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ABSTRACT

The majority of cases with endometrial cancer (EC) have low grade endometrioid type disease which has a favorable prognosis.
However, a subgroup of these patients shows a more aggressive clinical course. There are several risk factors defined for the aggres-
sive course including tumor diameter, cervical involvement, depth of myometrial invasion, and lymphovascular space invasion. The
morphologic pattern of myometrial invasion was also suggested to be one of the risk factors associated with unfavorable prognosis in
these patients. A retrospective study was conducted to investigate the role of microcystic elongated and fragmented (MELF) pattern
of myometrial invasion (M) in patients with low grade endometrioid type EC. Of 276 cases, 69 (25.0%) had MELF pattern of MI. The
rate of lymph node metastasis was higher in patients with MELF pattern of Ml which was an independent risk factor for lymphatic dis-
semination (p< 0.001). Also, MELF pattern of Ml was significantly associated with decreased disease-free survival (DFS) (p= 0.015). In
conclusion, in patients with low grade endometrioid type EC, the presence of MELF pattern of Ml is associated with the more aggres-
sive clinical course since it is associated with higher rate of lymphatic metastasis and decreased disease-free survival.
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INTRODUCTION

Endometrial cancer (EC) is the most common gy-
necologic malignancy with an estimated 3851 new
cases occurring each year in Turkey.! Although
many different histologic subtypes of EC exist, the
vast majority of EC cases have low grade (Inter-
national Federation of Gynecology and Obstetrics
[FIGO] grade 1 and 2) disease with endometrioid
type histology which typically presents at an early
stage and have a favorable prognosis.>* However, a
subgroup of patients with low grade endometrioid
EC may have a more aggressive clinical course.*
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Several factors such as tumor diameter, cervical
involvement, depth of myometrial invasion, and
lymphovascular space invasion (LVSI) have been
reported for identification of this high-risk sub-
group of patients.*® In addition to these previously
identified risk factors, the morphologic pattern of
myometrial invasion (MI) could be one of the risk
factors associated with increased risk of extrauter-
ine spread and aggressive clinical behavior among
patients with low grade endometrioid EC.*!"°

Endometrioid ECs have several types of MI pat-
terns, including infiltrating glands, broad front,
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adenomyosis-like infiltration, adenoma malig-
num, and microcystic elongated and fragmented
(MELF) pattern."! MELF invasion pattern was first
described as the presence of dilation, microcystic
change, elongation, and fragmentation of neoplas-
tic glands by Murray in 2003."° Previous studies
have shown that MELF pattern invasion is usu-
ally detected in low grade endometrioid EC and it
could be related to a specific type of tumor—stromal
interaction.'>!3 Moreover, MELF pattern invasion
shows not only morphological alteration but also
demonstrates an immunophenotypic change in-
cluding the reduction in hormone receptor and E-
cadherin expression, compared with the adjacent
glandular tumoral tissue.'?

Although the clinical significance of MELF pattern
of myoinvasion in endometrial cancer is unclear,
it has been associated with LVSI and lymph node
metastases and suggested to be a potential predic-
tor of extrauterine disease in patients with low
grade endometrioid EC.>'*!*1 However, there is an
ongoing debate over that issue and prognostic sig-
nificance of the myoinvasion patterns has not been
well established. Therefore, we designed this study
to investigate the effect of MELF pattern myoinva-
sion on lymphatic involvement, risk of recurrence,
recurrence pattern (vaginal or distant), and other
clinical outcomes including disease-free survival
(DES), and overall survival (OS) in patients with
low grade endometrioid EC.

PATIENTS AND METHODS

Patients with EC who underwent surgical treat-
ment between 2007 and 2016 at Hacettepe Univer-
sity Hospital were specified and clinicopathologi-
cal data of these patients were retrieved from the
computerized database of the Hacettepe University
Hospital. Patients who did not undergo complete
retroperitoneal lymphadenectomy, who had non-
endometrioid histology or stage IV disease and
synchronous epithelial ovarian and EC were ex-
cluded. Since grade 3 tumors have a more aggres-
sive clinical behaviour when compared to grade 1
and 2 tumors and MELF pattern invasion is usu-
ally detected in low grade (grade 1-2) endometri-
oid EC, cases with grade 3 endometrioid histology
were also excluded from the analysis.
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All slides of the cases were reviewed by the two
gynecologic pathology subspecialists for the pres-
ence or absence of MELF pattern MI (Figure 1).
Equivocal cases were discussed and a consensus
diagnosis was reached. MELF pattern MI was clas-
sified as absent, suspicious (number of MELF-like
gland focus < 3), or positive (number of MELF-
like gland focus = 3). Lymphovascular space inva-
sion was defined as the presence of neoplastic cells
within a luminal space of lymphatic channels or a
vascular space, and categorized as absent, suspi-
cious (< 3 vessels involved), or positive (= 3 ves-
sels involved).!”!® The primary tumor diameter was
considered as the largest diameter of the tumor.
Tumor grade was also re-evaluated by using the
FIGO grading system that assigned the percentage
of solid epithelial component of the tumor.

During the period, among 904 patients with EC,
276 patients constituted our study group who met
the following criteria: (1) gradel and 2 endometri-
oid-type histology, (2) disease grossly confined to
the uterus without preoperative and intraoperative
evidence of extra-uterine spread, and (3) had lym-
phadenectomy (pelvic + paraaortic). All patients
underwent a total hysterectomy, bilateral salpingo-
oophorectomy, peritoneal washing, and pelvic +
paraaortic lymphadenectomy. The patients were
staged according to the revised 2009 FIGO staging
system. The clinical and pathological characteris-
tics of the patients were evaluated, including pa-
tient’s age, FIGO grade, depth of MI, presence or
absence of MELF pattern of myoinvasion, tumor
diameter, LVSI, cervical involvement, number of
removed lymph nodes, and lymph node metastasis.

All patients entered a routine surveillance program
and visits were scheduled for every 3 months for
the first 2 years, every 6 months for the next 3
years, and annually thereafter. Surveillance con-
sisted mainly of questioning patients about symp-
toms and physical examination. Imaging was per-
formed for patients with a suspicion of recurrence
during an initial evaluation. The survival status of
patients was determined as dead or alive at the time
of last follow-up.

Statistical Analysis

Statistical analyses were performed using Statisti-
cal Package for Social Sciences (SPSS) software

UHOD ~Number: 3 Volume: 30 Year: 2020



International Journal of Hematology and Oncology

Figure 1. Samples of patients with endometrioid endometrial
carcinoma showing MELF pattern of myometrial invasion (ar-
ows). a. MELF pattern (arrows) (HEx40); b. MELF glands (ar-
ows) associated with a fibromyxoid stromal reaction (HEx200);
c. Suspicious MELF pattern; presence of MELF-like myome-
rial invasion pattern only in one gland (arrow) (HEx100)

program (version 22.0). The normality of continu-
ous variable distributions was evaluated using the
Kolmogorov-Smirnov test. Categorical variables
were evaluated by using the Chi-square test or
Fisher’s exact test in which appropriate. Non-par-
ametric continuous variables were analyzed using
the Mann-Whitney U test. Multivariate analysis
was performed by Cox’s regression analysis and
for the multivariate analysis, the possible factors
identified with univariate analysis were further
entered into the logistic regression analysis to de-
termine independent predictors of lymphatic in-
volvement. The p-value of < 0.05 was considered
as statistically significant. OS was calculated from
the time of diagnosis until death or time of the last
follow up. DFS was calculated from the time of
diagnosis until the diagnosis of disease recurrence.
The Lifetable analysis was used to estimate OS
and DFS and survival differences were compared
using the Wilcoxon Rank Sum test.

As this study represents a retrospective review, the
permission of the Local Ethics Committee was not
sought. However, all patients signed an informed
consent which allowed our institution to use their
clinical data for scientific purposes.

RESULTS

The mean age of 276 patients was 58.9 years
(range; 26-86 years). The demographic and histo-
pathological characteristics of patients are shown
in Table 1. Of these cases, 39 (14.1%) had nonin-
vasive tumors, 69 (25.0%) had MELF pattern of]
MI, and 8 (2.9%) had suspicious MELF pattern.
The remaining 168 (60.9%) cases had myometrial
invasion without MELF pattern. The LV SI was de-
tected in 38 (13.8%) patients. Although pelvic and
paraaortic lymphadenectomies were performed in
221 (80.1%) patients, the remaining 55 (19.9%)
patients had only pelvic lymphadenectomy. Lymph
node metastases were found in 24 cases (8.7%).
Of the 69 patients with MELF pattern of myoin-
vasion, 45 (65.2%) had grade 1, 24 (34.8%) had
grade 2 tumors. Superficial (= 50%) and deep (>
50%) MI was detected in 31 (45%) and 38 (55%)
patients with MELF pattern of myoinvasion, re-
spectively. The rate of lymph node metastasis was
27.5% among patients who had MELF pattern of
MI, whereas it was only 2.5% among patients who
had no MELF pattern (p< 0.001). In other words,
among the 24 patients with lymph node metasta-
sis, 19 (79.1%) had MELF pattern of MI, and the
remaining 5 (20.9%) had no MELF pattern. Simi-
larly, patients with myometrial invasion (n= 237)
revealed higher rates of lymph node metastasis
when MELF pattern of MI was detected (3.1% vs.
27.5%, p< 0.001). In addition to MELF pattern of]
MI, tumor size, deep myometrial invasion, cervi-
cal stromal involvement, and the presence of LVSI
were found to be significant predictors of lymphat-
ic spread in univariate analysis (Table 2).

Multivariate logistic regression analysis was per-
formed to identify factors related to lymphatic
involvement. The examined factors included age,
myometrial invasion, cervical stromal involve-
ment, LVSI, tumor size, and MELF pattern of
MI. MELF pattern of MI (OR: 9.36, 95% CI: 2.9-
36.21, p = 0.001), cervical stromal involvement
(OR: 7.20, 95% CI: 1.84-28.15, p= 0.005), LVSI
(OR:3.77,95% CI: 1.6-10.58, p=0.03), and tumor
size (OR: 0.63, 95% CI: 0.44-0.89, p= 0.01) were
the independent predictors associated with lymph
node metastasis.
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Table 1. Demographic and histopathological characteristics

of study cohort

Characteristic Entire cohort
n= 276

Age (years)? 58.9+10.2

FIGO Grade®

Grade | 207 (75%)

Grade Il 69 (25%)

Myometrial invasion®

None 39 (14.1%)

< 50% 150 (54.3%)

> 50% 87 (31.6%)

Cervical stromal involvement®

Yes 32 (11.6%)

No 244 (88.4%)

Lymphovascular space invasion®

Yes 38 (13.8%)

No 231 (83.7%)

Suspicious 7 (2.5%)

MELF pattern

Yes 69 (25%)

No 199 (72.1%)

Suspicious 8 (2.9%)

Primary tumor size (cm)®

<2cm 63 (22.8%)

> 2cm 213 (77.2%)

Lymphadenectomy procedure®

Only pelvic 55 (19.9%)

Pelvic and paraaortic 221 (80.1%)

Number of lymph nodes retrieved® 37 (6-128)

Pelvic lymph nodes 24 (4-78)

Paraaortic lymph nodes 12 (5-65)

Lymph node metastasis

Yes 24 (8.7%)

No 252 (91.3%)

Stage at diagnosis

Stage | 230 (83.3%)

Stage |l 15 (56.4%)

Stage |ll 31 (11.2%)

Recurrencesb

None 261 (94.6%)

Vaginal vault 7 (2.5%)

Distant 8 (2.9%)

@ Numerical variables are expressed as mean + standart deviation (SD)

b Categorical variables are expressed as number (%)

¢ Numerical variables are expressed as median (min-max)
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Adjuvant treatment decisions for all patients were
made by a multidisciplinary tumor board. Of the
276 patients, 167 patients (60.5%) did not receive
adjuvant therapy. Thirty-five patients (12.7%) had
adjuvant therapy that included pelvic external
beam radiotherapy and platinum-based chemo-
therapy. The remaining 74 patients (26.8%) had
vaginal brachytherapy.

Median follow-up was 40 months (range; 3-151
months). The 5-year DFS for the entire cohort was
92%. Disease recurred in 15 patients (5.4%). The
characteristics of patients with recurrent disease are
summarized in Table 3. Seven (46.6%) patients had
an isolated vaginal vault recurrence and 8 (53.4%)
had a distant recurrence. The median time to recur-
rence was 16 months (range; 7-57 months). Of the
15 patients with recurrent disease, 7 (46.7%) had
MELF pattern, 7 (46.7%) had no MELF pattern,
and the remaining 1 (6.6%) had suspicious MELF
pattern of MI. Among 7 patients with isolated vagi-
nal vault recurrence, 2 (28.6%) had MELF pattern
and 4 (57.1%) had no MELF pattern of MI. The
remaining one patient had a suspicious MELF
pattern. On the other hand, of the 8 patients with
distant recurrences, 5 (62.5%) patients had MELF
pattern of MI and 3 (37.5%) had no MELF pattern
of MI. In other words, among 7 recurrent patients
with MELF pattern of MI, 2 (28.6%) had vaginal
and 5 (71.4%) had distant recurrences. Among 7
non-MELF recurrent patients, 4 (57.1%) had vagi-
nal recurrences and 3 (42.9%) had distant recur-
rences. Distant recurrences were found to be high
among the patients who had MELF pattern of MI
(71.4%) when compared to the patients who had
no MELF pattern of MI (42.9%). However, the dif-
ference was not statistically significant (p= 0.09).

The 5-year OS was 94%. After a median follow-
up of 40 months, 6 patients died from their disease
and 8 patients died of other causes. The 5 year DFS
was %86 among patients with MELF pattern of MI
whereas it was 96% among non-MELF cases (p=
0.015, HR: 3.51, 95% CI: 1.37-9.69). Accordingly,
MELF pattern of MI was significantly associated
with decreased DFS (Figure 2). However, there
was no significant difference in 5 years OS be-
tween MELF and non-MELF cases (89% vs 96%,
p=0.16) (Figure 3).
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Table 2. Demographic and surgicopathological characteristics of patients stratified by lymph node metastasis

Characteristic Positive Lymph Nodes Negative Lymph Nodes p value
n= 24 n= 252
Age (years)? 61.1 + 9.52 58.7 + 10.29 1.0
> 60 10 (8.7%) 105 (91.3%)
<60 14 (8.7%) 147 (91.3%)
FIGO grade
Grade | 8 (8.6%) 189 (91.4%) 1.0
Grade Il 6 (8.6%) 63 (91.4%)
Primary tumor size (cm)® 5(2.8) 3(1.8) 0.001
Myometrial invasion
< 50% 8 (4.2%) 181 (95.8%) < 0.001
> 50% 16 (18.4%) 71 (81.6%)
Lymphovascular space invasion 24 (63.2%)
Yes 14 (36.8) 221 (95.7%) < 0.001
No 10 (4.3%) 7 (100%)
Suspicious 0 (0%)
Cervical stromal invasion 20 (62.5%)
Yes 12 (37.5%) 232 (95.1%) < 0.001
No 12 (4.9%)
Number of retrieved lymph nodes® 38 (32) 31 (22) 0.055
MELF pattern of myometrial invasion
Yes 19 (27.5%) 50 (72.5%%) < 0.001
No 5 (2.5%) 194 (97.5%)
Suspicious 0 (0%) 8 (100%)

Bold text indicates a statistically significant difference with a p< 0.05
@ Values are expressed as mean (range)

b Values are expressed as median (IQ range). Statistical analysis was performed using Mann-Whitney U test

DISCUSSION

An important and current question is why a sub-
group of patients with low grade endometrioid EC
have more aggressive clinical behaviour than oth-
ers? Based on this question, there is an ongoing
debate about whether MELF pattern of myometrial
invasion is a risk factor for the extrauterine spread
and aggressive clinical behavior among patients
with low grade endometrioid EC. Therefore, the
present study was conducted among 276 patients
with gradel and 2 endometrioid EC, with particu-
lar focus on the clinical significance of MELF pat-
tern of ML

More recent studies estimated the rate of MELF
pattern of MI in patients with low grade endome-
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trioid EC at 10-34%."* Consistent with the lit-
erature, MELF pattern of MI was detected in 25%
of patients with grade 1-2 endometriod EC in the
present study. In addition, while MELF pattern of
MI was detected in 79.1% of patients with lym-
phatic involvement, only 19.8% of patients with-
out lymphatic involvement had MELF invasion.
Consequently, according to our study, compared to
patients without MELF pattern of MI those with
MELF pattern had significantly higher rates of
lymphatic metastasis (2.5% vs. 27.5%, p< 0.001),
and MELF pattern of MI was detected as an in-
dependent predictor of lymph node metastasis in
patients with grade 1 and 2 endometrioid EC. Sim-
ilarly, Sanci et al. and Altunpulluk et al. showed

143



International Journal of Hematology and Oncology

Table 3. Characteristics of patients with recurrent disease
Age MELF Depth Tumor LVSI  Lymph Cervical FIGO Site of DFS Status 0os
(v) of MiI size node stromal stage Recurrence (m) (m)
(cm) metastasis  involvement
1 65 P >50% 6 N N N 1B Vaginal 8 exitus* 18
2 65 P >50% 3.5 N N N 1B Vaginal 57 alive 84
3 37 P >50% 225) N N N 1B Pelvic 16 exitus 22
4 65 P >50% 3 N N N 1B Pelvic 66 alive 73
5 59 P >50% 2 P P P 3C2 Abdomen 12 exitus 17
6 73 P >50% 8 P P P 3C2 Abdomen 10 exitus 26
7 58 P >50% 5 N P N 3CH Lung 11 exitus 23
8 68 N >50% 4 P N N 1B Vaginal 10 alive 15
9 75 N >50% 5 N N N 1B Vaginal 11 alive 21
10 74 N >50% 6.5 N N N 1B Vaginal 28 alive 38
1 60 N >50% 3.5 P P P 3C1 Pelvic 8 alive 37
12 81 N >50% 5 N N P 2 Liver 26 exitus 34
13 63 N <50% 25 N N N 1A Vaginal 62 alive 83
14 50 N <50% 8 N P P 3C1 Liver 17 exitus 27
15 61 S >50% 3.5 N N N 1B Vaginal 30 alive 69
y=years; m= months; MELF= Microcystic elongated and fragmented, MI= Myometrial invasion, LVSI= Lymphovascular space invasion,
DFS= Disease-free survival; OS: Overall survival; P= positive; N= negative; S: suspicious
Exitus — patients who died of disease; exitus* — patients who died of other known causes

that MELF pattern of MI was an independent pre-
dictor of lymphatic involvement in multivariate
analysis.?® On the other hand, although Euscher et
al. and Han et al. demonstrated that MELF pattern
of MI was an important risk factor for lymphatic
involvement in univariate analysis, they failed to
demonstrate any association between MELF pat-
tern of MI and lymphatic involvement in multivar-
iate analysis.!* Stewart et al. reported that lymph
node metastasis was detected in 56% of patients
who had MELF pattern of MI and in 7% of those
who had not."* Pavlakis et al. found similar results
showing that the lymphatic involvement rate was
53.8% among the MELF cases whereas it was only
6.9% among non-MELF cases."> Another impor-
tant study for significance of MELF pattern MI in
patients with EC was published by Joehlin-Price
et al.! They evaluated 464 patients with grade 1
endometrioid EC and MELF pattern of MI was
detected in 12.9% of their patients. Among the
patients with lymphatic involvement, the propor-
tions of MELF case and non-MELF cases were
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18.3% and 1.2%, respectively (p< 0.001). In ad-
dition to association between MELF pattern of MI
and lymph node metastasis, they also evaluated
the recurrence pattern in patients with and with-
out MELF pattern. They reported that 20 patients
(4.3%) developed recurrent disease (9 isolated
vaginal and 11 distant recurrences). Interestingly,
none of the patients with MELF pattern of MI had
isolated vaginal recurrences, and MELF cases had
a tendency for extravaginal distant recurrences,
but the difference was not statistically significant.
However, in the present study, among 7 patients
with isolated vaginal vault recurrence, 2 (28.6%)
had MELF pattern of MI. Also, similar to study by
Joehlin-Price et al., distant recurrences were found
to be higher among patients who had MELF pat-
tern of MI (71.4%) when compared to the patients
who had no MELF pattern (42.9%) in the present
study. However, the difference was not statistically
significant. On the other hand, Maschiano et al.
found that MELF pattern of MI was identified in
53% of patients with distant recurrences, but only
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Figure 2. Life-table analysis showing significant association of
MELF pattern with disease-free survival

in 30% of those with vaginal vault recurrences and
the difference was statistically significant.?

Currently, there is limited information in the lit-
erature related to the effect of MELF pattern MI
on oncological outcomes including OS and DFS.
Interestingly, Sanci et al. reported that although
MELF pattern of MI was an independent prognos-
tic factor for lymphatic metastasis, it was signifi-
cantly associated with increased OS, and there was
no significant difference in DFS between MELF
and non-MELF cases.” In contrast, according to
our results, MELF pattern of MI was significantly
associated with decreased DFS, and no statistically
significant OS difference was detected between
MELF and non-MELF cases. On the other hand,
Kihara et al. reported that MELF pattern of MI af-
fected neither disease-specific survival nor DFS.?
These differences can be associated with a small
number of patients, retrospective nature of the
studies, and differences in study design.

Although sentinel lymph node mapping is becom-
ing an increasingly popular approach in the surgi-
cal treatment of endometrial cancer, it has some
limitations such as cost and availability of techni-
cal infrastructure, and also there is not enough evi-
dence at the present time to support its routine use.
Therefore, we use Mayo risk stratification models
for predicting lymphatic dissemination in patients
with endometrioid EC, which is still the most
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Figure 3. Life-table analysis showing similar overall survival
between MELF and non-MELF cases

widely model for this purpose.? This risk model
is mainly based on tumor grade, histologic type,
tumor diameter, and MI. However, MELF pattern
of MI is not considered as a risk factor for extrau-
terine spread in conventional risk stratification
models. In the light of these findings, we suggest
that MELF pattern of MI could be used in addition
to these traditional risk factors during the patho-
logic evaluation to predict lymph node metastasis.
In addition, combination of traditional risk factors
with MELF pattern of MI could be beneficial for
management strategies in the postoperative period
in patients who are incidentally diagnosed to have
EC after hysterectomy done for benign conditions.
Evaluation of MELF pattern of MI during intra-
operative frozen section is not a common practice
and identification of this pattern would be difficult
in frozen sections which usually have severe arti-
facts compared to paraffin section. However, if the
presence of MELF pattern may be detected during
intraoperative evaluation in patients with low risk
factors according to current risk stratification mod-
els, this may influence clinical decision making on
whether to perform lymphadenectomy.

Our study has inherent limitations due to its ret-
rospective nature. The presence of other possible
confounding variables such as selection and recall
bias that might have affected our results could not
be ruled out. Another limitation of our study was
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the small sample size. Despite these limitations,
our study adds significantly to the existing litera-
ture and to our knowledge this study has one of
the largest series in the literature regarding the im-
portance of MELF pattern of MI in patients with
low grade endometrioid EC based on a pathologi-
cal review.

Conclusion

MELF pattern of MI was an independent predictor
of lymph node metastasis in patients with gradel
and 2 endometrioid EC. Therefore, we recommend
that the presence of MELF pattern of MI should
be noted in the pathology reports in patients with
endometriod EC. Although MELF pattern of MI
was significantly associated with decreased DFS,
no differences were observed between MELF and
non-MELF cases with regard to OS. Moreover,
even though there was a trend of having higher
distant recurrence rates in MELF cases, the differ-
ence did not reach statistical significance and fur-
ther studies with a larger sample size are required
to demonstrate this relationship.
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