the

current surgical algorithm adopted at Mayo Clinic. Previ-

ous investigations from the present authors’ group demon-

strated that patients with grades 1 and 2 endometrioid EC

with myometrial invasion less than 50% and with tumor di-

ameter of two cm or less had a negligible risk of positive

lymph nodes and lymph node recurrences [12, 13]. Thus,

on the basis of the risk stratification system in use at the

present institution, low-risk patients (those with en-

dometrioid tumor histology, grades 1 and 2, with no my-

ometrial invasion, or myometrial invasion <50% and tumor

diameter two cm, or those with endometrioid EC [any

grade] with no myometrial invasion) can be safely treated

with hysterectomy and bilateral salpingo-oophorectomy

without compromising survival outcomes. 

Recently, the present authors have observed that isolated

para-aortic node metastases (with negative pelvic nodes)

are uncommon (<5%), with the exception of patients with

myometrial invasion greater than 50% and with en-

dometrioid FIGO grade 2 and FIGO grade 3 EC [2, 14]. Of

note, para-aortic spread is also rare in women with FIGO

grade 3 endometrioid EC confined to the inner half of the

myometrium [2, 14].

As mentioned, at the present institution the decision to

perform lymphadenectomy is based on intraoperative

frozen-section analysis, which is highly reliable [15, 16].

However, in many surgical centers, frozen section is inac-

curate [17]. Therefore, methods are needed that can be

safely applied at institutions in which accurate frozen sec-

tion analysis is not available. In a previous investigation of

the present group, it was observed that preoperative biopsy

results and intraoperative tumor diameter may predict the

risk of lymphatic dissemination. Patients with a preoperative

diagnosis of FIGO grade 1 and FIGO grade 2 type I EC and

tumor diameter two cm or smaller had a less than 1% risk of

lymph node dissemination, whereas patients with tumor size

of two cm or greater or with a preoperative diagnosis of

grade 3 endometrioid or type II EC had a risk of lymphatic

spread greater than 10% [18]. Other studies have shown that

preoperative imaging tests (eg, positron emission tomogra-

phy/computed tomography and magnetic resonance imag-

Table 1. — Prevalence of node metastases in EC “at risk”
for lymphatic spread.

Type of EC +PL nodes, % +PA nodes, %
–PL nodes with

+PA nodes, %

Endometrioid

G1, MI <50%a 3.8 0.8 0

G1, MI ≥50% 15.2 9.4 0

G2, MI <50%a 7.3 5.3 1.4

G2, MI ≥50% 17.1 20.5 12.5

G3, MI <50% 6.9 0 0

G3, MI ≥50% 35.3 25.0 27.3

Nonendometrioid 19.5 13.1 3.4

Abbreviations: –, negative; +, positive; EC, endometrial cancer; G, grade;

MI, myometrial invasion; PA, para-aortic; PL, pelvic. 

a Only patients with tumor diameter > two cm. 

Data from Kumar et al. [14].

Figure 1. — Surgical man-

agement of endometrial can-

cer. Current algorithm used

for surgical management of

endometrial cancer at Mayo

Clinic. With type 2 endome-

trial cancer, omentectomy is

performed. Lymphadenec-

tomy is omitted in patients

with Stage IV disease. BSO

indicates bilateral salpingo-

oophorectomy. (Adapted

from Bogani et al. [2]. Used

with permission.)
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ing) and serum markers (ie, CA125 and HE4 levels) may

be useful in helping to estimate the risk of lymphatic dis-

semination [19-24]. 

Patterns of lymph node metastases

The American College of Obstetricians and Gynecolo-

gists suggested that lymphadenectomy is a crucial step in

surgical staging, stating that it “is prognostic and facilitates

targeted therapy to maximize survival and to minimize the

effects of undertreatment... and potential morbidity... asso-

ciated with overtreatment” [25]. However, the technique of

lymphadenectomy is not standardized, and surgeons often

omit para-aortic lymphadenectomy [2, 6, 7]. The present

group reported that, in the limited group of patients with

documented lymphatic spread, 84% had pelvic lymph node

metastases and 62% had para-aortic dissemination. In par-

ticular, 46% had involvement of both pelvic and aortic

nodes, while 38% had metastases in only the pelvic nodes

and 16% had metastases in the aortic nodes alone [9]. Table

1 shows the risk of pelvic and para-aortic lymph node

metastases in EC. The present authors also observed that, in

patients with para-aortic node metastases, involvement of

the high (above the inferior mesenteric artery) para-aortic

nodes is present in almost 90%, with no difference between

endometrioid (89%) and nonendometrioid (88%) histologic

subtypes. Of interest, 35% of patients with high para-aor-

tic node dissemination had negative lymph nodes below the

inferior mesenteric artery. Additionally, in the rare cases of

isolated aortic lymphatic dissemination, cancer spread is

most commonly confined to the high para-aortic area (ie,

above the inferior mesenteric artery [67%]) [2, 11, 14, 26,

27].

Surgical morbidity

As expected, patients undergoing retroperitoneal staging

have longer operative times and are at higher risk for sur-

gical complications than women undergoing hysterectomy

and bilateral salpingo-oophorectomy alone [6-8]. Pooled

Table 2. — Efficacy of adjuvant therapy in node-positive EC.
Authors, year, [Ref] Study Stage No. of Adjuvant regimen Survival Main findings

design patients outcomes

McMeekin et al., 2001 [41] RS IIIC 47 34 WAI or WPI N/R RT decreases

8 CT N/R locoregional failure

5 HT N/R

Mariani et al., 2002 [42] RS IIIC 46 (type I) 37 RT 5-y DFS: 68% RT is effective in 

2 CT 5-y CSS: 72% patients with disease

4 HT limited to the lymph

3 none (surgery only) nodes

Sutton et al., 2005 [43] PS III 58 (type I) WAI 3-y OS: 34.5% RT provides more benefit for

75 (type II) WAI 3-y OS: 48.1% type II than for type I EC

Randall et al., 2006 [44] RCT III-IV 422a 202 WAI 5-y OS: 42% CT improves survival in type

194 CT (AP) 5-y OS: 55% I but not in type II EC

Klopp et al., 2009 [45] RS IIIC 71a 50 RT ± CT or HT 5-y OS: 73% RT improves survival

18 CT or HT 5-y OS: 40%

Hogberg et al., 2010 [46] RCT I-III 540a RT 5-y OS: 76% The addition of CT improves

RT + CT (AP) 5-y OS: 83% survival in grade 1 and 2 EC

Geller et al., 2011 [47] PS III-IVb 41 “Sandwich regimen”c 5-y OS: 71% Tolerable toxicity of 

(CT [DC]) “sandwich regimen”

Lee and Viswanathan, RS IIIC 62 18 RT 5-y OS: 67% Combined regimen improves

2012 [48] 44 CT+RT 5-y OS: 90% survival

Brown et al., 2013 [49] RS IIIC 116 43 RT 5-y OS: 58% RT improves survival

8 CT 5-y OS: 50%

39 CT+RT 5-y OS: 54%

26 none (surgery only) 5-y OS: 40%

Secord et al., 2013 [50] RS IIIC 265a 47 RT 3-y OS: 95% RT provides similar

46 CT 3-y OS: 78% outcomes to CT+RT

161 CT+RT 3-y OS: 90%

Abbreviations: AP, doxorubicin (or epirubicin)-cisplatin; CSS, cause-specific survival; CT, chemotherapy; DC, docetaxel-carboplatin; DFS, disease-free survival;

EC, endometrial cancer; HT, hormonal therapy; N/R, not reported; OS, overall survival; PS, prospective study; RCT, randomized controlled trial;

RS, retrospective study; RT, radiotherapy; WAI, whole abdominal irradiation; WPI, whole pelvic irradiation. 

a Only patients with positive lymph nodes were evaluated in the analysis.

b Included cases of recurrent EC. 

c Sandwich regimen: RT was administered between 2 courses of CT. 



G. Bogani, S.C. Dowdy, W.A. Cliby, F. Ghezzi, D. Rossetti, L. Frigerio, A. Mariani 9

results from the ASTEC (A Study in the Treatment of En-

dometrial Cancer) trial [7] and the Italian collaborative trial

[6] on lymphadenectomy showed that patients undergoing

lymphadenectomy had substantially more surgical morbid-

ity and lymphatic complications than did those undergoing

hysterectomy alone (relative risk [95% CI]: 3.72 [1.04-

13.27] for surgical complications vs 8.39 [4.06-17.33] for

lymphatic complications) [8]. Although some studies

showed that lymphadenectomy did not significantly affect

complication rates among patients with EC [28, 29], at

Mayo Clinic, the authors observed that pelvic and para-aor-

tic lymphadenectomy increase morbidity in patients with

EC [30]. However, several studies showed that the intro-

duction of minimally invasive (ie, laparoscopic, robotically

assisted) surgery decreased the rate of surgery-related com-

plications in comparison to open surgical procedures [31-

35]. 

Data on the influence of lymphadenectomy on long-term

quality of life in patients with EC are still scant and con-

troversial [36, 37]. A recently published study comparing

quality of life for patients undergoing hysterectomy plus

bilateral salpingo-oophorectomy with or without lym-

phadenectomy, suggested that patients undergoing lymph

node dissection had a higher rate of lymphedema. How-

ever, global health status was similar between groups [36]. 

Because lymphadenectomy increases surgical morbid-

ity and potentially decreases patients’ quality of life, it is

important to identify patients who may not benefit from

lymphadenectomy, to spare them from unnecessary com-

plications. Additionally, we hope that the future use of sen-

tinel lymph node biopsy may decrease the morbidity

associated with systematic lymph node dissection [38-40]. 

Adjuvant therapy in node-positive patients

The goal of lymphadenectomy is to identify lymphatic

spread. However, once lymphatic dissemination is docu-

mented, there is still no consensus on the adjuvant treat-

ment needed. Studies investigating the effectiveness of

different adjuvant treatments and their effects on survival in

Stage IIIC EC are shown in Table 2 [41, 43-50].

Findings listed in Table 2 reflect the discordance of re-

sults on the efficacy of diverse regimens, dosages, and se-

quencing of therapy [41, 43-50]. The wide difference in

results is probably due to the lack of stratification based on

patient and disease risk factors. In fact, most of these stud-

ies grouped together patients with different disease histol-

ogy and stage, thus making their results not easily

interpretable [41, 43-50]. 

Overall, results from one study [50] suggest that radio-

therapy alone is a reasonable option for the treatment of

node-positive EC. However, comparisons of combined treat-

ment (chemotherapy plus radiotherapy) vs radiotherapy

alone suggested slightly more favorable outcomes for pa-

tients who had combined treatment. A comparison performed

with the use of the Cochrane Review software (Review Man-

ager version 5.2) did not demonstrate any significant advan-

tage in five-year survival (odds ratio, 0.77; 95% CI,

0.37-1.62) for patients undergoing chemotherapy plus ra-

diotherapy compared with radiotherapy alone (Figure 2).

However, the inability to correct for possible confounding

factors (eg, histologic subtype or FIGO grade) and differ-

ences in follow-up could influence these results. 

The following sections present an analysis of the avail-

able literature, to separately evaluate the effectiveness of

different adjuvant modalities: chemotherapy, radiotherapy,

and combined regimens. 

Adjuvant chemotherapy
A study by Randall et al. [44] observed longer survival in

patients who received chemotherapy (doxorubicin-cis-

platin) vs whole abdominal irradiation in advanced stage

(III or IV) EC. Overall, the administration of chemother-

apy was associated with a decrease in the distant recurrence

rate but an increase in the rate of locoregional recurrence.

Additionally, their results suggested that systemic therapy

did not significantly improve outcomes in nonendometrioid

EC [44]. In agreement with these findings, Hogberg et al.

Figure 2. — Forest Plot.

Chemotherapy plus radio-

therapy vs radiotherapy

alone in Stage IIIC endome-

trial cancer. Pooled analysis

of five-year survival out-

comes for the four studies in-

cluded [46, 48-50]. Chemo

indicates chemotherapy; M-

H, Metropolis-Hastings al-

gorithm.
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[46] showed that the addition of chemotherapy to radiation

therapy improved survival in the whole population of pa-

tients with high-risk EC. However, after stratification on

the basis of histologic risk factors, chemotherapy showed

no significant advantage in endometrioid grade 3 and type

2 EC [46]. Recently, the present group observed that

chemotherapy improved distant control in advanced-stage

and Stage IIIC endometrioid FIGO grade 1 and 2 EC but

not in endometrioid grade 3 and type 2 EC [51, 52]. In light

of the current evidence, the role of chemotherapy remains

unproved, especially in advanced FIGO grade 3 en-

dometrioid and nonendometrioid EC [51-53]. However, the

poor interobserver reproducibility in the diagnosis of high-

grade EC could influence these findings [54]; in fact, some

tumors classified as grade 3 endometrioid cancers can re-

semble serous EC in their molecular characteristics [55]. 

Adjuvant radiotherapy
Radiotherapy, like lymphadenectomy, is a locoregional

treatment and probably has limited ability to prevent dis-

tant recurrences outside the irradiated field; most likely,

these recurrences can be controlled only with systemic

treatment. Systemic cytotoxic treatments have been sug-

gested to be more effective in patients with advanced

FIGO grade 1 and 2 endometrioid EC [44, 46, 51, 52].

Therefore, aggressive locoregional treatment (extensive

lymphadenectomy and radiotherapy) is more likely to

show a benefit in tumors that are responsive to systemic

adjuvant therapy (ie, grade 1 and 2 endometrioid EC). Two

investigations found that radiotherapy improves survival

outcomes in Stage IIIC EC [45, 49]. 

A study by Maggi et al. [56] randomly assigned patients

with high-risk EC (Stage I-III) to radiotherapy or

chemotherapy (cisplatin, doxorubicin, and cyclophos-

phamide). The authors suggested that radiotherapy may

prevent or delay regional recurrences. Unfortunately, a

statistically significant difference was not reached, but the

trial was not powered for detecting differences in sites of

relapse [56]. 

Since radiotherapy (with or without chemotherapy)

seems to be an effective treatment in Stage IIIC EC, fur-

ther studies assessing its effects and limitations are needed

to maximize its efficacy (testing different dosage and se-

quencing) in the management of EC with lymphatic spread.

Adjuvant combined regimens
Several authors have suggested that combining

chemotherapy and radiotherapy might guarantee improved

locoregional and systemic control when compared with sin-

gle-modality treatment [41, 47, 48, 50, 57, 58]. Secord et al.
[50], in a multi-institutional series of more than 250 patients

with Stage IIIC EC, reported that patients undergoing

chemotherapy alone had a 2.2-fold increased risk of recur-

rence and a 4.0-fold increased risk of death compared with

patients who had chemotherapy plus radiotherapy. In con-

trast, patients undergoing a combined regimen with

chemotherapy plus radiotherapy had similar long-term re-

sults as those undergoing radiotherapy alone [50]. Further-

more, among patients treated with combined regimens,

overall survival for those undergoing a “sandwich regimen”

(chemotherapy, then radiotherapy, then chemotherapy) was

98%, vs 90% survival for radiotherapy followed by

chemotherapy and 82% survival for chemotherapy followed

by radiotherapy (Table 3) [50]. Unfortunately, the authors

did not stratify their results according to different histologic

subtypes (ie, FIGO grade 1 and 2 endometrioid, FIGO grade

3 endometrioid, and type II EC). 

Lee and Viswanathan [48], however, focusing on a small

subset of patients with endometrioid EC, observed that,

compared with radiotherapy alone, a combined regimen

(chemotherapy and radiotherapy) significantly improved

survival in patients with endometrioid Stage IIIC EC. Fur-

ther prospective trials are necessary, and adjuvant treat-

ments must be optimized to maximize the benefit of

positive lymph node detection in EC.

For patients with Stage IIIC EC, the present authors gen-

erally suggest a combined regimen of chemotherapy plus

radiotherapy (“sandwich” approach) [42, 50, 52]. Radio-

therapy must be targeted to the area of documented lym-

phatic spread. Additionally, they suggest also admin-

istering vaginal brachytherapy to patients with Stage IIIC

disease who are at high risk for local recurrence (ie, pres-

ence of one of the following: grade 3 cancer, lymphovas-

cular invasion, deep myometrial invasion, or cervical

invasion). The overall poor outcome observed in patients

with advanced poorly differentiated EC [50] suggests in-

cluding these patients in clinical trials of novel treatment

approaches.

Conclusions

Although the diagnostic value of lymph node dissection is

well established, its therapeutic effects remain controversial

[2]. Lymphadenectomy can identify extrauterine disease,

Table 3. — Different sequencing of combined adjuvant
treatments and associated survival resultsa.

Treatment sequencing Patients 3-y DFS, 3-y OS,

(%) % %

CT then RT 69 (43) 74 82

RT then CT 26 (16) 68 90

CT, then RT, then CT 61 (38) 77 98

Concurrent CT and RT 3 (2) N/R N/R

Concurrent CT and RT, then CT 1 (1) N/R N/R

Sequencing not available 1 (1) N/R N/R

Abbreviations: CT, chemotherapy; DFS, disease-free survival;

N/R, not reported; OS, overall survival; RT, radiotherapy.

a Data for 161 patients receiving combined treatment included in the study of

Secord et al. [50].
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thus allowing for targeted postoperative therapies. However,

the efficacy of adjuvant treatment in Stage IIIC EC is still

unclear [2]. Radiotherapy seems to be effective in limiting

the occurrence of locoregional failure [2]. Accumulating ev-

idence [46, 51, 52] suggests that systemic treatments may

decrease the recurrence rate in endometrioid EC (in partic-

ular, grade 1 and 2 endometrioid EC) [44, 48], but no ef-

fective strategies have been demonstrated to improve

outcomes in poorly differentiated/nonendometrioid EC with

documented lymphatic dissemination [51]. 

Contemporary therapies for node-positive EC are unsat-

isfactory or underutilized in a large proportion of patients.

High priority should be given to optimizing currently

available therapeutic strategies and to developing innova-

tive studies aimed at testing novel therapies, especially for

nonendometrioid/high-grade EC with lymphatic dissemi-

nation.
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