211

Diagnostic problems on frozen section examination
of myometrial invasion in patients with endometrial
carcinoma with special emphasis on the pitfalls of deep
adenomyosis with carcinomatous involvement
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Summary

Frozen-section and paraffin section diagnoses were compared in 55 patients with Stage I endometrial adenocarcinoma. In 44
patients (80%), a corresponding depth of myometrial invasion and in 54 (98%) patients the same tumor grade were found. Regard-
ing the depth of myometrial invasion and histologic grade, sensitivity, spesificity, positive and negative predictive values were 70%,
86%, 13%, 83% and 92%, 100%, 100%, 94%, respectively. Concerning myometrial invasion 9% false-positivity and 10% false-neg-
ativity rates were noted. The histopathologic characteristics of false-positive and false-negative patients are emphasized because car-
cinomatous involvement of deeply situated adenomyosis and advanced grade tumors are the main diagnostic pitfalls.

It is important for pathologists to be able to identify carcinomatous involvement of adenomyosis and adjacent foci of minimal
myometrial invasion during frozen-section examination which can prevent aggressive surgery.
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Introduction

Endometrial carcinoma is the most frequent malig-
nancy of the female genital tarct.

Its incidence is rising in most of Western Europe and
the USA [1-3]. Total abdominal hysterectomy and bilat-
eral salpingo-oophorectomy is the basic treatment of the
disease, but it is not considered adequate in all cases. A
number of prognostic parameters determine the need for
additional surgical intervention, namely, pelvic and/or
paraaortic lymph node dissection, or performence of
radical instead of simple abdominal hysterectomy for
both therapeutic and staging purposes. These parameters
are aggressive histologic types, grade 2 and 3 tumors,
deep myometrial invasion (>50%), cervical infiltration
and lymph node enlargement in the preoperative radio-
logical workup [4].

Although deep myometrial invasion is uncommon
when the tumor is well differentiated, some grade 1
tumors are associated with deep myometrial invasion [5].
Grade determined in the curettings is often inaccurate
compared to the final grading found in the surgical spec-
imen. Therefore, information concerning the depth of
myometrial invasion is important when making a surgical
decision concerning lymph node dissection [3].

In this study we evaluated the correlation between
depth of myometrial invasion and histologic grade deter-
mined by intraoperative frozen section (FS) and final his-
tology of the surgical specimen. The histopathologic
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characteristics of the false-positive and false-negative
cases are emphasized.

Patients and Methods

The study group consisted of 55 women with endometrial
carcinoma diagnosed by curettage. All were operated on at the
Zeynep Kamil Maternity and Children’s Hospital from Decem-
ber 1999 to May 2003. None had preoperative radiotherapy nor
hormonal therapy.

All patients underwent pelvic washing followed by total
abdominal hysterectomy and bilateral salpingo-oophorectomy.
After removal of the uterus, the specimen was opened along the
lateral margins from the external os to the origin of the fallop-
ian tubes. This method allows a careful inspection of the entire
uterine cavity including the endocervical canal. A vertical cut
through the tumor bulk and uterine wall is performed. One or
occasionally two FS is performed to include the tumor and
entire thickness of the myometrium. The depth of myometrial
invasion is measured from the endometrial-myometrial junction
to the deepest point of tumor penetration. The procedure takes
10-20 minutes.

The depth of myometrial invasion was assigned according to
the International Federation of Gynecologists and Obstetricians
(FIGO) staging; Stage la, tumor limited to endometrium; Stage
Ib, invasion to < 1/2 of the myometrium. The grade of the tumor
was assigned according to the FIGO grading. Tumors were con-
sidered grade 1 if there was less than a 5% solid nonsquamous
mass of epithelium, grade 2 if more than 5% but less than 50%
of the tumor was composed of a solid mass and grade 3 if more
than 50% of the tumor was composed of a solid nonsquamous
mass. Nuclear grading was based on the degree of nuclear
atypia: grade 1 was used if there was minimal nuclear enlarge-
ment and finely dispersed chromatin and grade 3 if most nuclei
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displayed signifigant pleomorphism, coarse chromatin clump-
ing and thick nuclear membranes with irregular contours; grade
2 nuclear atypia showed an intermediate degree of atypia. A
combined grading system along the guidelines of FIGO was
based on both architectural and nuclear abnormalities. Tumors
were graded according to architectural differrentiation, as
described above, but high-grade nuclear abnormalities
increased the grade by one for grade 1 and 2 tumors.
According to the results of the intraoperative FS evaluation,
lymph node dissection was performed in patients with deep
myometrial invasion or FIGO grade 2 or 3. Standard statistical
calculations were used to determine accuracy, sensitivity, speci-
ficity, positive and negative predictive values (PNV, NPV) and
false-positive and false-negative rates of the method.

Results

Charecteristics of cases are summarized in Table 1.
Comparison of FS and final histology with respect to
myometrial invasion is shown in Table 2. FS examination
correctly identified (accuracy rate) depth of myometrial
invasion in 80% (44/55) of cases. Intraoperative overesti-
mation (false-positive rate) of the depth of invasion was
made in 9% (5/55) of cases, while underestimation (false-
negative rate) occured in 10.9% (6/55). In five cases,
myometrial involvement were wrongly estimated as deep
invasion by FS examination. Final histologic examination
with many serial sections of myometrium revealed carci-
nomatous involvement of deeply situated adenomyosis,
in some with adjacent foci of minimal myometrial infil-
tration (Figure 1).

In six underestimated cases, myometrial involvement
was wrongly estimated as superficial invasion by the FS

Table 1. — Patient characteristics.
Myometrial invasion
< 50% 250% Noninvasive
n =27 (%) n =20, (%) n=9(%)

Age (years, mean £ SD) 659 £ 6.8 63.5+6.8 53.849.0

Histology of the tumor

Endometrioid 24 (88.8) 10 (50) (88.8)
Endometrioid+squamous

differentiation 2(74) 3 (15) (11.1)
Secretory 1(5)
Clear cell 1(3.7) 2 (10)
Papillary serous 2 (10)
Mucinous 1(5)
Undifferentiated 1(5)
Tumor grade
1 16 (59.2) 8 (40) (88.8)
2 9 (33.3) 3(15) (11.1)
3 2(74) 9 (45)

Table 2. — Myometrial Invasion: FS versus histological results
(n = 55).

ES evaluation

Histopathological myometrial invasion <12 > 1/2 Noninvasive
<172 22 5

> 1/2 6 13

Noninvasive 9

a Sensitivity: 70%:; specificity: 86%: PPV: 73%: NPV: 83%; accuracy: 80%:
false-negative rate: 10%: false-positive rate: 9%.

Figure 1. — Carcinomatous involvement of deeply situated ade-
nomyosis (arrowhead), in some with adjacent foci of minimal
myometrial infiltration (arrow).

examination but final histologic examination showed
deep myometrial invasion; four of which were advanced
grade tumors and one was undifferentiated carcinoma.
The other two were well-differentiated endometrioid car-
cinomas. Sensitivity, specificity, PPV and NPV regarding
the myometrial invasion were 70%, 86%, 73% and 83%,
respectively. Tables 3 and 4 summarize clinical charac-
teristics of the patients in whom depth of myometrial
invasion was overestimated and underestimated at intra-
operative examinations, respectively.

Table 3.— Characteristics of patients with overestimated
myometrial invasion at FS examination (n = 5).

Age (years, median/range)
Tumor histological type
Endometrioid 5
Endometrioid+Squamoid differentiation
Endometrioid+Clear cell component
Undifferentiated
Tumor grade
Gl 5
G2
G3
Deep adenomyosis with carcinomatous involvement 4
Deep adenomyosis with carcinomatous involvement

58 (47-62)

and adjacent minimal foci of myoinvasion 1
Table 4. — Characteristics of patients with underestimated
myometrial invasion at FS examination (n = 6).

Age (years, median/range) 49 (42-72)
Tumor histological type

Endometrioid 2

Endometrioid+Squamoid differentiation 1

Endometrioid+Clear cell component 1

Undifferentiated 1
Tumor grade

Gl 2

G2

G3 4
Deep adenomyosis with carcinomatous involvement

and adjacent minimal foci of myoinvasion 1
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FS correctly identified (accuracy rate) FIGO grade of
tumors in 98% (54/55) of the cases. Intraoperative over-
estimation of FIGO grade was not observed in any case,
while underestimation (false-negative rate) occurred in
3% (1/55); a case with FIGO grade 3 (histologic grade 3
and nuclear grade 3) stated as FIGO grade 2 (histologic
grade 2, nuclear grade 2). Sensitivity, spesificity, PPV
and NPV concerning the grade are 92%, 100%, 100%
and 94% respectively.

Discussion

The correlation between the potential risk of lymph
node metastases and myometrial invasion is well estab-
lished [3]. Therefore, intraoperative information concern-
ing the depth of myometrial invasion and histologic grade
might be helpful in the decision of whether or not lymph
node dissection should be performed [3]. This is of par-
ticular importance in patients with operative risks [3].
Depth of myometrial invasion is difficult to predict pre-
operatively. Pelvic ultrasound, computed tomography and
magnetic resonance imaging have been used to estimate
depth of myometrial invasion with varying success [6-
10]. Besides being expensive and inconvenient for the
patient, these imaging studies appear to lack the accuracy
needed to be clinically useful [6].

Tumor grade has been the most common measurable
preoperative factor used to guide surgical aggresiveness
in staging patients with endometrial cancer. Unfortu-
nately, tumor grade on the preoperative endometrial
biopsy and the final hysterectomy specimen do not
always agree [6, 11, 12]. Office biopsy and dilatation and
curettage under-grade lesions in 26% and 10% of
patients, respectively [13]. On the other hand intraopera-
tive FS evaluation by the pathologist has accurately pre-
dicted myometrial invasion and histologic grade in 87-
94% and 85.1-91.0% of cases, respectively [14-19].

In this study we evaluated myometrial invasion depth
and histologic grade by intraoperative FS examination.
Regarding the depth of myometrial invasion and histo-
logic grade, a correlation was found in 81% and 98% of
cases, respectively. When deep adenomyosis with carci-
nomatous involvement was present with or without adja-
cent foci of minimal myoinvasion, intraoperative evalua-
tion by FS was overestimated. These were patients with
well-differentiated endometrioid carcinomas. Our results
are different from other publications with lower rates of
accuracy due to a relatively high percentage of overesti-
mated cases. This is probably due to the high frequency
of cases with adenomyosis involved by carcinoma in our
series. Atad et al. [3] also considered adenomyosis as a
cause of underestimation. In conclusion, during FS eval-
uation in grade 1 cases, caution regarding the diagnosis
of deep myometrial invasion should be taken. The possi-
bility of adenomyosis with carcinomatous involvement
should be kept in mind and excluded by investigating the
residual benign endometrial glands and stroma at the
margins of carcinomatous foci. By obtaining three to four
serial frozen sections overestimation can be avoided and

it would take an additional couple of minutes at most.

Recent publications report that adenocarcinomas
involving adenomyosis, even with adjacent foci of
minimal myoinvasion, were charecterized by low histo-
logic grade and excellent porgnosis [20-28]. It is impor-
tant therefore for pathologists to be able to identify car-
cinoma involving adenomyosis and adjacent foci of
minimal myometrial invasion. Involvement of adeno-
myosis and minimal invasion from this area should be
separately commented on in the FS results and final
pathology report in such cases. This distinction is impor-
tant from the standpoint of staging, treatment and prog-
nosis.

The role of CD-10 staining in distinguishing invasive
endometrial adenocarcinoma from adenocarcinoma
involving adenomyosis has been analysed in some diffi-
cult cases [29, 30]. It is obvious that differentiation in this
situation of FS examination will be more difficult.

Analysis of the characteristics of underestimated
patients showed that they had tumors of advanced grade.
We should be cautious about the diagnosis of no or super-
ficial myometrial invasion in patients with high grade
tumors. By taking thinner sections at macroscopic exam-
ination and with serial frozen sections myometrial inva-
sion can be accurately determined. Figge ef al. [31] tried
to estimate the depth of myometrial invasion by gross
examination of the sectioned uterus at the time of surgi-
cal removal. In many publications intraoperative gross
examination of myometrial invasion appears to be a fast,
accurate and easily available method for identifiying
patients at marked risk for extrauterine metasteses [6, 11-
13, 32-34]. However, the obvious true advantage of FS
over gross examination is its accuracy in determining
tumor grade.

According to our results, gross examination to predict
myometrial invasion would be even more difficult espe-
cially in cases with deep adenomyosis involved by car-
cinoma with or without adjacent foci of minimal
microinvasion.
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