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Summary

Purpose of Investigation: Magnetic resonance imaging (MRI) has emerged as an important imaging modality in the evaluation of
the extension of endometrial carcinoma which is essential in planning treatment and predicting prognosis. This study aimed to assess
the value of MRI in the preoperative staging of endometrial carcinoma. Methods: We included in this study 162 patients with a his-
tological diagnosis of endometrial carcinoma who underwent MRI pelvic imaging and surgical staging. MRI images were compared
with pathological findings to measure MRI's sensitivity, specificity, positive and negative predictive values and diagnostic accuracy
in what concerns myometrial, cervical and lymph node invasion. Results: MRI differentiation of deep myometrial invasion from
superficial disease agreed with pathological findings in 77% of cases, with a sensitivity of 83%, a specificity of 72% and a diag-
nostic accuracy of 77%. Concerning cervical invasion, MRI had a sensitivity, specificity and diagnostic accuracy of 42%, 92%, 81%
respectively. In assessing lymph node invasion, MRI presented a sensitivity of just 17%, a specificity of 99% and a diagnostic accu-
racy of 89%. Conclusion: Our study confirmed the high accuracy of MRI imaging in assessing myometrial and cervical invasion in
endometrial carcinoma. When evaluating lymph node invasion, micrometastases are responsible for the low sensitivy of MRI.
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Introduction

Endometrial carcinoma is the most common gynaeco-
logic cancer and the fourth most frequent malignancy in
women [1]. In Portugal, it has an incidence of
17.6/100,000 per year with a mortality rate of 3.4/100,000
per year [2]. Based on the inaccuracy of the clinical
staging [3], the International Federation of Gynecology
and Obstetrics (FIGO) proposed a surgicopathological
staging adopted since 1988 [4]. Besides histological
tumor grade, the prognosis is primarily correlated to
tumor stage, for which the depth of myometrial and cer-
vical invasion and the presence or not of lymph node
metastases are essential [3]. In most institutions, patients
with more than 50% of myometrial invasion are offered
pelvic and paraaortic lymphadenectomy. Furthermore,
cervical invasion also affects the extension of surgery. All
these enlarged procedures have risks, namely resulting
from increased time of anesthesia and increased blood
loss [5]. Preoperative staging seems, therefore, essential
in planning treatment, reducing surgery risks and pre-
dicting prognosis.

Magnetic resonance imaging (MRI) has emerged as an
important imagiologic modality in the evaluation of the
extension of endometrial carcinoma [6-9], showing to be
important in assessing myometrial and, to a lesser extent,
also cervical and lymph node infiltration.

This study aimed to assess the MRI value in the pre-
operative staging of endometrial carcinoma by compar-
ing MRI to pathological findings concerning myometrial,
cervical and lymph node invasion.

Materials and Methods

Population: This study considered 183 women with a histo-
logical diagnosis of endometrial carcinoma by endometrial
biopsy, who performed preoperative MRI. Given the extent of
the disease, nine women were treated with chemotherapy or
radiotherapy prior to surgery and were excluded from the study,
as were three women with medical contraindications to surgery.
Patients whose final histological diagnosis was not endometrial
carcinoma were also excluded (3 with carcinosarcoma and 6
with leiomyosarcoma). Our population included, therefore, 162
patients with a mean age of 64.6 years (range 22-94 years),
being mostly postmenopausal (91%).

Imagiologic investigation: All patients were imaged with a 1.5-
T system prior to surgery. MRI was performed with axial T1-
weighted images, axial and sagittal T2-weighted images and also
dynamic gadolinium-enhanced T1-weighted imaging. Disease
was staged according to imagiologic established criteria.

Surgicopathologic investigation: All women underwent hys-
terectomy. Lymph node dissection was performed when one of
the following was present: histology of serous, clear cell or
squamous carcinoma; differentiation grade 3; MRI evidence of
cervical of deep myometrial invasion.

Histological examination revealed 146 (90%) endometrioid
adenocarcinomas, seven (4.3%) serous carcinomas, four (2.5%)
clear cell carcinomas, four (2.5%) adenocarcinomas with squa-
mous differentiation and one (0.7%) mucinous carcinoma. Con-
cerning histological differentiation, 120 (74%) were found to be
grade 1, 37 (23%) grade 2 and 5 (3%) grade 3.Revised manuscript accepted for publication September 24, 2007
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Data analysis: Pathology analyzed surgical specimens with no
knowledge of MRI results. Both pathology and MRI classified
the findings according to the International Federation of Gyne-
cology and Obstetrics staging system for endometrial carcinoma.

MRI findings were compared with pathologic findings
(regarded as the gold standard) concerning myometrial, cervical
and lymph node invasion. Sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV), and diagnos-
tic accuracy of each of those parameters was calculated.

Results

After comparing MRI findings with pathologic find-
ings of the 162 cases, final results were achieved. Overall
staging concordance was 44% (71/162) with 50 cases of
understaging and 41 of overstaging. MRI staging of
myometrial disease (inner or outer half) accurately
assessed 62% of cases (100/162), overestimating 23%
(38/162) and underestimating 15% (24/162). From the
erroneously staged cases, 57% (35/61) were noted to
have leiomyomata or adenomyosis distorting uterine
zonal anatomy. MRI differentiation between superficial
disease (stages IA and IB) and deep myometrial invasion
(IC) agreed with pathological findings in 77% (125/162)
of cases, making the correct assessment in 72% of
patients with less than half of myometrial infiltration and
in 83% of patients with more than half of myometrial
infiltration. Regarding this differentiation, MRI showed a
sensitivity of 83%, a specificity of 72%, a PPV of 71%,
a NPV of 84% and a diagnostic accuracy of 77%. Finally,
we found a positive correlation between MRI findings
and pathologic findings in characterizing myometrial
invasion (p < 0.001).

Concerning cervical invasion (Stages IIA and IIB),
MRI presented 15 true-positive, 116 true-negative, ten
false-positive and 21 false-negative results. Analyzing
this parameter, we found a sensitivity of 42%, a speci-
ficity of 92%, a diagnostic accuracy of 81%, a PPV of
60% and a NPV of 85%. From the 21 false-negative MRI
results, 16 were histologically classified as IIA and only
five as IIB, one of which with MRI reference to profuse
cervical secretion.

In assessing lymph node invasion, MRI showed two
true-positive, 90 true-negative, one false-positive and ten
false-negative of the possible 103 comparable results as
in 59 cases there was no surgical specimen. All 12 cases
of histologic node invasion had a MRI staging with deep
myometrial invasion. Considering lymph node invasion,
MRI demonstrated a sensitivity of just 17%, a specificity
of 99%, a diagnostic accuracy of 89%, a PPV of 66% and
a NPV of 90%.

Overall, MRI sensitivity, specificity, diagnostic accu-
racy, PPV and NPV are depicted in Table 1.

Discussion

It is well known that treatment and prognosis of
endometrial carcinoma depends greatly on tumor
staging. Considering endometrial cancer treatment, pre-
operative knowledge of the depth of myometrial inva-

sion, the presence of cervical infiltration and lymph node
invasion or disseminated disease has potential advan-
tages as it should obligate to a pelvic and paraaortic lym-
phadenectomy, to a radical hysterectomy and eventually
to adjuvant treatment. Also, a less invasive surgical tech-
nique (i.e., laparoscopy, vaginal approach) represents an
option in early endometrial cancer. On the other hand,
the prognostic value of tumor size, myometrial infiltra-
tion (essentially of the external half), cervical infiltration
(cervical stroma) and lymph node metastasis has been
established. Better presurgical assessment may con-
tribute to the decreasing endometrial cancer morbidity
and mortality by allowing optimization of the primary
treatment. For planning treatment and drawing a prog-
nosis, a preoperative work-up with an accurate staging
seems fundamental.

In evaluating myometrial invasion, MRI has shown to
offer a considerable higher sensitivity and specificity than
transvaginal ultrasound or computed tomography, being
the only modality to accurately assess cervical involve-
ment. When multifactorial evaluation is required, MRI
seems the only modality to accurately estimate myome-
trial, cervical and lymph node invasion [6, 11, 12].
Further, the accuracy and the cost of MRI have proven to
be comparable to surgical staging with intraoperative
uterine gross evaluation, also decreasing the number of
unnecessary lymphadenectomies [7]. Without this last
procedure, a decrease in patient morbidity and mortality
should be expected as it is associated, for example, with
increased time under general anesthesia or increased
blood loss [5].

Our group evaluated the role of MRI in the preopera-
tive staging of endometrial carcinoma by analyzing the
results of the institution. Concerning the differentiation
between superficial disease (IA, IB) and deep myometrial
invasion (IC), our results (Table 1) show an accuracy
comparable to those reported in previous literature [9, 11,
13] with more than half of the erroneously staged cases
presenting myometrial pathology (i.e., leiomyomata, ade-
nomyosis) distorting uterine zonal anatomy and thus
complicating MRI classification. Myometrial compres-
sion by an endometrial lesion also biased accurate staging
because it produced a distortion of the zonal anatomy dif-
ficult to evaluate even with contrast. We also found a pos-
itive correlation between MRI and pathologic findings (p
< 0.001). It is also noteworthy that MRI results present a
higher negative than positive predictive value (84% vs
71%) as it contributes to fewer resurgeries.

Table 1. — Overall MRI results concerning deep myometrial,
cervical and lymph node invasion.

Myometrial Cervical Lymph node
(%) (%) (%)

Sensitivity 83 42 17
Specificity 72 92 99
Positive Predictive Value 71 60 66
Negative Predictive Value 84 85 90
Diagnostic Accuracy 77 81 89
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As for cervical invasion, our results are inferior than
those achieved by some centers [9, 14] being comparable
to other Portuguese series [16]. A 42% sensitivity, result-
ing from the 21 false-negative results, may be attributed
to the 16 histologically classified IIA cases as they are
impossible to categorize by MRI. This results from the
difficulty in differentiating cervical secretions from a
superficial lesion, because both have the same signal
intensity on T2 images. Contrast could have a role in this
chapter, producing mucosa enhancement, but this point
still has some pitfalls.  

Lymph node invasion analysis showed the poorer
results of our series as MRI only diagnosed two of 12
cases of ganglionar infiltration. This may be explained by
the presence of micrometastases, only histologically
detected, as MRI suspicion of lymph node invasion is
based on node enlargement (> 1 cm) or central necrosis
(more frequent with lymph nodes larger than 2 cm). Nev-
ertheless, it is important to take into account that all 12
cases with histological node invasion, including the ten
false-negative MRI cases, showed deep myometrial inva-
sion on MRI. Hence, all patients had indications for lym-
phadenectomy, which they did.

Conclusion

Our study confirmed the high accuracy of MRI imaging
in the locoregional staging of endometrial cancer. Despite
the fact that MRI lymph node evaluation has shown a low
sensitivity, all cases with histological ganglionar infiltra-
tion presented MRI deep myometrial invasion therefore
being submitted to an adequate procedure.

Even with the limitations of the technique, MRI has
proved to be a valuable contribution in the presurgical
assessment of endometrial cancer.
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