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Abstract
Objectives: The aim of the study was to evaluate the value of intraoperative assessment of depth of myometrial
invasion in patients with FIGO stage I of the endometrial carcinoma.
Material and methods: A total number of 112 patients with FIGO stage I of the endometrial carcinoma under-
going surgery were enrolled in the study. All patients had undergone intraoperative assessment of the depth of
myometrial invasion performed by a surgeon. The depth was determined as more or less than 50% of myometrial
thickness according to FIGO classification. Gross visual estimation of the depth of myometrial invasion at the time
of the operation was compared with the final histopathological report. Sensitivity, specificity and positive and neg-
ative predictive values of the method were determined by means of statistical analyses.
Results: The depth of the myometrial invasion was accurately determined by the surgeon in 82.1% of cases.
Sensitivity and specificity were 68% and 82.1%, respectively. The accurate prediction rate of the myometrial inva-
sion in the group of patients with well differentiated (G1) endometrial carcinoma was higher (88,4%) than in group
with moderately and low differentiated tumour (78,3%).
Conclusions: The accuracy of macroscopic evaluation of myometrial invasion is high and reaches up to 82,1%. The
accurate determination rate increases if the differentiation of tumour is higher.
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Introduction

Currently endometrial carcinoma is the most common
female genital tumour [1-4]. Treatment of choice in stage I
endometrial carcinoma involves simple hysterectomy with
bilateral adnexectomy [5-8]. 

In certain clinical conditions surgical treatment also
involves pelvic and paraaortic lymphadenectomy. There is a
widespread opinion that pelvic lymphadenectomy should be
performed in cases of moderately and poorly differentiated
tumours (G2, G3) that infiltrate more than half of myometri-
al thickness (FIGO IC) and certain histological types (e.g.
squamous adenocarcinoma, clear cell carcinoma) [1, 5, 6, 8-
11].

Ultrasound evaluation of the depth of tumour invasion
features high sensitivity but low specificity [12-14]. Other cur-
rently used imaging methods (CT, MRI) provide very detailed
assessment of local progression of endometrial carcinoma;
however, they are applied rarely in clinical practice. Depth of
myometrial invasion by endometrial carcinoma is usually
determined by macroscopic visual assessment. Literature data
concerning predictive value of this method are inconsistent
and require verification [8, 15-18].

Objective 
The aim of the study was to determine diagnostic value of

intraoperative assessment of the depth of myometrial invasion
in endometrial carcinoma on the basis of the authors’ own
material.

Material and methods
The prospective study involved 112 patients in stage I

endometrial carcinoma, who were admitted to the Depart-
ment of Obstetrics and Gynaecology, Provincial Specialised
Hospital in Rzeszów in years 1998-2001. Mean age of the
patients was 63.1 years (range 38-85 years). The majority of
the toumors were adenocarcinoma (72.3%). 

The detailed list of histological types of endometrial car-
cinoma in the study group shows Table I.

Moderately differentiated carcinomas (G2) were the most
common (50 patients), while poorly differentiated carcinomas
(G3) comprised the smallest group (19 patients). Exact per-
centages of particular differentiation grades in the material
examined are presented in Table II.
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Streszczenie
Cel: W pracy podj´to prób´ okreÊlenia wartoÊci Êródoperacyjnej makroskopowej oceny g∏´bokoÊci nacieku nowo-
tworowego mi´Ênia macicy w raku endometrium. 
Materia∏ i metody: Prospektywnym badaniem obj´to 112 pacjentek leczonych operacyjnie z powodu raka
endometrium FIGO I. U ka˝dej z nich przeprowadzono Êródoperacyjnà makroskopowà ocen´ g∏´bokoÊci nacieku
nowotworowego, który odpowiednio do klasyfikacji FIGO okreÊlano jako mniejszy lub wi´kszy ni˝ po∏owa gruboÊci
warstwy mi´Êniowej Êciany macicy. Ocen´ makroskopowà porównano z wynikiem badania histopatologicznego
preparatu pooperacyjnego. Obliczono czu∏oÊç, specyficznoÊç i wartoÊci predykcyjne metody. 
Wyniki: G∏´bokoÊç nacieku mi´Ênia macicy zosta∏a prawid∏owo makroskopowo oceniona w 82,1% przypadków.
Czu∏oÊç i specyficznoÊç metody wynios∏y odpowiednio 68% i 83,78%. 
Odsetek prawid∏owych rozpoznaƒ u pacjentek z dobrze zró˝nicowanym (G1) rakiem endometrium – 88,4% – by∏
wy˝szy ni˝ u kobiet ze Êrednio i nisko zró˝nicowanymi (G2 i G3) nowotworami - 78,3%.
Wnioski: TrafnoÊç diagnostyczna makroskopowej oceny g∏´bokoÊci nacieku mi´Êniówki macicy w raku endome-
trium jest wysoka i wynosi 82,1%. 
Dok∏adnoÊç makroskopowej oceny infiltracji mi´Ênia macicy roÊnie wraz ze wzrostem zró˝nicowania nowotworu.

S∏owa kluczowe: rak endometrium / naciek mi´Êniówki /

Table I. Distribution of histological types of endometrial 
carcinoma in the study group.

Table II. Histological differentiation of endometrial carcinoma 
in the study group.



Basic type of surgery in the endometrial carcinoma
patients examined was simple hysterectomy with bilateral
adnexectomy. At the patient’s request, in two cases laparo-
scopically assisted vaginal hysterectomy was performed.
According to current guidelines, in some patients additionally
pelvic lymphadenectomy was performed. All the procedures
performed are presented in Table III.

In each case the removed uterus was open, and visual esti-
mate of depth of myometrial invasion was recorded by the
surgeon. According to FIGO classification the infiltration was
determined as less (Figure 1) or more than 50% of myometri-
al thickness (Figure 2). 

Macroscopic assessment was compared with the final
histopathologic report. Histopathological specimens were
routinely stained with haematoxylin and eosin (Figures 3 & 4).
Additionally Masson trichrome staining for collagen fibres
was performed (Figures 5 & 6). 

The latter staining method is not routinely used is
histopathological determination of endometrial carcinoma. It
was applied under the study protocol for the sake of better
visualisation of the contrast between myometrium and carci-
noma infiltration within the specimen. The blue colour of the
myometrium results from fibrous stromal tissue, while carci-
noma infiltration in the specimen is apparently pink, which
colour is related to pink discoloration of carcinoma cellular
cytoplasm. Contrary to regular myometrium, the tumour tis-
sue contains small amount of fibrous stroma. 

Sensitivity, specificity, positive and negative predictive val-
ues of the method were calculated assuming cut-off value of
infiltration more than half of myometrial thickness. More-
over, correctness of diagnosis in relation to the degree of
tumour differentiation was assessed.

Results
The depth of myometrial infiltration was accurately deter-

mined by macroscopic assessment in 92 (82.1%) patients. In 16
cases local progression of the tumour was underestimated,
while in four patients diagnosis was false positive (Table IV).

Sensitivity and specificity of the method were 68% and
83.78%, respectively. Values of other selection criteria of diag-
nostic tests are presented in Table V.

Percentage of correct diagnosis in patients with well-dif-
ferentiated endometrial carcinoma (88.4%) was higher than in
patients with moderately and poorly differentiated tumours
(78.3%) (Tables IV & VII).

Due to the small size of particular subgroups, values of
selection criteria for diagnostic test were not calculated.

Discussion 
Since 1988, the spread of endometrial carcinoma has been

assessed according to surgical and pathological staging system
FIGO [19]. One of major element of the system is determina-
tion of the depth of tumour infiltration of the myometrium.
The parameter, together with histological type and differenti-
ation, is one of the most important risk factors for lymph
node metastases. Probability of lymph node involvement is
significantly higher, when myometrial infiltration exceeds 50%
of its thickness (FIGO IC) [15, 17, 20, 21]. 
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Table III. Types of surgery performed in the study group.

Figure 1. Longitudinal section of uterus in stage FIGO IB endometrial
carcinoma. 

Figure 2. Longitudinal section of uterus in stage FIGO IC endometrial
carcinoma. 
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Figure 3. Histopathological specimen of H&E stained in stage FIGO IB
endometrial carcinoma. Tumour infiltration involves 1/3 (upper) of
myometrium. 

Figure 4. Histopathological specimen of H&E stained in stage FIGO IC
endometrial carcinoma. Tumour infiltration involves 3/4 (upper) of
myometrium. 

Figure 5. Histopathological specimen of FIGO IB endometrial 
carcinoma stained for collagen fibres (Masson trichrome staining).
Tumour infiltration involves 1/3 (upper) of myometrium. 

Figure 4. Histopathological specimen of FIGO IC endometrial 
carcinoma stained for collagen fibres (Masson trichrome staining).
Tumour infiltration involves 3/4 (upper) of myometrium. 



In the case of well differentiated (G1) adenocarcinoma the
parameter is the only criterion indicating the need for lym-
phadenectomy [22]. 

According to current standard of care [8, 17, 23], an
attempt of assessment of local progressions of endometrial
carcinoma should be made as early as during preoperative
diagnostics. The simplest method of determination of the
depth of tumour infiltration is transvaginal ultrasound. Sensi-
tivity of this method is relatively high, varying from 86% to
100%; however, it features relatively low specificity of 65-73%
[12-14]. Up to 16% of the results are overestimated, according
to Randelzhofer. Predictive value of transvaginal ultrasound
in determination of the depth of myometrial infiltration is 80-
87% [24].

Other method of determination of the depth of myome-
trial infiltration in endometrial carcinoma is computed
tomography (CT); the method features higher specificity (82-
93%) but lower sensitivity (77-88%), as compared with ultra-
sound [25].

Magnetic resonance imaging (MRI) is not considered a
routine preoperational examination of endometrial carcino-
ma patients [23]; however, it features numerous advantages
(e.g. lack of radiation exposure, good contrast of soft tissues),
which result in its increasing importance in determination of
staging of female genital tumours [26]. MRI is also used in
planning of primary radiotherapy [23]. However, results of
assessment of myometrial infiltration by MRI vary signifi-
cantly. According to various authors, sensitivity of the method
is 40-100%, and specificity varies from 50-95% [12, 13, 16, 26-
29]. Diagnostic accuracy of MRI in the assessment of staging
of endometrial carcinoma is the highest among all the imag-
ing methods [30]. 

Sensitivity of macroscopic assessment of the depth of
myometrial infiltration varies from 53 to 83.7%, while speci-
ficity of the method is 90.6-96% [15, 31-33]. 

Results obtained from the authors’ own studies are similar
to those quoted in the literature. Percentage of correct diag-
nosis was higher in patients with well-differentiated endome-
trial carcinoma (88.4%) than in ones with moderately and
poorly differentiated tumours (78.3%). The results conform to
findings by other authors [34]. According to Fanning et al.,
accuracy of macroscopic assessment of the depth of myome-
trial infiltration is significantly higher when associated with
intraoperative histopathological examination. Sensitivity and
specificity of the method are 87% and 99%, respectively [35].

Conclusion
1. Predictive value of macroscopic assessment of the depth of

myometrial infiltration by endometrial carcinoma is high
and amounts to 82.1%.

2. Accuracy of macroscopic assessment of the depth of
myometrial infiltration is more reliable as the differentia-
tion of tumour increases.
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