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NCOLOGY

ccuracy of preoperative endometrial sampling for the
etection of high-grade endometrial tumors

loria S. Huang, MD; Juliana S. Gebb, MD; Mark H. Einstein, MD, MS; Shohreh Shahabi, MD; Akiva P. Novetsky, BS;
ary L. Goldberg, MD
BJECTIVE: This study was undertaken to evaluate the ability of pre-
perative endometrial sampling to accurately diagnose high-grade en-
ometrial tumors.

TUDY DESIGN: Three hundred sixty endometrial cancer patients had
reoperative endometrial sampling and hysterectomy specimens that
nderwent pathologic review at a single institution from 1995 to 2005.
he sensitivity of Pipelle and curettage to diagnose high-grade endo-
etrial tumors (grade 3 endometrioid adenocarcinoma, serous carci-

oma, carcinosarcoma, clear cell carcinoma) was determined. Agree-
ent between preoperative and hysterectomy diagnoses was measured
have a higher propens
ESULTS: Sensitivity of Pipelle and curettage was 93.8% and 97% in
atients with low-grade cancer and 99.2% and 100% in patients with
igh-grade cancer. Good agreement was observed between the preopera-

ive and the hysterectomy histologic diagnoses (Kappa � 0.69), and be-
ween the preoperative and hysterectomy tumor grade (Kappa�0.78).

ONCLUSION: Preoperative endometrial sampling with Pipelle or cu-
ettage is sensitive and accurate for the diagnosis of high-grade endo-
etrial tumors, including tumors with nonendometrioid histology.

ey words: endometrial biopsy, endometrial carcinoma, predictive

y the Kappa statistic. testing

ite this article as: Huang GS, Gebb JS, Einstein MH, Shahabi S, Novetsky AP, Goldberg GL. Accuracy of preoperative endometrial sampling for the detection of
igh-grade endometrial tumors. Am J Obstet Gynecol 2007;196:243.e1-243.e5.

terine cancer is the most common
gynecologic malignancy in the

nited States with an approximately 1 in
0 lifetime risk for women.1 Women
ith uterine cancer often present with

postmenopausal, perimenopausal, or ir-
regular vaginal bleeding. Pipelle endo-
metrial biopsy is a useful office proce-
dure for the assessment of patients with
abnormal uterine bleeding. It is a mini-
mally invasive outpatient procedure that
is less expensive and less time-consum-
ing compared with curettage with or
without hysteroscopy. Pipelle is the most
accurate device for office endometrial
sampling, compared with other devices
(Vabra, Novak) or methods (lavage).2

However, the impact of histologic type
and grade on the accuracy of Pipelle is
unknown. Very few studies in the litera-
ture have evaluated Pipelle biopsy by us-
ing the gold standard of hysterectomy
for determining the accuracy of the bi-
opsy results.3-7 All these studies were
limited by small numbers of patients
with endometrial cancer, ranging from
only 4 to a maximum of 65 patients.
Moreover, none of the studies reported
data on patients with nonendometrioid
histology.

Although endometrioid adenocarci-
noma (EA) is the most common histo-
logic type of endometrial cancer, nonen-
dometrioid types of endometrial cancer

tasis and aggressive clinical behavior.
These high-grade (HG) tumors include
uterine papillary serous carcinoma
(UPSC), carcinosarcoma (CS), and clear
cell carcinoma (CCC). In contrast with
well-differentiated endometrioid tu-
mors, which are estrogen-driven and
typically arise in the setting of hyperplas-
tic endometrium, HG endometrial tu-
mors are often estrogen-receptor nega-
tive and may arise from an atrophic
endometrium.8 In addition, UPSC and
CS frequently arise from endometrial
polyps.9,10 These characteristics of HG
tumors raise the concern about the accu-
racy of endometrial sampling using
Pipelle or curettage. For example, the
ability to obtain an adequate endome-
trial sample by Pipelle can be adversely
affected by an endometrial thickness less
than 5 mm.11 False-negative Pipelle re-
sults also occur when tumors are local-
ized to a polyp or a small surface area of
the endometrium.5 Curettage similarly
has a poor detection rate for focal le-
sions, with reported failure rates of 38%
to 100%.12

The accuracy of endometrial sampling
in the diagnosis of HG uterine tumors is
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f HG tumors may be beneficial for al-
owing the benefit of maximal surgical
ntervention before extrauterine spread
ccurs. In addition, the detection of HG
umors would increase the likelihood of
eferral to a gynecologic oncologist.
onversely, a delayed diagnosis in pa-

ients with these HG subtypes may result
n serious consequences, as the propor-
ion of patients surviving 5 years signifi-
antly decreases with advancing stage.13

he purpose of this study was to evaluate
he accuracy of preoperative endome-
rial sampling to detect and accurately
iagnose HG endometrial tumors, by
sing a large cohort of patients with
ndometrial cancer treated at a single
nstitution.

ATERIALS AND METHODS
nstitutional Review Board exemption
as obtained for this retrospective study.
atients treated at Montefiore Medical
enter (MMC)/Albert Einstein College
f Medicine (AECOM) for endometrial
ancer from 1995-2005 were identified
rom our tumor registry. Three hundred
ixty patients’ preoperative endometrial
amples and hysterectomy specimens
nderwent pathologic review at MMC/
ECOM, and all these patients were in-
luded in this study. All study patients
nderwent hysterectomy at MMC/AE-
OM, and 278 of these patients also had

rozen section evaluation of the uterus at
he time of surgery. From the operative
nd pathology reports, the extent of sur-
ical staging was determined and the In-
ernational Federation of Gynecology
nd Obstetrics (FIGO) stage assignment
onfirmed.

Preoperative diagnoses were classified

TABLE 1
Surgical stage and histology

Unstaged I

G1-G2 EA 24 162
...................................................................................................................

G3 EA 3 17
...................................................................................................................

CS 0 20
...................................................................................................................

UPSC 5 31
...................................................................................................................

CCC 1 5
...................................................................................................................

Total 33 235
s negative, complex atypical endome- t

43.e2 American Journal of Obstetrics & Gynecol
rial hyperplasia (CAH), grade 1 or grade
(G1-2) EA, grade 3 (G3) EA, CS, UPSC,
CC, or sarcoma. Postoperative diag-
oses were G1-2 EA, G3 EA, CS, UPSC,
r CCC. For statistical analyses of histo-

ogic type, G1-2 EA and G3 EA were
ombined into a single EA group. For
tatistical analyses of grade assignment,
he preoperative and postoperative diag-
oses were categorized as either low-
rade (LG) or HG. LG included G1-2 EA,
nd HG included G3 EA, UPSC, CS,
CC, and sarcoma.
The Kappa statistic was used to mea-

ure the agreement between the preoper-
tive and hysterectomy diagnoses, with
espect to the histology and the grade of
he tumor. For comparison, the agree-

ent between the intraoperative frozen
ection and postoperative diagnoses was

easured by using the same method.
he sensitivity for detecting malignancy
nd the percentage of correct prediction
f HG pathology for Pipelle, curettage,
nd frozen section were calculated. The
nal postoperative diagnosis for all pa-

ients was determined by the disease of
he hysterectomy specimen.

ESULTS
urgery and staging
he extent of surgical staging was as fol-

ows: 100% (360/360) of patients had total
ysterectomy; 97.2% (350/360) of patients
ad bilateral salpingo-oophorectomy;
6.7% (348/360) of patients had peritoneal
ytology; 90.8% (327/360) of patients had
ymph node sampling, and 15.8%
57/360) had omental sampling. The dis-
ribution of FIGO surgical stage and histo-
ogic type on final pathology is shown in
able 1. Nonendometrioid histologic

II III IV Total

11 8 2 207
..................................................................................................................

2 2 3 27
..................................................................................................................

4 12 11 47
..................................................................................................................

5 11 15 67
..................................................................................................................

1 3 2 12
..................................................................................................................

23 36 33 360
ypes were well represented in the study d

ogy MARCH 2007
opulation and accounted for 35% (126/
60) of the patients. The percentage of pa-
ients with advanced stage (III/IV) disease
as lower in patients with EA, occurring in
.5% and 20.8% of G1-2 EA and G3 EA
atients, respectively. As expected, ad-
anced stage disease was much more com-
on in patients with nonendometrioid

istology, occurring in 49%, 42%, and
5% of patients with CS, UPSC, and CCC,
espectively. The omental sample was pos-
tive for carcinoma in 2 of 15 (13.3%) of
he patients with LG cancer and 16 of 42
38%) of the patients with HG cancer. In 9
f 153 (6%) of patients with HG cancer,
he carcinoma was confined to an endo-

etrial polyp without evidence of myome-
rial invasion.

ensitivity of preoperative
ampling to detect endometrial
alignancy

he preoperative endometrial sample
as compared with the final pathology

Table 2). In 349 of 360 patients, the pre-
perative endometrial sample detected a
alignancy, yielding an overall sensitiv-

ty for detection of endometrial cancer of
6.9%. In 11 patients, the endometrial
ampling failed to detect a malignancy; 5
f these patients had a preoperative diag-
osis of CAH and 6 patients had a nega-

ive endometrial sample. All the patients
alsely diagnosed with CAH were post-

enopausal, and none had available pel-
ic ultrasound results. The overall sensi-
ivity for the detection of endometrial

alignancy was 95.2% in patients with
G cancer and 99.3% in patients with
G cancer.

omparison of Pipelle vs
urettage for the detection of
ndometrial malignancy
or the comparison of Pipelle vs curet-
age, 346 patients were included, of
hom 253 patients underwent Pipelle

nd 93 patients underwent curettage.
he method of endometrial sampling
as not available for 14 patients. Com-
arison of Pipelle vs curettage revealed a
ensitivity of 96.4% for pipelle vs 97.8%
or curettage in the detection of cancer.
f the 9 patients with false-negative en-
.........

.........

.........

.........

.........
ometrial sampling by Pipelle, the final
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iagnosis was G1 EA in 8 patients and G3
A in 1 patient. Of the 2 patients with

alse-negative endometrial sampling by
urettage, the final diagnosis was G1 EA
or both. The sensitivity for the detection
f malignancy by Pipelle was 93.8% in
atients with LG cancer and 99.2% in pa-
ients with HG cancer. The sensitivity for
he detection of malignancy by curettage
as 97% in patients with LG cancer and
00% in patients with HG cancer.

rediction of histologic type and
rade by endometrial sampling
he final histology was EA (G1, G2, or
3) in 234 patients, CS in 47 patients,
PSC in 67 patients and CCC in 12 pa-

ients. Endometrial sampling predicted
he correct histologic diagnosis in 302 of
60 (83.9%) of patients (Table 2). The
ndometrial sample histology showed
ood agreement with the final hysterec-
omy specimen histology (Kappa �
.69). The corresponding Kappa statis-
ics for patients who underwent sam-
ling by curettage or Pipelle was 0.81 vs
.66, respectively.
The final pathology was categorized

s HG in 153 patients (42.5%) of whom
32 (86.3%) patients had a concordant
G endometrial sample. Of the re-
aining 21 patients, 20 patients had a

TABLE 2
Preoperative sampling histology c

Pre-operative Sample

Final path

LG

G1 EA

Negative 5
4P/1C

...................................................................................................................

CAH 5
4P/1C

...................................................................................................................

G1 EA 120
...................................................................................................................

G2 EA 21
...................................................................................................................

G3 EA 1
...................................................................................................................

CS 0
...................................................................................................................

UPSC 0
...................................................................................................................

CCC 1
...................................................................................................................

Sarcoma 0
...................................................................................................................

Total 153
...................................................................................................................

P, pipelle; C, curettage.
1-2 EA endometrial sample, and 1 o
atient had a false-negative sample.
wo hundred seven patients had LG
ancer on final pathology, of whom
90 patients (91.8%) had a LG endo-
etrial sample. Seven of the LG pa-

ients had a HG endometrial sample,
nd 10 had CAH or a negative sample.
he preoperative sample was lower
rade than the final pathology in 20 of
60 (5.6%) and CAH or negative in 11
f 360 (3.1%) of patients. The preop-
rative sample was higher grade than
nal pathology in 7 of 360 (1.9%) of
atients. There was excellent agree-
ent between the grade of the preop-

rative sample and the tumor grade at
nal histologic diagnosis (Kappa �
.78). The corresponding Kappa statis-
ics for patients who underwent sam-
ling by D&C or Pipelle was 0.87 vs
.75, respectively. Among patients
ith a HG preoperative endometrial

ample, 46% had UPSC and 31% had
S on final pathology (Table 2).
In 95% of patients with a HG preop-

rative sample, HG cancer was con-
rmed on final pathology. In 90.5% of
atients with a LG preoperative sam-
le, LG cancer was confirmed on final
athology, whereas the remaining
.5% had HG cancer on final pathol-

pared with final pathology
gy

HG

G2 EA G3 EA CS

0 1
1P

0

.........................................................................................................................

0 0 0

.........................................................................................................................

21 3 4
.........................................................................................................................

28 9 0
.........................................................................................................................

3 10 0
.........................................................................................................................

1 2 26
.........................................................................................................................

1 1 0
.........................................................................................................................

0 1 0
.........................................................................................................................

0 0 17
.........................................................................................................................

54 27 47
.........................................................................................................................
gy. The results when analyzing Pipelle a

MARCH 2007 America
nd curettage separately are summa-
ized in Table 3.

ccuracy of frozen section
iagnosis
rozen section predicted the correct final
istologic type in 224 of 278 (80.6%) of
atients, compared with 80.2% by
ipelle and 92.5% by curettage (Table 3).
or patients who had frozen section eval-
ation, the final pathologic diagnoses
ere HG in 109 patients, of whom 94
atients (86.2%) had a HG frozen sec-
ion, 6 patients (5.5%) had a false-nega-
ive frozen section, and 9 patients (8.3%)
ad a LG frozen section. The final pa-
hology was LG in 169 patients, of whom
55 patients (91.7%) had a LG sample, 3
atients (1.8%) had a false-negative fro-
en section; whereas, 11 patients (6.5%)
ad a HG sample. The frozen section di-
gnosis was lower grade than the final
athology in 9 of 278 (3.2%) of patients,
nd negative or CAH in 9 of 278 (3.2%).
he frozen section diagnosis was higher
rade than the final pathology in 11 of
78 (4.0%) of patients.
Preoperative sampling and frozen sec-

ion had similar accuracy (P � .39 by �2

nalysis), when compared with the final
athology with regard to histologic type

TotalUPSC CCC

0 0 6

..................................................................................................................

0 0 5

..................................................................................................................

2 1 151
..................................................................................................................

1 0 59
..................................................................................................................

14 0 28
..................................................................................................................

0 0 29
..................................................................................................................

49 0 51
..................................................................................................................

1 11 14
..................................................................................................................

0 0 17
..................................................................................................................

67 12 360
..................................................................................................................
om
olo

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........
nd tumor grade (Table 3).
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Eighty-two of 360 patients (23%) did
ot have frozen section evaluation at the

ime of surgery. The decision to perform
rozen section was at the discretion of the
ttending physician. A comparison of
he grade distribution for patients who
id and those who did not have frozen
ection reveals a trend (P � .06) toward
igher grade tumors in the group who
id not have frozen section. A compari-
on of the histologic type distribution
emonstrated that the group not having

rozen section was overrepresented by
onendometrioid types (P � .01 by �2

nalysis). Therefore, patients with a HG
iagnosis preoperatively, in whom the

rozen section would be unlikely to affect
he intraoperative management, were
ess likely to undergo frozen section eval-
ation intraoperatively.

OMMENT
ipelle is a convenient and acceptable
utpatient method for evaluating abnor-
al uterine bleeding.2 However, its use

or detecting HG endometrial tumors
as not been previously described in the

iterature. In the current study, we found
hat preoperative endometrial sampling
y Pipelle or curettage was sensitive and
ccurate for the diagnosis of HG endo-
etrial tumors, including nonendo-
etrioid histologic types.
The fact that many HG tumors are not

strogen driven and may arise in an atro-
hic endometrium or a polyp may, hy-
othetically, adversely impact the ability
f Pipelle to detect these cancers. How-
ver, we found that the Pipelle demon-

TABLE 3
Comparison of the accuracy of en

Concordant histology and grade with final pa
...................................................................................................................

Concordant histologic type with final patholo
...................................................................................................................

Concordant grade with final pathology
...................................................................................................................

Lower grade than final pathology
...................................................................................................................

Hyperplasia or negative compared with final
...................................................................................................................

Higher grade than final pathology
...................................................................................................................

Sensitivity of detecting HG final histology
...................................................................................................................

Positive predictive value of a HG sample
trated a sensitivity of 99.2% in patients n

43.e4 American Journal of Obstetrics & Gynecol
ith HG cancer, compared with 93.8%
n patients with LG cancer. This was
omparable to the sensitivity of curet-
age, which was 100% in patients with
G cancer and 97% in patients with LG

ancer. In addition, we observed excel-
ent agreement between the preoperative
istology and grade and the final pathol-
gy.
The accuracy of preoperative endome-

rial sampling was similar to the frozen
ection in predicting the final pathology.
rozen section did not appear to add
linically useful information in the ma-
ority of the patients, suggesting that the
dditional cost and time associated with
erforming a frozen section might be
voided in patients with HG endometrial
umors diagnosed by their preoperative
ndometrial sampling. In fact, we al-
eady observed a trend in clinical prac-
ice in which patients with HG tumors
iagnosed preoperatively were less likely
o have intraoperative frozen section re-
uested by the attending physician. Be-
ause a 29-52% incidence of endometrial
ancer has been reported in women with
AH on preoperative sampling, frozen

ection may be useful to identify an inva-
ive cancer in these patients, particularly
n postmenopausal patients.14-19

We identified 6 patients who were
ound to have endometrial cancer on
heir hysterectomy specimens, despite
aving had negative preoperative endo-
etrial sampling. Four of these patients

ad persistent postmenopausal bleeding
n conjunction with abnormal imaging
ndings, which included a complex ad-

etrial sampling vs frozen section
Curettage
n � 93

logy 75 (80.6%)
.........................................................................................................................

86 (92.5%)
.........................................................................................................................

88 (94.6%)
.........................................................................................................................

2 (2.2%)
.........................................................................................................................

hology 2 (2.2%)
.........................................................................................................................

1 (1.1%)
.........................................................................................................................

92.3%
.........................................................................................................................

96%
exal mass in 2 patients, a complex uter- l

ogy MARCH 2007
ne mass in 1 patient, and marked thick-
ning of the endometrial echo to greater
han 20 mm in 1 patient. Clearly, the
igh sensitivity of endometrial sampling
o detect a malignancy does not obviate
he need for definitive surgery in patients
hose further evaluation demonstrates
ighly abnormal findings. The other 2
atients presented with postmenopausal
leeding with uterine enlargement and

eiomyomata.
Of note, we found that preoperative

ndometrial sampling more often un-
erestimated rather than overestimated
he grade of final pathology. Of patients
ith a HG preoperative sample, 95% of

hese patients’ final pathology was in-
eed HG. In addition, approximately
0% of patients with a LG preoperative
ample were subsequently found to have
HG tumor on final pathology. Further-
ore, the majority of patients with a HG

reoperative endometrial sample were
ound to have a nonendometrioid histo-
ogic type on final pathology. These can-
ers have a propensity for extrapelvic
etastases. More than one third of our

atients with HG endometrial cancer
resented with extrauterine disease. In
ddition, the subset of HG patients who
nderwent omental sampling during

heir initial surgery had a 38% incidence
f omental metastases, thereby support-

ng the concept of extended surgical
taging in patients with HG endometrial
athology on the preoperative endome-
rial sampling, as has been proposed by
thers.8,20-22 These findings substantiate
he importance of involving a gyneco-

ipelle
� 253

Frozen section
n � 278

59 (62.8%) 179 (64.4%)
..................................................................................................................

03 (80.2%) 224 (80.6%)
..................................................................................................................

21 (87.4%) 249 (89.6%)
..................................................................................................................

17 (6.7%) 9 (3.2%)
..................................................................................................................

9 (3.6%) 9 (3.2%)
..................................................................................................................

6 (2.4%) 11 (4.0%)
..................................................................................................................

5.7% 86.1%
..................................................................................................................

4.6% 89.5%
dom
P
n

tho 1
......... .........

gy 2
......... .........

2
......... .........

......... .........

pat
......... .........

......... .........

8
......... .........

9

ogic oncologist in the management of all
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atients with a preoperative diagnosis of
ndometrial cancer.

The strengths of the current study in-
lude the large cohort size, the inclusion
f a substantial number of patients with
onendometrioid tumor types, and the
onsistency afforded by a single institu-
ion study. A limitation of this study de-
ign is the possibility that some patients
ndergoing Pipelle or curettage could
ave had a subsequent hysterectomy
erformed at an outside facility, which
ould result in a discrepancy between the
alculated sensitivity and actual sensitiv-
ty of endometrial sampling. However,
ur institution is by far the dominant
ealth care provider in its service area—
ronx and southern Westchester—and

he existing practice pattern is for gener-
lists to refer patients within our institu-
ion. Moreover, the gynecologic oncolo-
ists employed by this institution do not
outinely perform surgeries at outside
acilities, which further decreases the
ikelihood of patients being excluded
rom the study because of having surgery
lsewhere.

This is the first study to comprehen-
ively evaluate the sensitivity and accu-
acy of preoperative endometrial sam-
ling in patients with HG and
onendometrioid tumor types. Our re-
ults demonstrate that Pipelle performs
ell for the detection of these cancers,
ith a sensitivity that compares favor-

bly with the sensitivity in patients with
A. In addition, our findings define the
ccuracy of the endometrial sample in
redicting the final histology and grade,
hich may be useful for guiding the pre-

perative counseling and management H
f patients undergoing surgery for endo-
etrial cancer. f
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