Fig. 5. Atypical endometrial hyperplasia samples. Cell clumps
with irregular protrusions. The margins of the cell clumps are
composed of irregular lines. However, isolated cells are hardly
observed. In these cell clumps, cells and cellular arrangement
show an irregular pattern.a x200.b X400.

assessmentafter 2 or 3 months was required for ATEC-US, where-
as histological estimation was necessary in cases of ATEC-A.
When the cytological result is other than ‘negative for malignan-
cy’ or ATEC-US, endometrial biopsy or curettage is required to
confirm the endometrial diagnosis.

All the endometrial cytologies were performed for clinical us-
age or as cancer diagnostic tests. Because transvaginal ultraso-
nography is usually performed with endometrial cytology in Ja-
pan, data on the endometrial appearance were also registered as
either normal, irregularly shaped or thickened. Endometrial bi-
opsy is sometimes performed together with endometrial cytology
because of an irregularly shaped endometrium recognized with
transvaginal ultrasonography, or because of abnormal uterine
bleeding. Histological examination was considered to be neces-
sary when the cytological report was ‘endometrial hyperplasia’,
‘atypical endometrial hyperplasia’, ‘malignant tumor’ or ATEC-
A. When there was a history of abnormal uterine bleeding and/or
irregularly shaped endometrial mucosa was recognized on ultra-
sound examinatjon, a histological examination was also per-
formed. For these reasons, in this study, the gold standard for
endometrial cytological results was the histological diagnosis,
which was performed simultaneously or within 3 months of en-
dometrial cytology; however, when the cytological result was
‘negative for malignancy’ and there was no subsequent histologi-
cal examination, the case was considered a true negative when the
endometrium was assessed as normal on transvaginal ultraso-
nography and there was no abnormal uterine bleeding. In order
to calculate the diagnostic accuracy, histological lesions compris-
ing atypical endometrial hyperplasia, endometrial adenocarcino-
ma in situ (EIC) and atypical polypoid adenomyoma (APA) were
considered in the same group with endometrial adenocarcinomas
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Fig. 6. Malignant tumor samples. Cell clumps with irregular pro-
trusions (a) and papillotubular patterns (b) obtained from endo-
metrium diagnosed as endometrioid adenocarcinoma, grade 1. In
papillotubular clumps, unlike with dilated or branched patterns,
cohesion of the endometrial stromal cells was not observed in the
margins. In cell clumps with irregular protrusions, isolated ma-
lignant cells were observed accompanied with a necrotic back-
ground.a X200. b x400.

Table 2. Cell samplers used

Cell samplers Total

Uterobrush or Honest Uterine Brush N 3,742
Endocyte 2,074
Endosearch 2,718
Soft Cyto 429
Tube 1,189
Cotton swab 10
Total 10,152

for the purposes of this study. So, all the cases with a cytological
result of ‘atypical endometrial hyperplasia’, ‘malignant tumor’ or
ATEC-A, and with histological lesions in the spectrum incorpo-
rating atypical endometrial hyperplasia, EIC, APA and malignant
tumors were considered true positive. All cases with a cytological
report of ‘negative for malignancy’ and normal ultrasound find-
ings of the endometrium without bleeding, with or without his-
tological lesions in the spectrum ranging from benign endome-
trium to complex endometrial hyperplasia, or with a cytological
report of ‘endometrial hyperplasia’ and with histological lesions
in the same spectrum, were considered true negatives. Conse-
quently, all the cases with cytological results of ‘atypical endome-
trial hyperplasia’, ‘malignant tumor’ or ATEC-A, and with histo-
logical diagnosis in the range from benign endometrium to com-
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Fig. 7. Uterine endometrial cell samplers.
a Uterobrush (Cooper Surgical, Trumbull,
Conn., USA; ASKA Pharmaceutical Co.
Ltd., Tokyo, Japan). b Honest Uterine
Brush N (Honest Medical Co. Ltd., Tokyo,
Japan). ¢ Endocyte (Laboratoire CCD, Par-
is, France). d Endosearch (Matsunami
Glass Ind. Ltd., Osaka, Japan). e Soft Cyto
(Soft Medical Co. Ltd., Tokyo, Japan).
f Tube (Matsuda Ika Co. Ltd., Tokyo, Ja-
pan). g Cotton swab (JCB Industry Ltd.,
Tokyo, Japan).

plex hyperplasia were considered false positive. All cases with
cytological results of ‘negative for malignancy’ or ‘endometrial
hyperplasia’ and with histological diagnosis in the spectrum in-
corporating atypical endometrial hyperplasia, EIC, APA and ma-
lignant tumors were considered false negative.

In this study, six types of cell samplers (fig. 7) were used for
endometrial cytology (table 2), all of which are commonly used in
Japan. All specimens were prepared with a conventional method
and no liquid-based cytology preparation method was used.

Results

Five hundred and fifty-seven cases (5.5%) were judged
as ‘unsatisfactory specimen’ (table 3). The most frequent
reason for this was ‘scant cellularity’ (61.8%), followed by
‘lack or insufficient clinical information’ (27.1%). Al-
though subsequent histological evaluation should have
been performed, 1,083 cases (10.7%) were lacking histol-
ogy and were excluded. Cases evaluated as ATEC-US are
not immediately sent for histological evaluation and so
these 76 cases (0.7%) were also excluded, after which
8,436 cases were made available for this study. The cyto-
logical results and the corresponding pathological diag-
noses are shown in tables 4-6. This study included 465
cases with normal endometrium, 70 with benign reactive
changes, 45 with endometrial polyp, 20 with simple en-
dometrial hyperplasia, 30 with complex endometrial hy-
perplasia, 44 with atypical endometrial hyperplasia, 11
with APA and 360 with a malignant tumor. In addition,
7,391 cases did not undergo histological examination and

New Terminology for Intrauterine
Endometrial Samples

Table 3. Unsatisfactory specimens

Reasons for unsatisfactory specimens n (%)
Specimen rejected, not processed

Not labeled -

Slide broken -
Specimen processed and examined, but unsatisfactory for
evaluation of cellular abnormality

Poor fixation -

Poor preservation -

Dry specimen 6(1.1)

Obscured by inflammation 4(0.7)

Obscured by blood 8(1.4)

Distortion of cells or cell clumps at the time of cell

preparation 1(0.2)

Lack or insufficient clinical information 151 (27.1)

Scant cellularity 344 (61.8)
Estimated as unsatisfactory for any two reasons 39(7.0)
Estimated as unsatisfactory for any three reasons 3(0.5)
Estimated as unsatisfactory for any four reasons 1(0.2)
Total 557 (100)

were considered benign endometrium because of the
clinical features mentioned previously. The overall per-
formance of endometrial cytology in Japan is shown in
table 7. For detecting atypical endometrial hyperplasia or
malignant tumors, since ATEC-A was considered cyto-
logically positive, the overall sensitivity and specificity
were 79.0 and 99.7%, respectively. The overall sensitivity
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Table 4. Comparisons of histological diagnosis and cytological results (n = 8,436)

Histological diagnosis ,C}’yftplyogica] result, n (%)
: negative for ATEC-A complex atypical endome-  malignant
malignancy hyperplasia trial hyperplasia tumor
Normal endometrium 433 (5.4) 6(17.1) 15(19.5) 2(7.7) 9(3.1)
Benign reactive changes

Due to hormonal dysfunctions 33(0.4) 1(2.9) 6(7.8) - -

Due to jatrogenic effects 1(0.01) - - - -

Due to inflammatory effects 9{0.1) - - - -
Unclassified 13(0.2) 1(2.9) 4(52) - 2(0.7)
Endometrial polyp 44 (0.6) - 1(1.3) - -
Simple endometrial hyperplasia 13(0.2) 1(2.9) 6(7.89 - -
Complex endometrial hyperplasia 15(0.2) 2(5.7) 12 (15.6) - 1(0.3)
Atypical endometrial hyperplasia 17 (0.2) 2(5.7) 14(18.2) 8 (30.8) 3(1)
APA 4(0.1) 1(2.9) 5(6.5) - 1(0.3)
Malignant tumors 33(0.4) 21 (60) 14 (18.2) 16 (61.5) 276 (94.5)
Histological test not done 7,391 (92.3) - - - ~

Total 8,006 35 77 26 292

Normal endometrium = proliferative, secretory, menstrual and atrophic endometrium.

Table 5. Comparisons of histological diagnosis and cytological results (atypical endometrial hyperplasia; n = 26)

Histological diagnosis Cytological result, n (%)
NOS atypical endometrial EIC APA
hyperplasia
Normal endometrium - 2 (8.3) - -~

Benign reactive changes

Due to hormonal dysfunctions - - - -

Due to iatrogenic effects - - - -

Due to inflammatory effects - - - -
Unclassified - - - -
Endometrial polyp - - - -
Simple endometrial hyperplasia - - - -
Complex endometrial hyperplasia - -
Atypical endometrial hyperplasia - 8(33.3) - _

APA - - - -
Malignant tumors 2 (100) 14 (58.3) - -
Histological test not done - - - -
Total 2 24 - -

Normal endometrium = proliferative, secretory, menstrual and atrophic endometrium. NOS = Cytological result was ‘atypical en-
dometrial hyperplasia’, but could not be further subdivided.
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and specificity of the cytological examination versus one
condition of the spectrum of complex hyperplasia, ATEC-
A, atypical endometrial hyperplasia and malignant tu-
mors, were 84.5 and 99.3%, respectively. The positive pre-
dictive value (PPV) and negative predictive value (NPV)
of endometrial cytology are also shown in table 7. When
the reports of ‘malignant tumor’, ‘atypical endometrial
hyperplasia’ and ‘ATEC-A’ interpretations were consid-
ered cytologically positive, the PPV and NPV were 92.9
and 98.9%, respectively. When ‘malignant tumor’, ‘atypi-
cal endometrial hyperplasia’, ATEC-A and ‘complex hy-
perplasia’ interpretations were considered cytologically
positive, the PPV and NPV were 87.4 and 99.1%, respec-
tively.

Table 6. Comparisons of histological diagnosis and cytological
results (ATEC-US)

Histological diagnosis ATEC-US, n (%)
Normal endometrium 14 (18.4)
Benign reactive changes

Due to hormonal dysfunctions -

Due to iatrogenic effects 3(3.9)

Due to inflammatory effects 1(81.3)
Unclassified -
Endometrial polyp 2(2.6)
Simple endometrial hyperplasia 1(1.3)
Complex endometrial hyperplasia 2(2.6)
Atypical endometrial hyperplasia 6(7.9)
Malignant tumors 15(19.7)
Histological test not done 32 (42.1)
Total 76

Normal endometrium = proliferative, secretory, menstrual
and atrophic endometrium.

Table 7. Performance characteristics of endometrial cytology, n (%)

Discussion

In this study we devised a new and original reporting
format for endometrial cytology which enables the calcu-
lation of the specificity and sensitivity of a study group.
This format is an experimental one and only for study
group usage. The reporting scheme is not authorized by
the government nor any society. However, because nu-
merous meetings aimed at the improvement of endome-
trial cytology have been held without producing a con-
sensus document, it is our opinion that the reporting for-
mat used in this study group seems to be a useful tool.

The most common reason for unsatisfactory speci-
mens proved to be scant cellularity and a lack of or insuf-
ficient clinical information. The features of uterine endo-
metrial glands and stromal cells usually change mark-
edly according to the menstrual period. Several drugs,
including estrogen, progesterone, gonadotropin-releas-
ing hormone antagonists and tamoxifen, are well recog-
nized as being related to endometrial gland and stromal
cellular changes. For these reasons, in uterine endome-
trial cytology, clinical information plays a more impor-
tant role than it does in uterine cervical cytology. In this
study group, common criteria for specimen adequacy
were not set and were decided by individual hospitals and
facilities. In a previous paper, we proposed criteria for
specimen adequacy [1, 2]; however, at present, though
each hospital and facility has made an effort to improve
the diagnostic accuracy of endometrial cytology with
several preparation devices, no consensus on universal
criteria for specimen adequacy has been established,
meaning the problem of criteria for specimen adequacy
therefore remains. In the future, when acceptable criteria
for assessing endometrial cytology are established, it will
be necessary to decide on rigid criteria for specimen’ad-
equacy.

Sensitivity Specificity PPV NPV
Endometrial cytology® 328/415(79.0) 7,996/8,021 (99.7) 328/353 (92.9) 7,996/8,083 (98.9)
Endometrial cytology® 376/445 (84.5) 7,93717,991 (99.3) 376/430 (87.4) 7,937/8,006 (99.1)

2 ‘Malignant tumor’, ‘atypical endometrial hyperplasia’ and ‘ATEC-A’ interpretations were considered positive as evidence of ma-

lignancy.

b ‘Malignant tumor’, ‘atypical endometrial hyperplasia’,‘ATEC-A’ and ‘complex hyperplasia’ interpretations were considered posi-

tive as evidence of neoplastic disease.
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For evaluating sensitivity and specificity, the cytolog-
ical diagnosis was usually compared with the histological
diagnosis as a gold standard. In this study, when the cy-
tological finding was ‘negative for malignancy’ and there
was no histological examination, cases in which the en-
dometrium was assessed as normal on transvaginal ul-
trasonography and did not show any abnormal uterine
bleeding were also defined as true negatives. In Japan,
endometrial cytology is routinely performed as an endo-
metrial cancer screening test accompanied with endocer-
vical cytology. As a result, a large number of endometrial
cytology tests in our study were included in the ‘negative
for malignancy’ group, with normal transvaginal ultra-
sonography findings and without endometrial histologi-
cal assessments. Large prospective studies have shown
that an endometrial thickness <4 mm on transvaginal
ultrasound in postmenopausal women with bleeding has
a risk of malignancy of 1 in 917 [3]. For women of child-
bearing age, there are no definite criteria regarding endo-
metrial thickness for detecting abnormality. Whether or
not our definition is appropriate for these women is open
to discussion.

As for uterine cervical cytology, Pitman et al. [4] re-
ported that reducing or eliminating the diagnosis of atyp-
ical squamous cells of undetermined significance ap-
pears to decrease the sensitivity of the Pap smear signifi-
cantly and to be no better than chance at predicting a
diagnosis of squamous intraepithelial lesion on biopsy,
including high-grade squamous intraepithelial lesion.
Because it is speculated that the problem for cytological
diagnosis also exists in endometrial cytology, the ATEC
category, which does not represent a single biologic entity,
has recently been adopted as a descriptive reporting for-
mat for endometrial cytology. This terminology is paral-
lel to ‘atypical squamous cells’ (ASC) or ‘atypical glandu-
lar cells’ (AGC) in the Bethesda System, 2001 [5]. In the
Bethesda System, the usage of the term ‘atypical cells’ is
limited to those cases in which the cytologic findings are
of undetermined significance. ‘Atypia’ is not permitted as
a diagnosis for otherwise defined inflammatory, preneo-
plastic or neoplastic cellular changes in the Bethesda Sys-
tem. In the endometrium, inflammatory change, iatro-
genic effects or the dysfunctional effects of hormones
may cause some kind of cellular changes which makes it
difficult to distinguish neoplastic change from nonneo-
plastic change. For this reason, ATEC is allowed when the
significance of the cytological picture is not determined
for some reason, possibly due to inflammatory changes,
metaplastic changes, iatrogenic effects or any other
changes with some cytomorphological impact. ATEC in-
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cludes two categories, namely, ATEC-US and ATEC-A.
While rigid triage methods for ASC or AGC exist, there
is no evidence of triage methods for ATEC. As for ATEC-
A, endometrial biopsy or curettage is considered to be
necessary because with this cytological result an atypical
endometrial hyperplasia or adenocarcinoma cannot be
excluded. Because the clinical importance of ATEC-US is
unclear, we cannot propose an appropriate triage meth-
od. At present, repeated endometrial cytology after 2 or
3 months or endometrial biopsy is recommended.

In this study, all cases of ATEC-A were assessed histo-
logically, and 24 of these (68.6%) were diagnosed as atyp-
ical endometrial hyperplasia, APA or malignant tumor
following simultaneous or subsequent histological tests.
In contrast, in 32 (42.1%) of the ATEC-US cases, histo-
logical evaluations were not done. As for the remaining
44 cases, the histological diagnosis varied from benign to
malignant (table 6). Thus far, ATEC-US does not play an
important role in cytological diagnosis. Hereafter, evi-
dence for ATEC should be established and the necessity
for ATEC-US and ATEC-A discussed.

To date, there has been no clinical data from a study
group concerning the sensitivity or specificity of endo-
metrial cytology. Such data have only previously been
reported by a single facility. Tsuda et al. [6] compared
transvaginal ultrasonography (TVS) and endometrial cy-
ology for endometrial cancer by screening 600 post-
menopausal women. Their reported sensitivity and spec-
ificity were 78.9 and 95.4%, respectively. Because the sen-
sitivity and specificity of TVS were 974 and 75.7%,
respectively, they concluded that TVS was more useful in
identifying patients who required further diagnostic in-
vestigation, including endometrial histology. Buccoliero
etal. [7] studied 917 patients who were scheduled for hys-
terectomy with the liquid-based cytology method. All the
women proceeded sequentially through hysteroscopy,
endometrial cytology and endometrial biopsy. According
to their study, cytology provided more sufficient infor-
mation than biopsy; sensitivity and specificity were 96
and 98%, respectively, PPV was 86% and NPV was 99%.
In addition, several studies have mentioned the sensitiv-
ity and specificity of endometrial cytology [7-9]. In these
studies, cytologically ‘positive’ was also determined for
the first time. Comparing these data, the specificity of
our data seems to be sufficient, while sensitivity is insuf-
ficient for clinical usage. There is no consensus on the
criteria for endometrial cytological evaluation. In partic-
ular, benign reactive changes, such as endometrial gland
and stromal breakdown, and endometrial hyperplasia are
thought to be difficult for cytological assessment; there-
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fore, some cases tend to be overestimated. This seems to

be a most important reason for the low sensitivity and

high specificity in this study. The importance of recog-

nizing the architecture of the cell cluster as well as cellu-
lar features of endometrial cytology has been emphasized
[10-13]. When using cytoarchitectural criteria practical-
ly, sufficient diagnostic accuracy has been achieved [1, 14,
15]. In the future, further attempts must be made to im-
prove sensitivity without decreasing specificity.

o
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Risk Factor for Lymphemema of Extremities after Surgery
for Gynecological Carcinoma and Effectiveness of Primary
Intrapelvic Lymphaticovenular Anastomosis

Hiroshi SASAKI, M.D.%, Toru SASAKI, M.D.*, Harue TADA, M.D.**,
Yasushi IIDA, M.D.* and Meisei TAKEISHI, M.D.****

*Department of Obstetrics and Gynecology, The Jikei University, Kashiwa Hospital
**Department of Obstetrics and Gynecology, Tokyo Medical University
“*Department of Clinical Design and Management, Translational Research Center,
Kyoto University Hospital
“***Department of Plastic Surgery, The Jikei University, Kashiwa Hospital

Lymphedema of the lower extremities may develop following surgical resection of malignant
tumors and intrapelvic lymph node dissection. We performed primary intrapelvic lymphaticovenular
anastomosis (PILA) to prevent postoperative lymphedema in the lower extremities. The procedures
were conducted in patients with cancer of the uterine body, who underwent total hystero-oophoretomy,
together with intrapelvic and para-aortic lymph node dissection. The afferent lymphatics entering
suprainguinal lymph nodes were end-to-end anastomosed with branches of the deep inferior epigastric
veins. The procedure was performed in 8 patients aged between 35 and 61 years. We performed
complete PILA procedures in 7 patients. However, there was one case of right PILA only and one
case of left PILA only. The time required to construct PILA ranged from 100 to 200 minutes. There
has not been any patient developing postoperative lymphangitis in this series. The follow-up period
ranged from 66 to 52 months after surgery. Three patients showed mild lymphedema, two patients
just after surgery, and one patient 50 months after surgery. None of the other patients has shown any
signs of lymphedema on follow-up to date. PILA following lymph node dissection may be useful for the
prevention of lymphedema in the lower extremities.
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.. . . Ovarian Cervical Endometrial
Clinical characteristics cancer cancer cancer
Total no. patients 135 258 301
Age (years)

Median 51 49 57

Range 15~79 23~ 80 19~ 80
FIGO stage (N; %)

I 64 (47.4) 171 (66.3) 196 (65.1)

II 11 82) 76 (295) 27 9.0)

LIV 60 (444) 11 (4.3) 75 (24.9)

Unknown - - 3 (1.0)
Surgical procedure (N; %)

Retroperitoneal

Closing 80 (59.3) 184 (71.3) 205 (68.1)

Opening 32 (23.7) 16 (6.2) 33 (11.0)

- 23 (17.0) 58 (225) 63 (209)
Omentectomy

+ 87 (64.4) 0 (0.0) 25 (83)

- 48 (35.6) 258 (100.0) 276 (91.7)
Enterectomy

+ 9 (6.7) 1 (04) 0 (0.0)

- 126 (93.3) 257 (99.6) 301 (100.0)
Salpingo-oophorectomy

Unilateral 18 (13.3) 34 (13.2) 38 (126)

Bilateral 108 (80.0) 133 (51.6) 203 (674)

- 9 (6.7) 91 (35.3) 60 (19.9)
Pelvic lymph node dissection

+ 133 (985) 252 97.7) 295 (98.0)

- 2 15) 6 (2.3) 6 20
Para-aortic lymph node dissection

+ 71 (526) 28 (10.9) 66 (21.9)

- 64 (47.4) 230 (89.1) 235 (78.1)
Hysterectomy

Total 93 (68.9) 6 (2.3) 112 (37.2)

Modified radical 31 (23.0) 18 (7.0) 150 (49.8)

Radical 3 (2.2) 230 (89.1) 39 (13.0)

- 8 (59) 4 (16) 0 (0.0)
Chemotherapy (N; %)

Neo-adjuvant chemotherapy

+ 9 (6.7) 20 (7.8) 6 20
- 126 (93.3) 238 (92.2) 295 (98.0)
Adjuvant chemotherapy
+ 111 (82.2) 62 (24.0) 119 (39.5)
- 24 (17.8) 196 (76.0) 182 (60.5)
Radiotherapy (IN; %)
Pre-operative radiation
+ 0 (0.0 6 (2.3) 0 (0.0)
- 135 (100.0) 252 97.7) 301 (100.0)
Post-operative radiation
+ 1 0.7) 107 (415) 29 (9.6)
- 134 (99.3) 151 (585) 272 (904)
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