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Abstract

Objective: To compare the diagnostic accuracy of ultrasonographic endometrial thickness and outpatient hysteroscopy, to
establish the most appropriate exam for the diagnosis of endometrial cancer in postmenopausal women with abnormal uterine
bleeding (AUB). The secondary aim was to develop a multivariable approach considering clinical history as an added value for
these diagnostic procedurddethods. This prospective study was conducted on 220 consecutive postmenopausal patients with
AUB, who underwent ultrasonographic evaluation of endometrial thickness, outpatient hysteroscopy and endometrial biopsy.
Evaluation of sensitivity, specificity, positive and negative predictive value was performed. Receiver operator characteristic
curve (ROC) was calculated to assess the global performance of ultrasonographic measurement of endometrial thickness and
diagnostic hysteroscopy as tests for detecting endometrial cancer and aRegliits: Histological findings for<4 mm level
revealed that atrophy was present in 48 (65%) and in 2 cases (2.7%) endometrial cancer was feuhdirfovalues polyps
and myomas were present in 86 (59%) and there were 11 (7.5%) endometrial cancer. Sensibility and specificity for trans-vaginal
ultrasound, with a cut-off value4 mm, was 55.6% and 49.7% while positive predictive value was 83.3% and negative predictive
value 98.1% (ROC curve 0.597). Hysteroscopy revealed sensitivity 100%, specificity 49.6%, positive predictive value 81.3%
and negative predictive value 100% (ROC curve 0.9@8nclusions: In conclusion, endometrial thicknesst mm can miss
malignancies but trans-vaginal ultrasound remains the first line diagnostic procedure in postmenopausal women without AUB,
because it is not invasive and has high sensitivity for detecting endometrial cancer and other endometrial disease; according to
our experience, outpatient hysteroscopy with biopsy is mandatory in all postmenopausal women with AUB.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction
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uterine bleeding (AUBJ2] and it is diagnosed at stage Two hundred and twenty consecutive patients satis-
I in 73% of cases. More than 90% of endometrial fying these criteria from January 1999 to June 2002,
malignancies occur in women over 50 years of age referred to the Department of Gynecology and Ob-
with abnormal uterine bleeding as presenting symptom stetrics, University of Padua, (Italy). Age, years since

in 95%713]. menopause, HRT were recorded.
Early diagnosis is necessary but there is not a com-  Abnormal uterine bleeding is any abnormal bleed-
mon agreement for the most adequate appr&e8i. ing occurring in pre- and postmenopausal women due

For a long time dilatation and curettage (D&C) was to several causes such as organic (polyps, myomas,
considered the “gold standard” for the investigation of hyperplasia, atrophy, endometrial cancer) or not or-
AUB, although most focal lesions in the uterine cav- ganic (dysfunctional uterine bleeding). The women on
ity were missed (58% polyps, 50% hyperplasia, 60% sequential combined HRT have a good cycle control
atypical hyperplasia, 11% cancefg) with false neg- and any irregular bleeding or any withdrawal bleed-
ative rates between 3% and 71%. ing that occurs should be considered AUB. When un-
Some authors proposed the use of ultrasound exam-scheduled bleeding occurs, especially if it is heavy or
ination of endometrial thickness in all postmenopausal prolonged, further investigations such as trans-vaginal
women. A Nordic Tria[9] and an Italian Multicentric  ultrasound and, hysteroscopy with biopsy if indicated,
Trial [10], revealed that in patients with uterine bleed- are needegl7].
ing without hormonal replacement therapy (HRT), For sequential HRT regimens, the evaluation of en-
an endometrial thickness4 mm safely excluded en-  dometrial thickness was performed within 5-10 days
dometrial cancer and accurately predicted atrophy. Pa- of progestinic therapy18].
tients on HRT with an endometrial thicknesgt mm Each patient was investigated with trans-vaginal
should be considered for endometrial samplihd)]. ultrasound, outpatient hysteroscopy and endometrial
Outpatient hysteroscopy is an excellent procedure biopsy.
to evaluate uterine cavity, and it is used widely for the  Ultrasonography was always performed with

evaluation of women with AUB12]. Its high sensibil- 6.5MHz curvilinear endovaginal probe (Siemens
ity and specificity allows the diagnosis of endometrial sonoline System) by the same operator. Endometrial
cancer and it is simple and sgfe3—15] thickness was measured as the maximal distance be-

The objective of this prospective study was to com- tween the two myometrial interfaces in a longitudinal
pare the diagnostic accuracy of sonographic endome-scan, and patients were divided into three groups:
trial thickness and outpatient hysteroscopy, to establish below 4 mm, between 4 and 8 mm and above 8 mm.
the most appropriate exam for diagnosis of endome- Hysteroscopy was performed ugia @ 2.9 mm hys-
trial cancer in postmenopausal women with AUB. The teroscope with a 30foreoblique lens by vaginoscopy.
secondary aim was to develop a multivariable ap- Distension medium (normal saline) was infused with a
proach considering clinical history as an added value 100 mmHg pressure bag. No local anaesthesia or sys-
for these diagnostic procedures. temic drugs were given to perform hysteroscopies.

No local treatment such as estrogen therapy was
used before hysteroscopy in all postmenopausal pa-

2. Materials and methods tients.
All hysteroscopic procedures were performed by the

The selection criteria for admission into this study same skilled operator. Hysteroscopist was not aware
were AUB after at least 12 months of postmenopausal of the results of the ultrasound.
amenorrhea and no evidence of cervical cancer af- The histological diagnosis was based on the results
ter Pap smear test, no use of anti-coagulants or of the endometrial biopsy performed by Novak curette.
anti-estrogenic therapy such as tamoxifen. These pa-The results of ultrasound scan and hysteroscopic find-
tients were latter excluded because tamoxifen use isings were withheld from the pathologists, who studied
related to some increase in the risk of endometrial the endometrial biopsy by microscope. Evaluation of
cancer and to a significant rise in the incidence of predictive power was based on sensitivity, specificity,
benign endometrial pathologi¢so]. positive, negative predictive value and diagnostic
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accuracy according to Bayes’ theorgh®]. In addi- there were 11 (7.5%) endometrial canc@&alfle J).
tion to this, a receiver operator characteristic curve All malignant lesions were found in patients not
(ROC) was calculated to assess the global perfor- undergoing hormonal therapy.
mance of sonographic measurement of endometrial Hysteroscopic findings were histologically con-
thickness and diagnostic hysteroscopy as tests for de-firmed in almost all cases, all endometrial cancer
tecting endometrial cancer and atrophy. ROC curve were detected by hysteroscopyable 2. In fact,
characterizes the performance of a particular diag- 59 cases of atrophy at hysteroscopic observation re-
nostic model[20]. An ROC area of 0.5 describes sulted to be at histology (by endometrial biopsy): 57
a non-informative test, whereas, an ROC area of atrophy, one case each of proliferative/secretory and
1.0 represents a test that discriminates perfectly be- endometritis. Three cases of proliferative/secretory
tween disease presence and absence. ROC area is at hysteroscopic observation were then at histologi-
commonly used approach in research for evaluating cal examination: two cases of atrophy and one case
diagnostic accuracy of tesf21]. of proliferative/secretory. All 92 polyps and my-
omas at hysteroscopic examination were confirmed
at histological examination by biopsy. Fifty cases
3. Results of simple hyperplasia at hysteroscopic observation
were five cases of atrophy, eight cases of prolifera-
In 220 studied women: 139 (63.2%) did not take any tive/secretory and thirty seven cases of simple hy-
therapy, while 81 (36.8%) received HRT (sequential or perplasia at histological examination. Sixteen cases
continuous combined estrogen—progesterone therapy)suspected to be endometrial cancers at hysteroscopic
since 33.6 monthg 26.7 (range 2—120). observation were then two cases of simple hyper-
The mean age was 605 8.4 (range 44-84) and plasia, thirteen endometrial cancers and one case
years since menopause were 8.3 (range 1-41). of progesterone effect at histological examination
Considering sonographic cut-off levels: 74 (33.6%) (Table 3.
patients had an endometrial thicknesgtmm, 71 Only in one continuous-combined HRT, a proges-
(32.3%) from 4 to 8mm, 75 (34.1%) >8 mm and no terone effect (decidual reaction) at biopsy was consid-
significantly different distribution was observed in ered as suspect at hysteroscopy.
women on HRT or not in therapy. All patients (13) with a diagnosis of endometrial
Hysteroscopy was performed in all patients without cancer at endometrial biopsy underwent hysterectomy
failure. We did not report adverse experiences such asand histology of surgical specimens confirmed the
uterine perforation or failure to visualize the uter- findings of hysteroscopy.
ine cavity during the performance of all the hystero-  The grade and stage of the endometrial cancers
scopies. (overall 13 cases) were: five cases grade two, stage
Histological findings for<4 mm level revealed that  |B and eight cases grade two, stage IC. The two cases
atrophy was present in 48 (65%) and in 2 cases (2.7%) With endometrial thickness at trans-vaginal ultrasound
endometrial cancer was found; for4mm values <4 mm were grade two, stage IB and corresponded to
polyps and myomas were present in 86 (59%) and Serous-papilliferous forms.

Table 1

Correlation between ultrasound endometrial thickness and biopsy

Ultrasound Biopsy Total (%)
Endometrial Atrophy Proliferative/  Polyps and Simple Endometrial Endometritis Progesterone

thickness (mm) secretory myomas hyperplasia  cancer effect

<4 48 4 6 13 2 - 1 74 (33.63)
4-8 12 2 38 17 1 1 - 71 (32.27)
>8 4 4 48 9 10 - - 75 (34.10)

Total 64 10 92 39 13 1 1 220 (100)
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Table 2
Correlation between hysteroscopy and biopsy
Hysteroscopy Biopsy Total (%)

Atrophy Proliferative/ Polyps and Simple Endometrial Endometritis Progesterone

secretory myomas hyperplasia cancer effect

Atrophy 57 1 - - - 1 - 59 (26.82)
Proliferative/secretory 2 1 - - - - - 3 (1.36)
Polyps and myomas - - 92 - - - - 92 (41.82)
Simple hyperplasia 5 8 - 37 - - - 50 (22.73)
Endometrial cancer - - - 2 13 - 1 16 (7.27)
Total 64 10 92 39 13 1 1 220 (100)

Sensibility and specificity of trans-vaginal ultra- [11]. Our results confirm that no statistically signif-
sound with a cut-off value=4 mm were 55.6% and icant differences are evident comparing women with
49.7% respectively, while positive predictive value AUB in HRT and those not undergoing therapy, con-
was 83.3% and negative predictive value 98.1% (ROC cerning endometrial thickness and benign endometrial
curve 0.597). pathology (polyps and myomas). Moreover, no en-

Hysteroscopy revealed a sensitivity of 100%, speci- dometrial cancer has been diagnosed in women not
ficity 49.6%, positive predictive value 81.3% and neg- on HRT for a long time (120 months), and this re-
ative predictive value 100% (ROC curve 0.993). sult is likely related with the accurate selection of

The mean age in women with endometrial cancer patients eligible for HRT. In our study only 81 out
was 62.6+ 7.5 years and years since menopause were of 220 (36.8%) patients, underwent HRT. This small
10.8+ 7.3; in women without endometrial cancer data sample size, the different population considered (ltal-
were similar: mean age 60# 8.5 and years since ian postmenopausal women) could explain, why we

menopause 9.6 8.4. did not observe difference in thickness between HRT
In women with atrophy the mean age was 6&.3 users and not users in opposition to what has been re-

6.6 years and years since menopause weret9®; ported in the postmenopausal estrogen—progestin in-

in women without atrophy mean age was 6&..5 terventions (PEPI) trigl23].

years and years since menopause were49.8.7; Trans-vaginal ultrasound with a cut-off value

therefore no correlation were present between age and<4 mm can exclude endometrial cancer in post-
years since menopause for endometrial cancer and at-menopausal women with AUB with a sensibility up
rophy P = NS). to 98% [10]. A Nordic Multicenter study[9] re-
Each patient, one year after hysteroscopy under- ported, no cases of endometrial cancer using 4 mm
went a follow-up trans-vaginal ultrasonography and as cut-off limit; trans-vaginal ultrasound revealed
hysteroscopy with endometrial biopsy. No new cases an overall sensitivity of 96% considering benign or-
of endometrial cancers were observed among this se-ganic lesions. Indeed, Gull et §24], who evaluated
ries. medical records of 339 women with postmenopausal
bleeding, reported that no endometrial cancers were
missed (using a cut-off levet4 mm), if trans-vaginal
4. Discussion ultrasound measurement of endometrial thickness
was performed. Furthermore, the meta-analysis of
As reported in literaturg2,22], also in our depart-  Smith-Bindman et a[25], showed that the probability
ment, 6% of menopausal women with AUB (36% of of endometrial cancer in postmenopausal women with
all postmenopausal women) reported a malignant le- vaginal bleeding following a normal trans-vaginal ul-
sions. trasound (using a 5 mm threshold to define abnormal
Hormonal replacement therapy (HRT), does not af- endometrial thickening) is 1%; thus they concluded
fect cut-off value for further diagnostic procedures that trans-vaginal ultrasound because of its high
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sensitivity for detecting endometrial cancer can re-
liably identify postmenopausal women with vaginal
bleeding who are highly unlikely to have significant

121

According to our series, in postmenopausal women
with AUB, outpatient hysteroscopy by vaginoscopy
with normal saline showed a high diagnostic accuracy

endometrial disease so that endometrial sampling maywith a sensibility of 100%, specificity of 49.6%, posi-

be unnecessary. According to ecographists, endome-

trial thickness>4 mm is an indication to endometrial
sampling[26].

On the contrary, in our study, trans-vaginal ultra-
sonography had a low sensibility (55.6%); according
to ultrasonographic indicatiofi26] only 66.4% of
women with endometrial thicknessA mm should un-
dergo biopsy, while in 33.6% (endometrial thickness
<4 mm) trans-vaginal ultrasound would be sufficient
to exclude intrauterine pathology. But in this second

tive predictive value 81.3%; moreover, it was a simple
and safe procedure with a good compliance for the
patient. In literature, the use of hysteroscopy alone is
reported to have different sensibilities (from 65.52%
to 100%)[14,31] Our results agree with those of a
recent review of Clark et al[12] who, considering
data from 26 346 women undergoing hysteroscopy, re-
ported that a positive hysteroscopy result increased
the probability of cancer to 71.8% whereas, a negative
hysteroscopy result reduced the probability of cancer

group of patients (74 cases), diagnostic hysteroscopyto 0.6%. Thus, they concluded that diagnostic accu-
with biopsy revealed two endometrial cancers (2.7%) racy of hysteroscopy was high for endometrial cancer.
and six (8.1%) benign organic lesions such as polyps Similar results were recently reported by Guida et al.

and myomas. As a result of our findings, trans-vaginal
ultrasonography alone is inadequate to rule out en-
dometrial carcinoma in postmenopausal women with
AUB. Furthermore, a recent meta-analysis concluded
that ultrasonic measurement of endometrial thick-
ness had limited diagnostic prediction for endome-
trial hyperplasia or carcinoma, however, it was a
good test for exclusion of endometrial pathology
[27].

Arslan et al.[28] reported that Doppler's veloc-
ity waveforms of uterine vessels coupled with trans-
vaginal ultrasonography were not valuable enough to
replace histopathological examination in the diagno-
sis of a neoplastic endometrial pathology in women
with abnormal uterine bleeding. They concluded that

[32] in women with postmenopausal bleeding.

In our series, ROC curve of hysteroscopy was 0.993,
just higher than results of Bachmann et[&8B], who
generated an area of 0.910 and concluded that combin-
ing ultrasound results with hysteroscopy did not mean-
ingfully alter the diagnostic probability of endometrial
cancer in women with postmenopausal bleeding.

According to our experience, sensibility of hys-
teroscopy increased in relation to operator’s skills and
use of normal saline as distension medium in presence
of AUB. Hysteroscopy allowed differential diagnosis
of intrauterine polyps and myomas; in most cases it
detected malignant pathologies and should be always
followed by endometrial sampling or lesion’s removal.

Age and years since menopause, did not provide

non-invasive methods (trans-vaginal ultrasonography an added value to diagnostic procedures considered in

and/or Doppler flow velocity waveforms), cannot re-

place invasive procedures in the evaluation of patients

with abnormal uterine bleeding.

the study.
In our series, all endometrial cancer were detected
by hysteroscopy; further studies using larger sample

In a recent meta-analysis of nine studies represent- size are needed to confirm this high sensitivity of hys-

ing almost 4000 symptomatic women, Tabor ef20)]

teroscopy in diagnosing endometrial cancer in post-

showed that the measurement of the endometrial thick- menopausal women with abnormal uterine bleeding.
ness in women with postmenopausal vaginal bleeding However, hysteroscopy is an invasive procedure and
did not reduce the need for invasive diagnostic test- its risks and cost/benefit should be carefully consid-
ing because 4% of cases of endometrial cancer would ered. Trans-vaginal ultrasound remains a non-invasive
still be missed with a false-positive rate as high as diagnostic test that may help to determine which

50%. The authors noted statistically significant differ- women should undergo endometrial biopsy. In fact

ences in endometrial thickness between centers andthe high sensitivity of trans-vaginal ultrasound makes
they stated that this could reflect differences in popu- it an excellent non-invasive test for determining which

lation studied or in the method of measuring endome- women with vaginal bleeding do not require endome-

trial thicknesq30]. trial biopsy[25]. Thus, because its specificity is low,
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an abnormal endometrial thicknesgﬁ mm) should of endometrial cancer a systematic quantitative review. Br J
be followed by a histological biopsy. Obstet Gynecol 2002;109:313-21. _
Recently, a systematic review and meta-analysis of L[} Goldstein R, Bree RL, Benson CB, et al. Evaluation of
] the woman with the postmenopausal bleeding: society of
De Kroon et al-[34] concluded that saline contrast radiologists in ultrasound-sponsored consensus conference
hysterosonography, in combination with an aspiration statement. J Ultrasound Med 2001;20:1025-36.
biopsy in selected cases, can become the standard [7] Epstein E, Ramirez A, Skoog L, Valentin L. Transvaginal
diagnostic procedure in pre- and postmenopausal sonography, saline (_:ont_rast sonohysterqgraphy and hystero-
women complaining of abnormal uterine bleeding. In scopy for the investigation of women with postmenopausal
. . bleeding and endometrium >5mm. Ultrasound Obstet
fact, saline contrast hysterosonography is a both fea- Gynecol 2001:18:157-62.
sible and accurate and a fair reduction in cost will be  [g] Gimpelson RJ, Rappold HO. A comparative study between
achieved, if diagnostic hysteroscopy in an outpatient panoramic hysteroscopy with directed biopsies and dilatation
setting is replaced by this techniq[8#]. and curettage. A review of 276 cases. Am J Obstet Gynecol
In our experience, the risks of errors during 1988;158:489-92. _ .

. . [9] Karlsson B, Granberg S, Wikland M, et al. Transvaginal
trans-vaglnal uItrasoun.d and Omce_hySterOSCODy de- ultrasonography of the endometrium in women with post-
pend on operator’s skill and experience. In our de- menopausal bleeding—a Nordic multicenter study. Am J
partment office hysteroscopy has been introduced Obstet Gynecol 1995;172:1488-94.

a |ong time ago, with easy access for patients; [10] Ferrazzi E, Torri V, Trio D, Zannini E, Filiberto S, Dordoni
narrow-diameter hysteroscopes can be used for office D. Sonographic endometrial thickness: a useful test to predict

. . atrophy in patients with postmenopausal bleeding. An lItalian
prOCEdureS’ without anesthesia; thanks to these as- multicenter study. Ultrasound Obstet Gynecol 1996;7:315-21.

pects, patients’ compliance is increased and costs are11) omodei U, Ferrazzi E, Ruggeri C, et al. Endometrial thickness

reduced. and histological abnormalities in women on hormonal
In conclusion, endometrial thickness4 mm can replacement therapy: a transvaginal ultrasound/hysteroscopic
miss malignancies but trans-vaginal ultrasound re- __Study. Ultrasound Obstet Gynecol 2000;15:317-20.

. . . . - . _ [12] Clark TJ, Voit D, Gupta JK, Hyde C, Song F, Khan KS.
mains the first line diagnostic procedure in post Accuracy of hysteroscopy in the diagnosis of endometrial

menqpausal women WithOUt.AL_JB because i_t is not cancer and hyperplasia; a systematic quantitative review.
invasive and has high sensitivity for detecting en- JAMA 2002;288:1610-21.

dometrial cancer and other endometrial disease; ac-[13] Loverro G, Bettocchi S, Cormio G, et al. Transvaginal
cording to our experience, outpatient hysteroscopy sonography and hysteroscopy in postmenopausal uterine

. . : . bleeding. Maturitas 1999;33:139-44.
with bIOp.Sy IS mandatory in-all postmenopausal [14] Sousa R, Silvestre M, Almeida e Sousa L, et al. Transvaginal
women with AUB.

ultrasonography and hysteroscopy in postmenopausal blee-
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