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Abnormal postmenopausal bleeding is a common symptom. It is the present in 80-95% of 

patients with endometrial cancer. Abnormal postmenopausal bleeding (PMB) can be defined 

as uterine bleeding occurring at least one year after the last menstrual period, and the meno-

pause as the last cyclic bleeding caused by endogenous hormones. Abnormal PMB should 

be distinguished from cyclic uterine bleeding during sequential hormone treatment, which 

can be considered as normal. The frequency of spontaneous bleeding after menopause is 

greater immediately after 12 months of amenorrhea and declines with time.1;2 On the other 

hand the probability that PMB is caused by endometrial cancer increases with time after 

menopause and increasing age;1 the peak incidence of endometrial adenocarcinoma occurs 

between 65 and 69 years of age. As a consequence, the probability of uterine malignancy in 

women presenting with postmenopausal bleeding increases with age.1 In postmenopausal 

women with abnormal bleeding, approximately 10% - 20% have an endometrial carcinoma 

or atypical hyperplasia.1;3-7 The incidence of endometrial cancer is rising; in The Netherlands 

approximately 1200-1300 cases were reported in 1989 / 1990; substantially lower than the 

incidence provided for 2002 / 2003, being 1600 cases. (www.ikcnet.nl)

DESCRIPTION OF THE GUIDELINE ABNORMAL POSTMENOPAUSAL BLEEDING.

It is well established that women with PMB require further evaluation to exclude carcinoma 

or precancerous lesions. Endometrial cancer and endometrial hyperplasia with atypia, are 

amongst the most frequent, serious pathologic conditions that present with abnormal post-

menopausal bleeding. To date, however, no universal algorithm exists for the evaluation of 

women with PMB.8-10 The diagnostic work-up for women presenting with postmenopausal 

bleeding used in The Netherlands is described in two guidelines. The first is a transmural 

guideline that is issued jointly by the Dutch General Practitioners (Nederlandse Huisartsen 

Genootschap (NHG)) and the Dutch Society of Obstetrics and Gynaecology (“Nederlandse 

Vereniging voor Obstetrie en Gynaecologie” (NVOG)), with agreement on diagnostic tests 

and allocation of tasks.11 The second is the guideline for Dutch gynecologists issued by 

the NVOG.12;13 Both guidelines are concerned with the diagnostic work-up in women with 

abnormal postmenopausal bleeding. The guideline focuses on the detection of malignant or 

premalignant disease in women experiencing a first episode of postmenopausal bleeding, 

and when postmenopausal bleeding persists, or recurs within six months, the guideline aims 

to ensure detection of other (benign) intrauterine abnormalities.

The algorithm of the NVOG is represented in Figure 1.1. In short a gynecological ex-

amination, including cervical cytology (Figure 1.2), is performed, followed by transvaginal 

sonography using high frequency (5-7.5 MHz) transducers (Figure 1.3). Endometrial thickness 

(ET) is measured as a double layer measurement at the thickest part of the endometrium in 

the longitudinal plane.14;15 If the ET is 4 mm or less, the patient is reassured, and instructed 
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to contact her practitioner if new bleeding should occur. In case of abnormal findings in 

the cervical cytology, or in case the ET is more than 4 mm or not assessable, histology is 

indicated. In the 1997 version of the guideline office endometrial sampling techniques are 

advocated, specifically the Vabracurette and the Pipelle endometrium sampler (Figure 1.4).12 

These techniques combine high sensitivity for endometrial cancer in women complaining of 

Figure 1.1
“Guidelines for management of patients with abnormal vaginal blood loss in the post menopause” from NVOG 
guidelines No. 4; February 1997.
With permission from the Dutch Society for Obstetrics and Gynaecology.
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Figure 1.1 

“Guidelines for management of patients with abnormal vaginal blood loss in the post menopause” from NVOG 

guidelines No. 4; February 1997. 

With permission from the Dutch Society for Gynaecology. 
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Figure 1.2
Cervical cytology in women with postmenopausal bleeding. 
1.2A en 1.2B Normal endometrial cells

3

1.2B 
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1.2B 

1.2.A     1.2B

Figure 1.2C and 1.2D
Atypical endometrial cells
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Figure 1.2C and 1.2D 

Atypical endometrial cells 

1.2.C 
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1.2D 

1.2.C     1.2D

Figure 1.2E
Endometrial carcinoma cells in cervical smear
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Figure 1.2E 

Endometrial carcinoma cells in cervical smear 

1.2E 

All pictures kindly provided by Dr. Patricia Ewing, pathologist Erasmus Medical Centre, Rotterdam.  

1.2E

All pictures kindly provided by Dr. Patricia Ewing, pathologist Erasmus Medical Centre, Rotterdam. 
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Figure 1.3
Transvaginal sonography in women with postmenopausal bleeding
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Figure 1.3 

Transvaginal sonography in women with postmenopausal bleeding 

1.3A 

Double endometrium thickness in axial plane (14.5 mm).  

1.3A
Double endometrium thickness in axial plane (14.5 mm). 
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1.3B 

Same view as 1.3.A, endometrium lining marked with a yellow dotted line. Anterior myometrium (distance 2) 

measures 15.8 mm, posterior myometrium (distance 1) measures 13.7 mm. Hysterectomy confirmed the 

presence of a grade I, stage IB endometrioïd carcinoma of the endometrium. 

1.3B
Same view as 1.3A, endometrium lining marked with a yellow dotted line. Anterior myometrium (distance 
2) measures 15.8 mm, posterior myometrium (distance 1) measures 13.7 mm. Hysterectomy confirmed the 
presence of a grade I, stage IB endometrioïd carcinoma of the endometrium.
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postmenopausal bleeding, with good patient tolerance, and diagnostic accuracy with cost 

effectiveness.16

In women with recurrent bleeding hysteroscopy is advocated. Hysteroscopy is superior 

to any office sampling technique, and to dilatation and curettage (D&C) for detecting in-

trauterine abnormalities.17 Hysteroscopy also provides an opportunity to obtain a (directed) 

sample, or to perform a resection if required. In experienced hands office hysteroscopy is 

successful in obtaining a diagnosis in 80% of patients with postmenopausal bleeding.7;17-20 

The diagnostic accuracy of hysteroscopy is high for endometrial cancer, but only moderate 

for hyperplasia.21

GUIDELINE DEVELOPMENT AND REVISION

In The Netherlands, a steering committee under the leadership of Prof. Dr H.A.M. Brölmann, 

developed a guideline that was accepted by the NVOG in November 1996, and publisher 

in February 1997.12 Since a NVOG - guideline is valid for a period of five years, a revision 

was presented and published in 2003.13 (http://www.nvog.nl/files/leidraad_opst_richtlij-

nen_web,01-2004.doc) Two different types of changes were made, a small change to the 

9

1.3C  

1.3C 

In another patient the entire uterine cavity was filled with an irregular mass. The distinction between the mass 

and the uterine wall is unclear, particularly at the posterior wall, suggesting deep myometrial infiltration. 

Ventrally the remaining myometrium measures 5.6 mm (distance 1), dorsally the remaining myometrium 

measures 0.7mm (distance 2). Hysterectomy confirmed the presence of a grade III, stage IIB endometrioïd 

carcinoma of the endometrium, with extension to the cervical canal (not shown here).

1.3C
In another patient the entire uterine cavity was filled with an irregular mass. The distinction between the 
mass and the uterine wall is unclear, particularly at the posterior wall, suggesting deep myometrial infiltration. 
Ventrally the remaining myometrium measures 5.6 mm (distance 1), dorsally the remaining myometrium 
measures 0.7mm (distance 2). Hysterectomy confirmed the presence of a grade III, stage IIB endometrioïd 
carcinoma of the endometrium, with extension to the cervical canal (not shown here).
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Figure 1.3.D E F 
A woman presenting with postmenopausal bleeding, diagnosed with bladder cancer
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Figure 1.3.D E F  

A woman presenting with postmenopausal bleeding, diagnosed with bladder cancer 

1.3D  

The double endometrium thickness in the axial plane measures 6.2 mm.  

1.3D 
The double endometrium thickness in the axial plane measures 6.2 mm. 

11

1.3E 

In the bladder an irregular structure of 7.4 * 6.3 mm is visualized. 

1.3E
In the bladder an irregular structure of 7.4 * 6.3 mm is visualized.
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recommended approach for women with abnormal postmenopausal bleeding, and secondly 

a change concerning the outline of the guideline, this is done to improve standardization, 

and composition of the guidelines. In the 2003 version of the guideline of the Dutch Society 

of Obstetrics and Gynaecology the flow chart remained unaltered, although for women 

with an ET > 5 mm office endometrial sampling could now be offered with Saline Infusion 

Sonography (SIS) to better detect intrauterine abnormalities.13 When a center does not have 

SIS or office hysteroscopy available, the guideline proposes further diagnostic testing only in 

women with recurrent or persistent bleeding.12 Saline infusion sonohysterography consists 

of sonographic imaging of the uterus and uterocervical cavity, using real-time sonography 

during injection of sterile saline into the uterus. The benefits include minimal and brief 

discomfort, and a better understanding of intrauterine pathology. In a systematic review 

the success rate of SIS in postmenopausal women was reported 87% (95% CI 83 to 90%).22 

Nevertheless, the accuracy of SIS in diagnosing intrauterine pathology such as submucous 

fibroids and polyps is comparable to that of outpatient hysteroscopy,23;24 and SIS depicted 

more abnormalities at a lower cost per abnormality.25

To improve standardization of approach, and content of the guidelines, the AGREE instru-

ment has been introduced (appraisal of guidelines for research & evaluation in Europe). 

(http://www.agreecollaboration.org) One of the components of the AGREE instrument is 

the applicability of the guideline in clinical practice. This requires clearly defined review 

criteria that are derived from the key recommendations in the guideline. In the first guideline 

(1997),12 key recommendations were not given, but from the revised version (2003) the fol-

lowing conclusions and recommendations can be drawn.13

- After a first episode of abnormal postmenopausal bleeding an expectant policy is justified 

in women with double endometrial thickness not more than 4 mm.

12

1.3F 

Cystoscopic evaluation, showing a small urotheelcell carcinoma of the bladder. 

Pictures kindly provided by Dr. Anneke Steensma, gynaecologist, Eramsus Medical Centre, Rotterdam, The 

Netherlands 

1.3F
Cystoscopic evaluation, showing a 
small urotheelcell carcinoma of the 
bladder.

Pictures kindly provided by Dr. Anneke Steensma, gynaecologist, Eramsus Medical Centre, Rotterdam, The 
Netherlands



16

C
ha

p
te

r 1

- In women with an ET > 4 mm, office endometrial sampling is an accurate method for de-

tecting endometrial adenocarcinoma. During the same session, using the same catheter a 

saline infusion sonography (SIS) can be performed.

- Persistent or recurrent bleeding after menopause necessitates a diagnostic hysteroscopy, 

with tissue sampling.

JUSTIFICATION OF THE GUIDELINE

The Dutch guideline is a description of minimal care to be provided by a gynecologist to a 

woman with postmenopausal bleeding. In some circumstances deviation from the guideline 

may be justified, for example because of patient wishes, or the guideline might not be ap-

plicable as a result of local policies or circumstances (i.e. at the level of care institutions). 

In the guidelines the a-priori chance of a particular woman with postmenopausal bleeding 

having a (pre) malignancy is not taken into account. Both endometrial thickness and the risk 

of endometrial carcinoma are found to be associated with various other individual risk indi-

cators, including age, time since menopause, obesity, hypertension, diabetes mellitus, parity 

and smoking.26-29 Measurement of the endometrial thickness has been demonstrated to be 

useful for ruling out endometrial hyperplasia or carcinoma, although the a-posteriori risk is 

still approximately 2.5%, and there is still debate about accuracy as well as the appropriate 

Figure 1.4
Devices to obtain an office endometrial sample.

13

Figure 1.4 

Devices to obtain an office endometrial sample. 

Photo kindly provided by Gynotec, Malden, The Netherlands 

Photo kindly provided by Gynotec, Malden, The Netherlands
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cut-off level.30;31 A recent study demonstrated that time since menopause, in combination 

with endometrial thickness, can be useful for determining the pre-test probability, and to 

define when a negligible risk of cancer renders endometrial sampling unnecessary.32 The 

a-priori risk and a-posteriori risk in an individual patient are not taken into account in the 

guideline, and could usefully be included in clinical protocols; in women with a high-risk 

profile immediate endometrial sampling may prove to be a cost-effective strategy. Some 

doctors and patients might find a 2,5% a-posteriori risk for endometrial cancer unacceptable 

and request further testing, even when the ET is < 5 mm.19

AIMS OF THE THESIS

The aim of this thesis is to evaluate the diagnostic work-up in abnormal postmenopausal 

bleeding. First, we aim to evaluate whether the NVOG guideline is followed by gynecologists. 

Second, we want to evaluate whether the work-up can be improved by the use of a multi-

variable diagnostic approach incorporating data of medical history, physical examination, 

sonography, endometrium sampling and cytology.

OUTLINE OF THE THESIS

Chapter 2 evaluates the adherence to guideline of the Society of Dutch Obstetrics and 

Gynaecology. Chapters 3 assesses the potential value of cervical cytology in relation to the 

detection of endometrial cancer. Chapter 4 assesses the clinical consequences of an insuf-

ficient office endometrial sample. 

The chapters 5, 6 and 7 focus on the prediction of endometrial cancer in women with 

postmenopausal bleeding in relation to patient characteristics. The accuracy of the TVS in 

the detection of endometrial cancer is investigated in relation to body mass and to the pres-

ence of diabetes and hypertension. The relationship between age, postmenopausal age and 

endometrial cancer is also investigated, and a multivariable model is constructed. In chapter 

8, myometrium infiltration by endometrial cancer is studied by TVS, and compared to defini-

tive pathology of the hysterectomy specimen.

DESCRIPTION OF DATABASE

Patients who presented with postmenopausal bleeding were registered prospectively in a 

multi-center study between January 2001 and June 2003. Recruitment of patients was per-

formed in one university hospital and seven teaching hospitals. Each hospital is represented 
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by one or two members in the DUPOMEB study group. (Dutch study in postmenopausal 

bleeding) (Table 1.1). In November 2005 we started to retrieve the hospital charts to obtain 

follow-up information on the patients. For women diagnosed with endometrial cancer or 

pre-malignancy, data regarding treatment, disease stage and survival were obtained. For all 

other women, not diagnosed with a malignancy, we determined whether recurrent bleeding 

had occurred.

Papers forthcoming from this database are written on behalf of the DUPOMEB study 

group. 

For each chapter subsets of patients were drawn from the database. Chapter 2 was based 

on the principal report that was written for the Healthcare Insurance Board, Amstelveen, The 

Netherlands.33 This organization provided a grant (number 01135). This chapter concerns the 

first 837 women that were included in the study till January 2003. Chapter 3 concerns the 

contribution of the cervical smear in the detection of endometrial cancer in women with 

postmenopausal bleeding. As hormone therapy might induce shedding of the endometrium, 

and therefore increase the number of endometrial cells in the cervical smear, the composition 

of the cervical smear differs in women using HRT as compared to those who do not. Therefore, 

women using hormone replacement therapy (HRT) were not included in the analysis of the 

contribution of cervical cytology in postmenopausal bleeding. In chapter 4 we evaluated 

the final diagnosis in patients in whom the office endometrial samples were considered to 

be not- diagnostic. All patients originally in the database were included, and women with an 

Table 1.1 DUPOMEB members and institutions

Participating hospitals Number of 
patients included

DUPOMEB members (gynecologists)

Albert Schweitzer Hospital, Dordrecht 111 G. Sjarlot Kooi MD PhD

Diakonessenhuis, Utrecht 57 Maurice V. A. M. Kroeks MD PhD

Gelre Hospital, Apeldoorn 48 Peter H. M. van de Weijer MD PhD

Meander Medical Centre, Amersfoort 108 M. Jitze Duk MD, PhD

Mesos Medical Centre, Utrecht 31 Annette Bouwmeester, MD

Rijnstate Hospital, Arnhem 252 Paul H. L. J. Dijkhuizen MD, PhD

TweeSteden Hospital, Tilburg 192 Roy F. M. P. Kruitwagen MD, PhD
Annette F. ter Haar MD

University Medical Centre, Utrecht 122 Peter M. Heintz MD PhD
Helena C. van Doorn, MD (principal 
investigator)

Other institutions Other members 

Department of Clinical Epidemiology and Biostatistics, Academic 
Medical Centre, Amsterdam

Brent C. Opmeer PhD, epidemiologist

University Medical Centre, Utrecht Arianne Witteveen, nurse, data 
extraction and data management

Academic Medical Centre, Amsterdam and Máxima Medical 
Centre, Veldhoven

Ben W. J. Mol MD, PhD, gynecologist, 
epidemiologist

Erasmus Medical Centre, Rotterdam Curt W. Burger, MD, PhD, gynecologist
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ET ≥ 5 mm, or in whom the ET could not be measured, and where a subsequent sample was 

non-diagnostic were evaluated. For this analysis long term follow-up data were obtained to 

include all histological testing that was done from inclusion in the study, and to determine 

whether recurrent bleeding had occurred.

In chapter 5 the accuracy of endometrial thickness measurement in the diagnosis of en-

dometrial cancer was assessed in relation to particular patient characteristics. Women with 

postmenopausal bleeding during HRT usage have a smaller chance of significant endometrial 

pathology than those women with postmenopausal bleeding not on HRT. HRT also influences 

the sonographic findings in women; tamoxifen has well described effects, and unopposed 

estrogens will increase the endometrial thickness.34;35 For these reasons, women on HRT were 

not included in this study. Chapter 5 was based on a preliminary database; with patients 

included from January 2001 - January 2003. 

Table 1.2 Patient characteristics in relation to diagnoses

Malignancy
N = 84

Pre-malignancy
N = 10

Others @
N = 827

Age (years)(mean (SD) range) 69.0 (10.4; 49-90) 66.3 (10.3; 55 – 88) 61.2 (9.5; 37 – 93)

Nulliparous (%) 16 (19.0%) 2 (20%) 91 (11.0%)

Body Mass Index (kg/m2) 29.9 (16.6 - 57.2)
(n = 66)

34.8 (21.7 – 70.1)
(n = 9)

27.7 (16.9 – 57.4)
n = (703)

The presence of Number (%) Number (%) Number (%)

Diabetes
- diet controlled
- oral medication
- insulin dependent

3 (3.6)
9 (10.7)
5 (6.0)

1 (10.0)

2 (20.0))

15 (1.8)
37 (4.5)
28 (3.4)

Hypertension
- no prescription
- medically treated

8 (9.5)
24 (28.5) 3 (30.0)

42 (5.1)
174 (21.0)

Hormone treatment
- Estrogens only
- Progestogens only
- Estrogens and progestogens
- Tibolon
- Tamoxifen
- Other prescriptions

81 (96.4)

1 (1.2)

1 (1.2)
1 (1.2)

none 654 (79.1)
39 (0.4)
7 (0.8)
70 (8.5)
37 (4.5)
17 (2.1)
39 (4.7)

Thyroid disease 
- present 6 (7.1) 1 (10.0) 37 (4.5)

Malignancy in history 
- Breast cancer
- Other malignancy

3 (3.6)
4 (4.8)

45 (5.4)
32 (3.8)

Occurrence
- entered study with first episode 72 (85.7) 9 (90.0) 689 (83.3)

@ This group included women diagnosed with vulva, cervix, bowel, and metastatic breast cancer, women 
without diagnoses, due to patient refusal, death, or contraindications for surgery 



In chapter 6 we evaluated the relation between current age and time since menopause on 

one hand, and the risk of endometrial cancer on the other. Only women presenting with a 

first episode of uterine bleeding were included.

In chapter 7 we evaluated whether the efficiency of the current diagnostic work-up can be 

improved by combining patient characteristics with transvaginal measurement of endome-

trial thickness. In accordance with the arguments listed under chapter 5 we excluded patients 

using any hormonal treatment.

Chapter 8 includes data obtained in eleven hospitals, mainly in the region of Utrecht that 

participated in a study on the diagnostic accuracy of preoperative transvaginal sonography 

(TVS) for assessing myometrium infiltration in patients with endometrial cancer.

Overall, data were collected on 921 patients with abnormal postmenopausal bleeding. A 

summary of basic information concerning the whole population is given in Table 1.2. Patients 

are placed in three groups on the basis of diagnosis within 6 months after inclusion in the 

study; women with a malignancy of the endometrium, women with any type of endometrial 

hyperplasia with atypia, and in the last group all other patients. This group includes women 

diagnosed with vulva, cervix, and bowel, or breast cancer, women without diagnoses, cases 

where there was patient refusal, death or a contraindication for surgery. In Table 1.3 diagnos-

tic assessment is summarized for each of the aforementioned groups.

Table 1.3 Diagnostic procedures in women presenting with abnormal postmenopausal bleeding

Malignancy
N = 84

Pre-malignancy
N = 10

Others @
N = 827

TVS 
- missing
- ET < 5mm
- ET ≥ 5mm

11 (13.1)
3 (3.6)
70 (83.3)

2 (20.0)
0
8 (80.0)

91 (11.0)
382 (46.2)
354 (42.8)

Cervical smear
- Pap classification
- CISOE

66 (78.6)
61 (72.6)

7 (70.0)
6 (60.0)

744 (90.0)
619 (74.8)

Office endometrium sampling
- not performed
- not successful
- not- diagnostic
- adequate sample (histology)

17 (20.2)
21 (25.0)
3 (3.6)
43 (51.2)

4 (40.0)
1 (10.0)
1 (10.0)
4 (40.0)

370 (44.7)
153 (18.5)
87 (10.5)
217 (32.8)

Hysteroscopy 36 (42.9) 10 (100) 234 (28.3)

Dilatation and curettage 49 (58.3) 9 (90.0) 239 (28.9)

@ This group included women diagnosed with vulva, cervix, bowel, and metastatic breast cancer, women 
without diagnoses, due to patient refusal, death, or contraindications for surgery 
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Adherence of Dutch gynecologist to the guideline “Investigation of abnormal post-

menopausal bleeding”

By DUPOMEB (Dutch study on postmenopausal bleeding)

Ned Tijdschr Geneeskd. 2005;149:2676-82.

SUMMARY

Aim: The guidelines of the Dutch Society for Obstetrics and Gynaecology recommend that 

patients with postmenopausal blood loss be examined by transvaginal sonography followed 

by histological studies of the endometrium whenever the thickness of the endometrium 

exceeds 4 mm. We investigated whether these guidelines are followed in clinical practice.

Design: Prospective cohort study

Method: In 8 hospitals a total of 837 patients with abnormal postmenopausal blood loss was 

studied. The guideline for postmenopausal bleeding was known at the start of the study in 

all hospitals. All patients were evaluated to determine whether the diagnostic approach used 

conformed to the guideline.

Results: In total 98% of the women underwent sonography. The thickness of the endome-

trium was 4 mm or less in 43%, more than 4 mm in 46% and not evaluated in 9% of the 

cases. Underdiagnosis occurred when no examination whatsoever was carried out or when 

histological studies were not performed when the endometrial thickness was more than 4 

mm. It appeared that this was the case for 52 (6%) of the patients, 3 patients refused further 

examination and one patient had co-morbidity so that subsequent examinations were not 

performed. In 108 cases (13%) tissue samples for histological examination were obtained al-

though this was not necessary according to the guideline. In 86 (10%) cases curettage and/or 

hysteroscopy was performed whereas endometrial aspiration would have been sufficient.

Conclusion: Implementation of the guideline for the diagnosis of abnormal postmenopausal 

bleeding was fairly good. There were only a few cases of underdiagnosis; in contrast, un-

necessary (histological) examination or unnecessary invasive diagnostic procedures were 

seen more often. The efficiency of diagnostic management can be enhanced by performing 

subsequent histological studies only when a patient has a thickened endometrium and by 

relying on endometrial aspiration in such cases.
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INTRODUCTION

Abnormal postmenopausal bleeding is quite common.1 The incidence decreases with the 

duration of the postmenopausal period.2 Diagnosis of abnormal postmenopausal blood loss 

is the subject of both a guideline of the Dutch Society for Obstetrics and Gynecology (NVOG) 

and a transmural agreement (2002) between general practitioners and gynecologists.11-13 The 

NVOG guideline was drawn up in 199712 and revised in 2003.13

The NVOG guideline is shown schematically in Figure 2.1. After anamnesis and physical 

examination, a transvaginal sonogram is performed whereby the thickness of the double 

layer of the endometrium is measured. At an endometrial thickness of 4 mm or less, the 

chance of malignant abnormalities is so small that a “wait-and-see” approach is considered 

sufficient. When the endometrial thickness is more than 4 mm, histological examination of 

the endometrium is indicated in order to exclude carcinoma or atypical hyperplasia of the 

endometrium. Aspiration of the endometrium in the case of postmenopausal bleeding has 

a sensitivity of 99% for demonstration of a malignancy.16 The risk of complications of this 

technique is low, the method is inexpensive and the burden to the patient is small. When 

aspiration is not possible or does not yield representative material, more invasive examina-

tion techniques, such as curettage – if necessary with hysteroscopy, must be applied.23;36

The NVOG guidelines thus form a guide for daily practice. However, for implementation 

more is needed than just passing out the guidelines.37;38 The first step is to determine whether 

the guidelines are applied. We carried out a prospective cohort study to determine whether 

the diagnostic management of women with postmenopausal blood loss conformed to the 

NVOG guideline of 1997.

MATERIAL AND METHODS

The study was carried out by the Departments of Gynecology of eight Dutch hospitals. The 

guideline for postmenopausal blood loss was known in all hospitals at the start of the study 

and was followed everywhere, according to those involved. Between January 2001 and Janu-

ary 2003 all women with abnormal postmenopausal bleeding were included in the study. 

Data on diagnostic management was registered. For evaluation purposes, the following 

patient groups were defined:

1. Patients who did not undergo sonography

2. Patients for whom the endometrium could not be evaluated at sonography 

3. Patients with an endometrial thickness of 4 mm or less 

 - without subsequent histological examination

 - with subsequent histological examination

4. Patients with an endometrial thickness of more than 4 mm
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 - without subsequent histological examination

 - with subsequent histological examination

A distinction was made between histological samples acquired by means of aspiration and 

samples acquired by curettage and/or hysteroscopy. An hysteroscopy that did not yield 

histological samples because of atrophy is not considered as non-adherence to the guide-

Figure 2.1
“Guidelines for management of patients with abnormal vaginal blood loss in the post menopause” from NVOG 
guidelines No. 4; February 1997.
With permission from the Dutch Society for Obstetrics and Gynaecology.

14

Figure 2.1 

“Guidelines for management of patients with abnormal vaginal blood loss in the post menopause” from NVOG 

guidelines No. 4; February 1997.{1997 162 /id} 

With permission from the Dutch Society for Gynaecology. 
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line.23 Subsequently it was determined whether the physicians conformed to the guideline 

and if not, whether there was an explanation for not following the guideline. Procedures 

were considered “unnecessary diagnostic procedures” when supplementary tissue studies 

were carried out without reason in patients with an endometrium ≤ 4 mm. Also when further 

studies were carried out, after a representative endometrial aspiration that did not show 

(pre)malignancy. “Underdiagnosis” was defined as no examination at all or no histological 

studies when the endometrium was more than 4 mm thick.

RESULTS

The study included 845 women, eight of whom were excluded due to a prior hysterectomy. 

The average age was 62 years (range 37-92), the average duration of the postmenopausal 

period was 11.4 years (range 1-50). For 705 (85%) of the women it was the first episode of 

abnormal vaginal blood loss; 732 (88%) of the women were multiparae. Twenty percent of 

the women used a hormone preparation. The approach of the gynecologist is compared with 

the guideline (Table 2.1).

Patients who did not undergo sonography

Of the 19 (2%) women who did not undergo sonography there was an obvious reason in four 

cases. Fourteen of the other 15 patients underwent histological examination directly, four by 

curettage. For further details, see Table 2.1.

Patients for whom the endometrium could not be evaluated at sonography

For 74 of the 818 women (9%) the thickness of the endometrium could not be determined. 

In 50 of the 74 cases an attempt was made to perform endometrial aspiration. In 14 cases 

an endometrial aspiration was not attempted but an appointment for hysteroscopy and/or 

curettage was made. For the remaining ten cases neither aspiration nor hysteroscopy or 

curettage was requested. Ultimately it was not clear why 12 patients, including five after 

unsuccessful aspiration, did not undergo a supplementary examination.

Patients with an endometrial thickness of 4 mm or less

In 361 (44%) women who underwent sonography the endometrial thickness was 4 mm or 

less. For 136 (38%) patients subsequent histological examinations were performed, see also 

Table 2.1. In 19 cases, the patient suffered a recurrent episode of postmenopausal blood loss; 

nine patients underwent subsequent examination because of an abnormal Pap smear, two 

due to use of tamoxifen and one for therapeutic reasons after very severe bleeding. Finally 

98 patients underwent endometrial diagnostic examination without a clear reason while the 
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sonogram was reassuring. Neither atypical hyperplasia nor endometrial cancer was found in 

any of these patients.

In the group of patients with an endometrial thickness of 4 mm or less serious pathology 

was found in three cases. One patient who used tamoxifen underwent sonography (endo-

metrial thickness 3 mm) as well as endometrial aspiration at the first consultation. In another 

case a patient underwent hysteroscopy and curettage 5 months after her first consultation 

for recurrent bleeding; a malignancy was diagnosed. Finally one patient had an endometrium 

thickness of 4 mm but severe atypia of the endometrium was indicated by the cervical smear 

and subsequently confirmed by curettage.

Patients with an endometrial thickness of more than 4 mm

Of the women who underwent sonography, 383 (47%) had an endometrial thickness of 

more than 4 mm. In 72 (19%) cases endometrial aspiration was not performed a priori (see 

Table 2.1). One patient underwent hysterectomy since a probable diagnosis of endometrial 

carcinoma was based on cervix cytology. In ten cases no reason could be found for omitting 

histological examination.

Endometrial aspiration was performed in 311 cases. This yielded an outcome in 198 (64%) 

cases. Additional examination of 17 patients was carried out despite a favorable result of the 

aspiration without a clear reason. 

Of the 113 patients for whom the endometrial aspiration was not successful (N=64) or 

resulted in an outcome “not representative” (N=49), subsequent hysteroscopy and/or curet-

tage followed in 55 and 29 cases, respectively, while 29 patients did not undergo any further 

histological examination. In three of these latter patients a malignancy had already been 

demonstrated. For one 92-year-old patient endometrial carcinoma was diagnosed on the 

basis of cervix cytology but because of her poor condition further treatment was not consid-

ered feasible. In addition one patient had a metastasized breast cancer and one a carcinoma 

of the bladder. In 15 of the 29 cases it is not clear why further histological examination was 

not carried out.

In summary: in 38 cases histological examination was indicated but was not carried out 

without a clear reason, in 13 cases aspiration was performed while hysteroscopy and cu-

rettage were indicated, three patients refused further examination and one could not be 

examined further because of co-morbidity. In one case neither sonography nor histological 

examination was carried out.

In total 108 patients underwent unnecessary histological examination, usually aspiration 

but sometimes hysteroscopy and/or curettage or both. In addition 86 underwent a curettage 

and/or hysteroscopy when endometrial aspiration would have been sufficient.
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DISCUSSION

We found that for two-thirds of the women who presented with abnormal vaginal blood 

loss, diagnostic management conformed to the guideline. Deviation from the guideline 

consisted predominantly of unnecessary diagnostic procedures or unnecessarily invasive 

diagnostic procedures and to a lesser degree underdiagnosis. For approximately one-third 

of the patients with an endometrial thickness of 4 mm or less, histological examination 

was performed without an indication anyway. These extra examinations did not lead to the 

detection of more (pre)malignancies than would have been the case if the guideline had 

been followed strictly. In addition histological examination was often carried out in an un-

necessarily invasive manner. For patients with an endometrial thickness of more than 4 mm a 

curettage and/or hysteroscopy was often carried out while an endometrial aspiration would 

have been sufficient. On the basis of our study it would appear possible to conform more 

strictly to the NVOG guideline for abnormal postmenopausal blood loss without decreasing 

the accuracy.

The guideline was followed fairly well, possibly because the guideline is relatively simple 

and can easily be carried out in clinical practice. Transvaginal sonography can, at present, be 

carried out in almost every office directly, just like the endometrial aspiration. For some pa-

tients with postmenopausal bleeding the presence of other risk-enhancing factors suggests 

that the chance of endometrial carcinoma is increased and it is possible that the gynecologist 

in these cases will decide to deviate from the guideline and will proceed sooner to an invasive 

examination: for instance, women with a high risk due to their age, use of tamoxifen, obesity 

or diabetes mellitus.39 For users of tamoxifen with postmenopausal blood loss, the reliability 

of the sonogram is decreased,40 while the reliability of endometrial aspiration is not clear for 

this group of patients. In our study we did not investigate the degree to which these factors 

influenced the management of diagnosis.

Deviation from the guideline could also be explained by the principle of shared decision-

making whereby the patient herself is involved in making decisions about medical interven-

tions.41 Although the chance of abnormal postmenopausal blood loss in a patient with an 

endometrial thickness of 4 mm or less is in general estimated to be very small, the two meta-

analyses carried out in this field contradict one another somewhat.30;42 The decision to accept 

the small chance of endometrial carcinoma with the wait-and-see policy or to undergo more 

invasive diagnostic procedures and accept the inherent risks can turn out differently for indi-

vidual patients and physicians, whereas the guideline are based on a general consideration 

which applies for everyone. An investigation of the preference of women for a certain policy 

in case of postmenopausal blood loss has to our knowledge not been carried out.

The guideline for postmenopausal blood loss focus entirely on the exclusion of malignancy 

whereas postmenopausal blood loss can also be caused by polyps, or other benign disor-

ders.1;43 For the demonstration and eventual removal of polyps hysteroscopy is superior. In 
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some of the participating clinics there is a triage system and the patient who presents with 

postmenopausal blood loss can undergo an outpatient hysteroscopy with biopsies at her 

first consultation. This too will influence the frequency of hysteroscopy. 

Sometimes for the evaluation of implementation of a guideline it is worthwhile to develop 

quality indicators.44;45 Depending upon the nature of the care and the relevant guideline, the 

indicators can vary in detail or complexity. The guideline for diagnosis of postmenopausal 

blood loss is simple and deviations from the guideline can be described fairly easily as devia-

tions from the proposed diagnostic management. The deviations found in our study could 

be useful for definition of valid indicators for measurement of the quality of care during 

diagnosis of postmenopausal blood loss.

The next step to improve the implementation of these guideline and therefore also the 

care provided is to identify success and failure factors that can enhance or hinder use of the 

guideline.46 These factors can vary in nature (for example, the quality of the guideline, knowl-

edge and motivation of the physician, organization of care, regulations, patient factors) and 

can be investigated by means of structured interviews with physicians and patients.

Although the guideline for diagnosis of postmenopausal blood loss was followed fairly 

well, it appears from this study that unnecessary diagnostic procedures or unnecessarily in-

vasive diagnostic procedures are performed. In addition to the uncertainty about the true ac-

curateness of the proposed diagnostic management, individual considerations of physicians 

and patients may possibly play a role in the decision to perform subsequent examinations in 

order to exclude eventual malignant abnormalities with certainty.

Ned Tijdschr Geneeskd. 2005;149:2649-52. 

Ned Tijdschr Geneeskd. 2006;150:586. 

Ned Tijdschr Geneeskd. 2006;150:586; author reply 586-7. 
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SUMMARY 

Background: The potential value of the cervical smear in the diagnosis of endometrial cancer 

is unclear. The aim of the present study was to assess the accuracy of the cervical smear in 

the diagnosis of endometrial cancer in women with postmenopausal bleeding, with a special 

focus on the diagnostic accuracy of the presence of normal endometrial cells.

Methods: Women presenting with abnormal postmenopausal bleeding, not using HRT, were 

prospectively included in eight hospitals in The Netherlands. Cervical cytology was coded ac-

cording to both the Papanicolaou classification, as well as the Dutch coding system (CISOE-A). 

The latter system classifies squamous cells, endometrial cells and other cell types separately. 

For both classification systems, likelihood ratios for the presence of (pre) malignancy of the 

endometrium were calculated. 

Results: We included 543 women with postmenopausal bleeding. There were 56 women 

(11.7%) with endometrial carcinoma and six women with atypical hyperplasia. A Pap III 

increased the probability of (pre) malignancy (LR 3.5), whereas Pap IV and Pap V virtually 

proved the presence of carcinoma. The CISOE-A classification showed similar results. The 

presence of normal endometrial cells did not increase the probability of endometrial (pre) 

malignancy. 

Conclusions: Addition of the results of the cervical smear to endometrial thickness could 

detect incidental endometrial cancers that are missed by TVS (< 5 mm). In women with 

postmenopausal bleeding the presence of normal endometrial cells is not predictive for 

endometrial cancer.
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INTRODUCTION

The work-up for postmenopausal bleeding has changed over the last decade. Until recently 

dilatation and curettage (D&C) was the procedure of first choice, but transvaginal sonog-

raphy and office biopsy techniques have replaced the need for D&C.16;30;47 Some authors 

recommend hysteroscopy or saline infusion sonography (SIS) in all women presenting with 

postmenopausal bleeding, since intrauterine abnormalities can easily be missed by D&C and 

office sampling techniques.17;22;48 Although there is controversy over the usefulness of SIS 

or hysteroscopy, there is general consensus that transvaginal sonography and subsequent 

histologic testing for women with ET ≥ 5 mm should be performed.9;12

Cervical cytology is also recommended in the work-up for postmenopausal bleeding.9;12;49;50 

In a systematic review the conventional Papanicolaou (Pap) test was reported to be accurate 

in the diagnosis of cervical (pre) malignancy.51 In postmenopausal bleeding, cytology is used 

to detect cervical neoplasm as a cause of postmenopausal bleeding. The contribution of the 

cervical smear in the diagnosis of endometrial cancer is less clear. Second, cytology might 

be useful in the diagnosis of endometrial cancer when cervical pathology has been ruled 

out.52;53 Third, presence of endometrial cells in a cervical smear of a postmenopausal woman 

is considered to be indicative for endometrial pathology.54-56 The purpose of this study was 

to evaluate whether cervical cytology is useful for the diagnosis of endometrial cancer in 

women with postmenopausal bleeding. 

MATERIALS AND METHODS

The study was performed in a university hospital and seven teaching hospitals in The Neth-

erlands. Between January 2001 and June 2003, consecutive patients who presented with 

abnormal postmenopausal bleeding were registered. Women who had had a hysterectomy, 

women using any kind of hormonal treatment in the preceding 24 months, and women who 

were diagnosed with another malignancy were not included in the study. 

A cervical smear was made either by the referring general practitioner, or by the gynecolo-

gist, as customary to the local protocols. Cervical cytology specimens were submitted to the 

cytology laboratory either as conventional slides or as liquid based cytology. Cervical cytol-

ogy was coded according to both the Papanicolaou classification (Pap- score), and the Dutch 

national coding system (CISOE-A).57;58 In the Dutch CISOE-A classification system the smears 

are examined for five different dimensions to indicate the composition and morphology of 

the smear. These dimensions are composition (C), inflammation (I), squamous epithelium 

(S), other findings and endometrium (O) and endocervical columnar epithelium (E). These 

CISOE-A dimensions are scored varying from 1 to 9, and the score is than merged into a five 
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digit score. In addition to this, the CISOE-A system gives a judgment on the adequacy of the 

smear (-A) which is graded as adequate, suboptimal, or inadequate.

In the current study, evaluation of the women was performed according to the guideline 

of the Dutch Society of Obstetrics and Gynaecology.12;39 In short, a gynecological examina-

tion, including cervical cytology, was performed, followed by transvaginal sonography 

using high frequency (5-7.5 MHz) transducers. Endometrial thickness (ET) was measured 

as a double layer measurement at its thickest part in the longitudinal plane. In case the 

ET was 4 mm or less, and cervical cytology was normal, the patient was reassured, and 

instructed to contact the doctor if new bleeding should occur. In case of abnormal findings 

in the cervical cytology, or when the ET was more than 4 mm, histology was obtained, 

using an office endometrial sampling technique, during hysteroscopy, or with dilatation 

and curettage. 

Malignancy and pre-malignancy were considered absent when women with an endome-

trial thickness of 4 mm or less had an uneventful follow-up, or when histology specimens 

showed atrophy, benign polyps, hyperplasia without atypia, or proliferation. We recently 

reviewed the patient charts to confirm the negative follow-up status. 

Atypical hyperplasia and endometrial malignancy in the histology specimen were catego-

rized as “endometrial (pre) malignancy”, since these findings both warrant further treatment. 

The pathologist was unaware of the final diagnosis while assessing the smear. With respect 

to final outcome, we distinguished women with (pre) malignancy and women without (pre) 

malignancy.

Analysis

We tabulated the results of the cervical smear against the final disease status. We made 

separate tables for the conventional Papanicolaou classification and for the CISOE-A score. 

For each of the categories likelihood ratios (LR) and their 95% confidence intervals (95% CI) 

were calculated. The LR of a test result is calculated as the probability of that test result in 

women with (pre) malignancy divided by the probability of that test result in women without 

(pre) malignancy. A LR can vary between 0 and infinity. A LR of 1 expresses no discriminatory 

capacity at all. The higher the LR, the more likely the presence of malignancy. On the other 

hand, the closer the LR is near 0, the less likely is the presence of malignancy.

RESULTS 

During the study period 921 women presented with postmenopausal bleeding. We excluded 

eight women with a previous hysterectomy, and 175 women using hormonal treatment. 

Ten women had other malignancies; i.e. bladder cancer (n = 4), cervical cancer (n = 2), vulva 

cancer, borderline tumor of the ovary, metastatic breast and colon cancer. Of the remaining 
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728 women a cervical smear was obtained in 648, of which in 543 both the Papanicolaou 

classification and the CISOE-A results were available. Among these 543 women, there were 56 

women (11.7%) with endometrial carcinoma and six women with atypical hyperplasia. 

The mean age of the patients was 62.8 years (SD 9.9, range 37 - 91 years). The smear was 

reported to be “adequate” in 450 women (83%). One patient had a Pap V (CISOE C3, I9, S1, O7, 

E2), and an endometrial thickness of 12 mm. Office endometrial sampling was technically 

unsuccessful. Due to severe co-morbidity her endometrium was not further assessed, and 

she was treated with high dose progestin. As the final disease status could not be verified, 

this patient was excluded from further analyses. 

Table 3.1 shows the findings at the Papanicolaou classification. A normal Pap score (Pap I) 

decreased the probability of (pre) malignancy (LR 0.52, 95% CI 0.40-0.68). A Pap score Pap II 

did not affect the probability of (pre) malignancy (LR 0.87, 95% CI 0.27-2.8). A Pap score Pap 

III increased the probability of (pre) malignancy (LR 2.6, 95% CI 0.39-2.9), whereas all patients 

with a Pap score IV or V had endometrial cancer.

Table 3.2 shows the results of the CISOE classification. As for the Papanicolaou classification 

a normal smear decreased the probability of endometrial cancer (LR 0.50, 95% CI 0.38-0.67). 

Similarly, an otherwise unremarkable smear, that contained normal endometrial cells, de-

creased the probability of (pre) malignancy of the endometrium (LR 0.62 (95% CI 0.15-2.6). 

However, presence of dysplastic endometrial cells had an increased likelihood ratio, and 

the likelihood of endometrial cancer increased further when the dyskaryosis became more 

severe. 

There were 31 patients with dysplastic squamous cells, but this was not associated with the 

presence of endometrial (pre) malignancy. Three patients had dysplastic endocervical cells, 

two of which had (pre-) malignancy of the endometrium. In the 11 patients with multiple 

types of dysplastic cells at the CISOE classification, five of the six patients with endometrial 

carcinoma had at least dysplastic endometrial cells. 

When a Papanicolaou classification III or higher was considered abnormal, the sensitivity 

of the smear was 46% (95%CI 34 to 60%) for a specificity of 97% (95% CI 95 to 99%). Similar 

Table 3.1 Papanicolaou classification of cervical smear in relation to final diagnosis

Carcinoma
Atypical 
hyperplasia 

Benign 
Likelihood ratio 
(95% CI)

(N=56) (N=6) (N=481)

Non diagnostic (Pap 0) 0 0 6 0

Normal (Pap I) 24 5 431 0.52 (0.40 to 0.68)

Very mild dyskaryosis (Pap II) 3 1 29 1.1 (0.39 to 2.9)

Mild or moderate dyskaryosis (Pap III) 5 0 15 2.6 (0.39 to 2.9)

Carcinoma in situ (Pap IV) 9 0 0 ∞

Carcinoma (Pap V) 15 0 0 ∞
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sensitivity and specificity were obtained when abnormal endometrial or endocervical cells 

were considered as a positive test result. 

Table 3.2 CISOE-A classification of cervical smear in relation to final diagnosis

CISOE Carcinoma
Atypical 
hyperplasia 

Benign 
Likelihood ratio 
(95% CI)

(N = 56) (N=6) (N=481)

Normal smear, no endometrial cells 
present

normal 22 5 415 0.50 (0.38-0.67)

Normal endometrial cells present 2 0 25 0.62 (0.15-2.6)

Mild dysplastic endometrium cells O3 – O4 2 0 6 2.6 (0.53-13)

Moderate dysplastic endometrium 
cells

O5 1 0 1 7.8 (0.49-122)

Severe dysplastic endometrium cells O6 4 0 1 31 (3.5-273)

Adenocarcinoma of endometrium 
cells

O7 – O8 14 0 0 ∞

Abnormal endocervical cells E3 – E5 0 1 1 7.8 (0.49-122)

Severe atypical endocervical cells E6 1 0 0 ∞

Mild atypia and dyskaryosis of 
sqaumous cells 

S2 – S4 4 0 26 1.2 (0.43-3.3)

Severe dyskaryosis of sqaumous 
cells

S6 0 0 1 ∞

Multiple abnormalities, maximal 
atypia

S2-3 or 
E3

1# 0 2# 3.9 (0.36-42)

Multiple abnormalities, not more 
than mild dysplasia

S4, O4, 
E4

1* 0 3** 2.6 (0.27-24)

Multiple abnormalities, not more 
than severe dysplasia 

S6, O6, 
E6

4*** 0 0 ∞

O3 = atypical repair reaction, O4 = mild atypical endometrium, O5 = moderate atypical endometrium, O6 = 
severe atypical endometrium, O7 = endometrial adenocarcinoma, O8 = metastasis malignant tumour (not 
endometrium), E3 = some atypical endocervical cells, E4 = mildly atypical endocervical cells, E5 = moderate 
atypical endocervical cells, E6 = severe atypical endocervical cells, E7 = carcinoma in situ of endocervix, E9 = 
adenocarcinoma of endocervix S2 = abnormal squamous metaplasia, S3 = atypical squamous metaplasia, S4 
= mild squamous dyskaryosis, S5 = moderate squamous dyskaryosis, S6 = severe squamous dyskaryosis, S7 
= carcinoma in situ of squamous epithelium, S9 = invasive squamous carcinoma

# None of the patient with multiple abnormalities, maximal atypia, had abnormal endometrial cells
* The patient with multiple abnormalities, not more than mild dysplasia and endometrial cancer had mild 
dysplastic endometrial cells in her smear.
** Two out of three patients with multiple abnormalities, not more than mild dysplasia without endometrial 
cancer had mild dysplastic endometrial cells in their smear.
*** Three out of four patients with multiple abnormalities, not more than severe dysplasia and endometrial 
cancer had severe dysplastic endometrial cells in their smear
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There were 228 patients with endometrial thickness of 4 mm or less, two of which had 

endometrial cancer. One of these two patients was detected from an abnormal Pap smear 

(Pap IV, CISOE O6 E6-A2), whereas the other woman had a normal smear (Pap I, C4 I6 S1 O1 

E1-A1).

When TVS and endocervical smear were combined, and either an ET ≥ 5 mm, or an abnor-

mal smear was considered to be abnormal, the sensitivity increased from 96.7% to 98,4%, for 

a decrease in specificity from 47.0% to 41.2%, as compared to TVS only.

DISCUSSION

We reported on the accuracy of cervical smears in the diagnosis of endometrial cancer. The 

sensitivity of cervical smear was around 50%, for a specificity of 97%. One of the two cases 

of endometrial cancers that were missed by sonography (ET < 5 mm) was identified by the 

smear. The presence of normal endometrial cells did not increase the risk of endometrial (pre) 

malignancy. Dysplastic endometrial cells were found to be highly associated with adenocar-

cinoma of the endometrium. 

For women with dysplastic endometrial cells in the smear histologic testing is mandatory, 

since two in three will be found with (pre) malignancy of the endometrium. In women with 

adenocarcinoma cells in the cervical smear and significant co-morbidity, in whom office 

sampling techniques fail, treatment might be justified without further invasive testing. For 

women without such restrictions (hysteroscopic) directed biopsies or D&C should however 

be performed to obtain an adequate diagnosis. 

In this study almost half of endometrial cancer patients had abnormal Pap smear results 

(> Pap II). In 25% of the malignancies, adenocarcinoma cells were present (Pap V), which is 

within the range of 15-50% reported in the literature.52;53;59-66 

We compared the Pap classification and the CISOE-A classification. A hypothetical advan-

tage of the CISOE-A classification is that women with abnormal squamous cells can be differ-

entiated from women with other abnormal cells. However, as there was only one woman with 

a Pap III or higher due to dysplastic squamous cells, this advantage was absent in women 

with postmenopausal bleeding. 

The second advantage of the CISOE-A classification is that both the composition of the 

smear and the morphology of the different cell types are scored. Therefore, the CISOE-A sys-

tem provides the practitioner with information whether or not the endometrial cells have a 

normal aspect. In previous studies normal endometrial cells, histiocytes, psammoma bodies 

and atypical glandular cells of undetermined significance (AGCUS) have been related to the 

presence of endometrial cancer.54-56;67-70 A thorough analysis of the studies on the contribu-

tion of cervical cytology in endometrial cancer is hampered somewhat by the heterogeneity 

of the study population and patient characteristics like symptoms (bleeding), menopausal 
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status, and the use of hormone replacement therapy. In addition to this, the (histological) 

follow-up of patients with abnormal cytology results was diverse within studies; particularly 

in studies that addresses typical finding in cervical smears, definitive (histologic) diagnosis 

often were incomplete. In a review on the significance of benign endometrial cells in cer-

vicovaginal smears it was concluded that the frequency of endometrial adenocarcinoma 

following the finding of normal endometrial cells in a postmenopausal patient with vaginal 

bleeding is definitely higher than in the asymptomatic patient in the same setting.71 

In our study only women presenting with postmenopausal bleeding were included. In the 

studied group the LR of normal endometrial cells for the presence of endometrial cancer was 

0.62 (95% CI 0.15 to 2.0). This is in agreement with the results of Gomez-Fernandez et al, who 

found that in women diagnosed with endometrial cancer or atypical hyperplasia, the preva-

lence of benign endometrial cells was comparable to the prevalence in women without these 

conditions. 69 Endometrial cells are shedded by the endometrium throughout the menstrual 

cycle, but more frequently in the first 12 days.72 In postmenopausal women not using HRT 

such a cycle is absent, but the endometrium continuously remodels, with subsequent shed-

ding of endometrial cells, which might be found in the cervical smear.73 Benign pathology 

can also lead to the presence of endometrial cells in the cervical smear. This is reported for 

endometrial polyps, leiomyoma, and other causes of vaginal bleeding.71 

In conclusion, addition of the results of the cervical smear to endometrial thickness could 

detect incidental endometrial cancers that are missed by TVS (ET < 5 mm). In women with 

postmenopausal bleeding the presence of normal endometrial cells is not predictive for 

endometrial cancer.
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SUMMARY 

Objective: Guidelines for postmenopausal women presenting with abnormal vaginal bleed-

ing advocate endometrial sampling in women with a double endometrial thickness (ET) of 5 

mm or more at transvaginal sonography. The amount of tissue obtained by office endometrial 

sampling varies considerably, and might be not sufficient for pathological characterization. 

We assessed whether or not further histologic assessment can be omitted after an office 

sampling with a non-diagnostic histology specimen.

Methods: We used data from a prospective cohort study of women who presented with 

abnormal postmenopausal bleeding in eight hospitals in The Netherlands. This study was 

limited to women with an ET of 5 mm more, or an ET that could not be measured and subse-

quently a non-diagnostic office endometrial sample. Further evaluation of the endometrium 

was performed with hysteroscopy and/or curettage.

Results: Among 913 women with postmenopausal bleeding ET was either unknown or 5 mm 

or more in 516 of them. An endometrial office biopsy was performed in 403 of these women. 

Sampling was not possible in 93 women, whereas in the remaining 310 women the procedure 

was technically adequate. In 244 of these women a diagnosis was obtained, whereas in 66 

women the quantity of tissue obtained was not sufficient for pathological characterization. 

Further investigation revealed an endometrial malignancy in three of these women, and 

hyperplasia with atypia in one.

Conclusion: In women with postmenopausal bleeding and a non-reassuring TVS, a tech-

nically well performed, but non-diagnostic office endometrial sample does not rule out 

endometrial cancer, and necessitates further endometrial sampling.
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INTRODUCTION 

Guidelines considering the management of abnormal postmenopausal vaginal bleeding ad-

vocate measurement of the double endometrial thickness (ET) with transvaginal sonography. 

In women with an ET of 5 mm or more, and women in whom the ET can not be measured, en-

dometrial sampling to rule out atypical hyperplasia or endometrial cancer is warranted.12;30;74 

Dijkhuizen et al. performed a meta-analyses on the accuracy of endometrial sampling in the 

diagnosis of endometrial cancer, and found that in women with postmenopausal bleeding 

the sensitivity and specificity for office endometrium sampling devices were 99.6% and 95% 

respectively.16 Only one study reported on the diagnosis of atypical hyperplasia in postmeno-

pausal bleeding, and reported for the Pipelle office endometrium sampler a sensitivity and 

specificity of 88% and 98%, respectively.75 Despite these reassuring features, the amount of 

tissue obtained by office sampling varies considerably, and is sometimes “insufficient” for 

a reliable histological diagnosis. “Insufficient” might refer to scant tissue, a tissue sample 

without endometrium present, and a sample with suspicion for malignancy, in which the 

pathologist cannot make a definitive diagnosis given the material present. In case the mate-

rial is classified as insufficient for histological diagnosis, the clinician is in doubt whether or 

not to proceed with more invasive testing, e.g., (office) hysteroscopy with directed biopsies, 

or dilatation and curettage (D&C), or simply to rely on the negative biopsy. In case of a not-

diagnostic sample the guideline of the Dutch Society for Obstetrics and Gynaecologists, for 

example, leaves further testing to the discretion of the gynecologist.12

Studies that provide information on endometrial malignancies in women with insufficient 

office samples concern one or two patients with (pre-) malignancies after biopsies with insuf-

ficient samples in small series.76-79 The aim of our study was to evaluate the clinical outcome 

in patients who underwent an office endometrial biopsy that revealed insufficient material 

for a definite diagnosis.

MATERIALS AND METHODS

We performed a prospective study among women who presented with abnormal postmeno-

pausal bleeding in eight hospitals in The Netherlands. Postmenopausal bleeding is consid-

ered abnormal when bleeding occurs after cessation of menstrual periods for 12 months 

or more, and when bleeding in postmenopausal women on hormone replacement therapy 

is not explained by hormonal withdrawal. All women underwent a work up for postmeno-

pausal bleeding according to the guideline of the Dutch Society for Obstetrics and Gynaecol-

ogy.12 This work up started with transvaginal ultrasound measurement of the ET with a high 

frequency (5-7.5 MHz) transducer. Endometrial thickness was measured as a double layer 

measurement at its thickest part in the longitudinal plane. When the endometrial layers were 
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separated by intrauterine fluid, both layers were measured and the sum recorded. When it 

was not possible to measure the ET in a reliable way, this was also recorded. In case the ET was 

≤ 4 mm the patient was reassured, and instructed to contact the physician if new bleeding 

should occur.

When the endometrial thickness was 5 mm or more, or not measurable, endometrial biopsy 

was performed using an office sampling technique. Recurrent bleeding within 6 months after 

presentation was followed by hysteroscopy and curettage.

The present study evaluated two groups of patients. In the first group office sampling could 

not be performed due to technical reasons (”technical failure”), such as inability to introduce 

a vaginal speculum, to visualize the cervix, or to pass the cervical os due to stenosis or pain. 

In the second group the quantity of tissue obtained was not sufficient for diagnosis, although 

the physician was certain that the uterine cavity had been sampled thoroughly. 

In case office biopsy resulted in an inconclusive diagnosis, subsequent endometrial assess-

ment was performed with hysteroscopy, with D&C, or both. Among patients with inconclu-

sive office biopsies, we determined the proportion of women diagnosed with endometrial 

cancer, or atypical hyperplasia. Hospital charts of women with either technical failure or a 

non-diagnostic office endometrial sample were reviewed in November 2005 to include all 

histological testing that was done from inclusion into the study, and to determine whether 

recurrent bleeding had occurred.

RESULTS 

We included 921 consecutive women with postmenopausal bleeding. Eight women with a 

hysterectomy in their medical history were excluded. Hundred-seventy-six women reported 

hormone therapy (19.3%) in the preceding 24 months. The median age of the women was 62.0 

years (range 36.6-92.5). Figure 4.1 shows an overview of the diagnostic process and the results. 

The ET was 5 mm or more in 431 women, whereas in another 85 patients it could not be 

measured. Endometrial office biopsy was performed in 403 of these 516 patients (78%). In 

244 women a reliable diagnosis was obtained by office endometrial sampling; diagnosing 

atypical hyperplasia, endometrial cancer, and benign findings in respectively seven, 36 and 

201 patients. In 93 patients sampling failed for technical reasons, whereas in 66 patients the 

amount of tissue was insufficient for accurate pathologic diagnosis. Among the 93 patients 

with “technical failure” of the office endometrial sampling, 22 (24%) ultimately showed (pre) 

malignancy of the endometrium. All but two (pre) malignancies were discovered by D&C 

combined with hysteroscopy. In one patient endometrial cancer was diagnosed by cervical 

biopsy; in the second patient the cervical smear showed endometrial cancer cells, the latter 

woman was treated with high dose progestin since surgery (even a diagnostic procedure) 

was contraindicated. Further diagnostic procedures are described in Figure 4.1.
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Figure 4.1 
Flow chart of diagnostic work-up and final diagnosis in 913 women with postmenopausal bleeding

15

Figure 4.1  

Flow chart of diagnostic work-up and final diagnosis in 913 women with postmenopausal bleeding 

postmenopausal bleeding
(n = 913)

Gynecologic exam including cervical cytology and measurement of
endometrial thickness (ET) by transvaginal sonography (TVS)

No TVS performed
(n = 20, 2.2%)

ET > 4mm, or not measurable
(n = 431, 47.2%, n = 85, 9.3%)

ET < 5mm
(n = 377, 41.3%)

Office endometrial sample
indicated

(n = 516, 56.6%)
Patient reassured

Sampling failure
(n = 93)

Not performed
(n = 113)

non diagnostic sample
(n = 66)

diagnostic sample
(n = 244)

D&C + hysteroscopy (n = 83)
hysteroscopy only (n = 3)
D&C only (n = 2)
hysterectomy (n = 3)
2nd TVS, ET < 5mm (n = 4)
diagnostic cervical smear /
biopsy (n = 4)
no further procedures (n = 13)

D&C + hysteroscopy (n = 73)
hysteroscopy only (n =  4)
D&C only (n = 8)
hysterectomy (n = 2)

diagnostic cervical smear /
biopsy (n = 2)
no further procedures (n = 4)

D&C + hysteroscopy (n = 43)
hysteroscopy only (n =  3)
D&C only (n = 2)
hysterectomy (n = 1)
2nd TVS, ET < 5mm (n = 4)
succesfull 2nd sampling (n =
1)
no further procedures (n = 12)

benign hystology(n = 74)
(pre-) malignancy (n = 19)
cervical neoplasia (n = 3)
ovarian mass (n = 2)
no diagnosis (n = 15)

benign hystology (n = 65)
(pre-) malignancy (n = 22)
vulvar cancer (n = 1)

no diagnosis (n = 15)

benign hystology(n= 201)
premalignancy (n = 7)
malignancy (n = 36)

benign hystology (n = 50)
(pre-) malignancy (n = 4)
other malignancy (n = 2 )
ovarian mass (n = 2)
no diagnosis (n = 10)

Hysteroscopy and curettage (D&C)
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In five of 66 patients with “insufficient samples” the gynecologist did not obtain material for 

the pathologist. In the other 61 patients the pathologist could not establish a diagnosis, and 

reported it as “inconclusive diagnosis”. Most samples (n = 48, 72.7%) were taken by consultant 

gynecologists. Subsequent testing was done in 48 patients by hysteroscopy (n = 3), D&C (n = 

2), or both (n = 43). In four of the 66 patients malignancies were discovered by D&C combined 

with hysteroscopy. Hysteroscopy in these four patients was suspect for malignancy in two, 

showed an intrauterine polyp in one, and in the last patient the uterine cavity appeared 

disordered. Patient data are summarized in table 4.1. In addition in two of the 66 women 

with non-diagnostic uterine samples non-gynecologic malignancies were diagnosed: i.e., 

bladder carcinoma, and extensive abdominal metastatic breast cancer. Figure 4.1 shows the 

further diagnostic work-up. In three cases a hysteroscopy was performed without sampling 

of the endometrium, since the uterine cavity appeared atrophic. One patient had a successful 

second office endometrial sample taken. Four times curettage again resulted in insufficient 

samples.

The subgroup of 15 women, who initially had a non- diagnostic sample and without sub-

sequent histological analyses of the endometrium was followed for a median of 35 months 

(range 6 – 50). One patient died of cardiac failure, and one patient underwent a hysterectomy 

because of pelvic floor relaxation. Recurrent bleeding, necessitating further analyses did not 

occur in any of these 15 patients. 

DISCUSSION 

In our study, four (6%) out of 66 women with an insufficient tissue specimen at office endome-

trial sampling were subsequently diagnosed with endometrial carcinoma (n = 3) or atypical 

hyperplasia (n = 1). This finding implicates that woman with an insufficient sample and an ET 

of 5 mm or more should not be reassured. Although the chance of atypical hyperplasia and 

Table 4.1 Characteristics of patients finally diagnosed with a (pre) malignancy in the uterus

age Menopausal 
age

BMI PAP smear of the 
cervix

ET (mm) time to curettage 
(months)

Histology 
curettage

Final stage and treatment

69 49 Pap II 10 3 Atypical 
hyperplasia

Initially provera 10mg continuously. Hysterectomy after 18 months for persistent 
bleeding. No (pre) malignancy in specimen.

73 51 32 21 7 Malignancy Deceased through cardiac failure prior to surgery

68 53 22 Pap I not conclusive 1 Malignancy Endometrial office sampling suspect, but not conclusive of endometrial cancer. Total 
hysterectomy with adjuvant radiotherapy. Stage IC grade 3 endometrioid endometrial 
cancer.

64 52 32 Pap I 7 1 Malignancy Final diagnosis Stage IIIc endometrioid adenocarcinoom of the ovary with extension to 
the uterus.

All patients presented within 3 month after experiencing a first episode of postmenopausal bleeding. Hormone 
 treatment or a history of malignancy was not present.
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endometrial carcinoma is low as compared to other women with ET of 5 mm or more, these 

diagnoses cannot be ruled out in case office endometrial sampling yields a non-diagnostic 

sample.

Several techniques of office endometrial sampling have been reported in the literature. His-

tology can be obtained through the Accurette,77;80 Endorette,76 Explora, 80;81 Novak curette, 7;82 

Pipelle, 19;36;75;78-80;82-91 Tis-U-Trap,90 Vabra, 77;89;92;93 Vaculok- aspiration syringe,94 and Vakutage.95 

A distinction can be made between technically unsuccessful procedures, i.e., when inser-

tion of the device is not possible, and procedures that are not diagnostic due to an insuf-

ficient tissue sample despite adequate access into the cavum uteri. Technically unsuccessful 

procedures were accounted for in about a quarter of the procedures. This percentage is 

comparable with some previous reports for office endometrial sampling techniques, with 

unsuccessful procedures in one-fifth of the procedures,78;79 although others report 4 to 16% 

unsuccessful procedures.77;91;96 The large number of gynecologists and gynecologic residents 

(89 in eight hospitals) that participated in this study, might explain our high technical failure 

rate, although the three carcinomas and one atypical hyperplasia were encountered in biop-

sies taken by consultants.

In our study 16% of the attempts resulted in insufficient tissue samples. In the studies that 

report on outcome of office endometrial sampling the percentage of insufficient samples 

varies between 0 and 76% of the samples taken.19;77-79;82;84;88;96 According to the literature the 

percentage of adequate tissue samples is positively related to the endometrial thickness, 

as well as hormone replacement therapy.84;92 We can not confirm that sampling was more 

successful in women with an ET of 5 mm or more (60%) as compared to ET of 4 mm or less 

(55%). In women with insufficient office samples subsequent D&C sampling was reported 

inadequate in 13 – 86%,78;79;86;96 higher than our result (6 %), but three patients with atrophic 

appearing endometrium had no sample taken, this might influence the percentage of in-

sufficient samples at curettage. Two studies report on Pipelle sampling in patients already 

diagnosed with endometrial cancer, prior to hysterectomy, in an outpatient setting,82 or 

Table 4.1 Characteristics of patients finally diagnosed with a (pre) malignancy in the uterus

age Menopausal 
age

BMI PAP smear of the 
cervix

ET (mm) time to curettage 
(months)

Histology 
curettage

Final stage and treatment

69 49 Pap II 10 3 Atypical 
hyperplasia

Initially provera 10mg continuously. Hysterectomy after 18 months for persistent 
bleeding. No (pre) malignancy in specimen.

73 51 32 21 7 Malignancy Deceased through cardiac failure prior to surgery

68 53 22 Pap I not conclusive 1 Malignancy Endometrial office sampling suspect, but not conclusive of endometrial cancer. Total 
hysterectomy with adjuvant radiotherapy. Stage IC grade 3 endometrioid endometrial 
cancer.

64 52 32 Pap I 7 1 Malignancy Final diagnosis Stage IIIc endometrioid adenocarcinoom of the ovary with extension to 
the uterus.

All patients presented within 3 month after experiencing a first episode of postmenopausal bleeding. Hormone 
 treatment or a history of malignancy was not present.
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under anesthesia, prior to the hysterectomy.87 Stovall et al. retrieved sufficient samples in 

all patients, whereas Guido et al. reported on insufficient samples in two of 65 patients, with 

endometrial carcinoma confirmed in the hysterectomy specimen.82;87 

Studies that provided information on definitive diagnosis (i.e., malignancies and atypical 

hyperplasia) in women with insufficient office samples concern one or two patients with these 

diagnoses,77-79;96or no such pathology in small patient series.83;97 Critchley et al. diagnosed two 

cases of endometrial cancer by Tao brush cytology sampling that were missed by a Pipelle 

endometrium biopsy taken simultaneously in a study of 200 women with postmenopausal 

bleeding.19 Our results seem to be compatible with the results of Farrell et al., who reported 

on 141 women with initially insufficient Pipelle samples.36 Follow–up was obtained by hyster-

oscopy and directed endometrial biopsy (22%), transvaginal sonography of the endometrial 

thickness and subsequent histology in cases with an ET of 5 mm or more (45%), or a wait- 

and-see policy (33%).36 Finally, a total of 4.3% of the women were diagnosed with carcinoma 

or atypical hyperplasia of the endometrium. Feldman and co-workers analyzed 263 patients 

with initially benign diagnosis or insufficient sampling (n = 62) in post- or perimenopausal 

vaginal bleeding.85 During 23 to 29 months of follow-up in four (1.9%) a malignancy was 

diagnosed; including two women with insufficient tissue at initial analysis.

In postmenopausal women that present with vaginal bleeding and an ET of 5 mm or more, 

a non-diagnostic endometrial office sample does not rule out endometrial cancer or atypical 

hyperplasia. In these women subsequent testing is warranted. 
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Accuracy of Transvaginal Sonography in Diabetic or Obese Women with Postmeno-

pausal Bleeding

Lena C. van Doorn, F. Paul H. L. J. Dijkhuizen, Roy F. M. P. Kruitwagen, A. Peter M. Heintz, G. 

Sjarlot Kooi, Ben W. J. Mol.

Obstet Gynecol 2004;104:571-578.

SUMMARY 

Objective: To assess the accuracy of endometrial thickness measurement in the diagnosis 

of endometrial cancer in patients with obesity, diabetes and hypertension, and to evaluate if 

patient characteristics influence endometrial thickness irrespective of the final diagnosis.

Methods: This was a prospective study of women not using hormone replacement therapy 

who presented with postmenopausal bleeding in eight hospitals in The Netherlands. All 

women underwent transvaginal sonography, and, in case the endometrial thickness (double 

layer) was > 4 mm, subsequent endometrial sampling. The performance of endometrial 

thickness measurement in the diagnosis of atypical hyperplasia and endometrial cancer was 

evaluated in subgroups of patients with diabetes, hypertension and obesity, using Receiver 

Operating Characteristic (ROC) analysis.

Results: Overall, we included 594 consecutive women, of whom 62 (10%) had endometrial 

carcinoma and 6 (1%) had atypical hyperplasia. In these women, transvaginal sonography 

had an area under the ROC-curve (AUC) of 0.87 (standard error (se) 0.03). 

In the absence of (pre)malignancy, women with diabetes or obesity were found to have 

thicker endometrium than women without these risk factors, whereas in women with a 

(pre)malignancy this difference was not present. The area under the ROC-curve decreased to 

0.74 (se 0.05) and 0.75 (se 0.07) in diabetic women and obese women, respectively. 

Presence or absence of hypertension had no impact on the accuracy of transvaginal so-

nography. 

Conclusions: In view of the decreased diagnostic accuracy in diabetic women and obese 

women, the clinical value of transvaginal endometrial thickness measurement in these 

women is questionable. 
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INTRODUCTION

Transvaginal sonography has been proposed to be the test of first choice in postmenopausal 

women with vaginal bleeding due to its almost perfect accuracy,30 although others report 

this accuracy to be lower.31 Due to the fact that the probability of malignancy is strongly 

reduced in case of an endometrial thickness of ≤ 4 mm, expectant management may be 

justified in women with such test results. In case the endometrial thickness is 5 mm or more, 

endometrial sampling is advised in order to exclude the possibility of endometrial cancer.9;98 

Cost-effectiveness analysis showed that a diagnostic strategy starting with transvaginal 

sonography followed by endometrial biopsy in case of an increased endometrial thickness 

was the most cost effective strategy when the prevalence of endometrial carcinoma was less 

than 15%.99

Smith-Bindman et al. performed a meta-analysis summarizing the available evidence 

on the accuracy of transvaginal sonography in the detection of endometrial cancer.30 The 

authors concluded that transvaginal sonography of the endometrium identifies women that 

are unlikely to have significant endometrial disease, and therefore would not benefit from 

endometrial sampling. Tabor et al. also performed a meta analysis on the subject.42 In contrast 

to the conclusion of Smith-Bindman, Tabor et al. concluded that transvaginal sonography 

did not reduce the need for invasive diagnostic testing in women with postmenopausal 

bleeding. The discrepancy between the conclusion of Smith-Bindman and Tabor might be 

caused by their different meta-analytic approach; whereas Tabor et al. used real distributions 

of endometrial thickness in diseased and non-diseased patients, Smith-Bindman was likely 

to use cut-off points at which sensitivity and specificity were optimized, the latter approach 

leading to inflated estimates of test accuracy. 

An issue that was not addressed in both meta-analyses, or in many other studies on the 

subject, was that test characteristics of endometrial thickness measurement for the detection 

of endometrial cancer might be affected by particular patient characteristics. It is known that 

in asymptomatic postmenopausal women endometrial thickness is associated with certain 

risk factors for endometrial cancer, such as obesity, diabetes, hypertension, as well as current 

use of hormone replacement therapy (HRT), age, parity and smoking.26-29 It is likely that the 

diagnostic accuracy of transvaginal sonography to detect endometrial cancer is different in 

obese, and non-obese women, in diabetic, and non-diabetic women, in hypertensive, and 

normotensive women, and in HRT-users versus non HRT users. Indeed, Smith-Bindman et 

al. reported a better accuracy of endometrium thickness in the detection of endometrial 

carcinoma among women who were not using HRT, as compared to HRT-users. Furthermore, 

these characteristics affect the prior probability for a woman with postmenopausal bleeding 

to have endometrial cancer.100 We are not aware of any studies that assessed the association 

between patient characteristics like diabetes, obesity, and hypertension, and the accuracy of 

transvaginal sonography. 
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The first aim of the present prospective study among consecutive patients with post-

menopausal bleeding was therefore to assess the impact of different patient characteristics 

obesity, hypertension and diabetes on endometrial thickness measured by transvaginal 

sonography in relation to the presence or absence of endometrium cancer. The second aim 

was to compare the accuracy of the endometrial thickness measurement in the diagnosis of 

endometrial cancer in patients with obesity, diabetes and hypertension. 

MATERIALS AND METHODS

The study was performed in one university hospital and seven teaching hospitals in The 

Netherlands. Between January 2002 and January 2003, consecutive patients who presented 

with postmenopausal bleeding were registered prospectively. The study was limited to 

women not using HRT. For each patient, a case record form was completed containing body 

mass index (BMI), relevant medical history and co-morbidity. Previously diagnosed diabetes 

and hypertension, as well as medication use were recorded as stated by the patients.

Women were evaluated according to the guideline of the Dutch Society of Obstetrics 

and Gynaecology.12 Transvaginal sonography was performed by the gynecologist in the 

outpatient office, or by specially trained sonographists, as customary in the hospital were 

the patient was evaluated. All women underwent a transvaginal ultrasound scan with high 

frequency (5-7.5 MHz) transducers from different manufacturers. Endometrial thickness was 

measured as a double layer measurement at its thickest part in the longitudinal plane. In 

case it was not possible to measure the endometrial thickness in a reliable way, this was also 

recorded. When the endometrial layers were separated by intrauterine fluid, both layers were 

measured and the sum recorded. In case the endometrial thickness was 4 mm or less, the 

patient was reassured, and instructed to contact the doctor if new bleeding should occur. 

In case the endometrial thickness was 5 mm or more, biopsy was performed using an office 

endometrial sampling device, during hysteroscopy, or with dilatation and curettage.

Definite disease state was determined as follows: ”no abnormality” was diagnosed in women 

with an endometrial thickness 4 mm or less with an uneventful follow-up, or in women whose 

specimens showed atrophy, benign polyps, simple hyperplasia, or proliferative endometrium 

on histology. Hyperplasia with atypia and malignant findings in the histology specimen were 

combined in the analyses in the diagnostic group “(pre)malignancy”, since both diagnostic 

categories warrant further treatment. 

Analysis

The aim of the analysis was to assess the accuracy of endometrial thickness as measured at 

transvaginal sonography in the diagnosis of atypical hyperplasia and endometrial cancer in 

different subgroups of patients with postmenopausal bleeding. First, a receiver-operating-
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characteristic-(ROC) curve was constructed, illustrating the capacity of endometrial thick-

ness to discriminate between patients with and without endometrial (pre)malignancy. 

Subsequently, the area under the ROC-curve was calculated. The area under the ROC-curve 

expresses the performance of a diagnostic test taking values in the range between 0.5 and 

1. An area under the ROC-curve of 0.5 implies that the diagnostic test under study has a 

discriminative capacity that does not exceed chance, whereas an area under the ROC-curve 

of 1 implies that the discriminative capacity of the test under study is perfect. Subsequently, 

the diagnostic accuracy of endometrial thickness measurements was associated with 

patient characteristics. To do so, we constructed scatter plots for the endometrial thickness 

in hypertensive versus normotensive women, for diabetic versus non-diabetic women and 

for obese versus non-obese women, both in patients with and without a (pre)malignancy 

of the endometrium. To assess the association between obesity and endometrial thickness, 

we calculated a correlation coefficient between endometrial thickness and BMI, both in 

women with a (pre)malignancy of the endometrium, and in women with normal findings, 

separately. 

We then compared the distribution of endometrial thickness in subgroups of patients using 

the Kolmogorov-Smirnov test.101 In all comparisons, a P-value < 0.05 was considered to indi-

cate statistically significant differences between these distributions. Such differences could 

have impact on the optimal cut-off level and therefore could be of clinical significance. 

Subsequently, ROC-analysis was performed in the subgroups of patients with and without 

the specified characteristic, and likelihood ratios (LR) and their 95% confidence intervals (CI) 

were calculated for various endometrial thickness measurements in patients with hyperten-

sion, obesity, diabetes, and patients without risk indicators. A likelihood ratio of a particular 

test result is defined as the probability of that particular test result under condition of the 

presence of disease (i.e. (pre)malignancy) as compared to the probability of that particular 

test result under condition of the absence of disease (i.e. non-malignancy). A likelihood ratio 

above 1 increases the probability of disease, whereas a likelihood ratio below 1 decreases 

the probability of disease. A likelihood ratio of 1 indicates that a particular test result has no 

diagnostic value.102

RESULTS

During the study period 688 patients were included. In 28 patients the results of transvaginal 

sonography were missing. It was not possible to perform transvaginal sonography in 5 of 

the remaining 660 patients, whereas in 68 patients the sonographist concluded that mea-

surement of endometrial thickness by transvaginal sonography was not reliable at the first 

attempt. In seven of these patients, however, a second attempt was successful. Thus, the 

endometrial thickness as measured at sonography was available in 594 women.
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Table 5.1 presents subject characteristics. There were 66 (11%) nulliparous women. Diabetes 

was present in 68 patients, of whom 10 were diet controlled, 30 were treated with oral drugs, 

and 28 were insulin dependent. Hypertension requiring medical treatment was present in 

129 patients, whereas 34 were hypertensive but had no medication. The BMI was known in 

510 women. Among the included patients, 29% had a BMI of 30 or more (obese).

Among the 594 patients, 62 (10%) had endometrial cancer and six (1%) had atypical hy-

perplasia. Among the 94 patients who were excluded from the study due to missing or not 

interpretable sonography measurements, 11 women had carcinoma and two had atypical 

hyperplasia, resulting in a prevalence of 14%. In the remaining 594 patients in whom endo-

metrial thickness as measured at sonography was available, a ROC-curve was constructed, 

demonstrating the capacity of endometrial thickness to discriminate between patients with 

and without (pre)malignant endometrium (Figure 5.1). The area under the ROC-curve was 

0.86 (standard error (se) 0.03). 

Figure 5.2A shows a scatter plot of endometrial thickness in diabetic and non-diabetic pa-

tients, stratified for endometrial cancer. Among the 68 patients with diabetes, 14 (21%) had 

a (pre)malignancy of the endometrium. Among the 526 without diabetes, a (pre)malignancy 

from the endometrium was present in 54 patients (10%) (P-value 0.002). In patients with a 

Table 5.1 Subject characteristics

Characteristics Range

Age (years)(mean ±SD) 62.8 ± 9.8 45 – 92

Body mass index (kg/m2) (mean ±SD) 28.1 ± 6.1 16.9 - 70.1

Endometrial thickness (median) 4.5 0 – 40

Years since menopause (median) 19 1 – 54

Figure 5.1
ROC curve illustrating the performance of the endometrial thickness measured by transvaginal sonography in 
the detection of a (pre)malignancy of the endometrium.
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ROC curve illustrating the performance of the endometrial thickness measured by transvaginal sonography in the 

detection of a (pre)malignancy of the endometrium. 
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(pre)malignancy of the endometrium, the mean endometrial thickness was 15.2 (SD 8.2) and 

13.7 mm (SD 7.0) in diabetic and non-diabetic patients, respectively (P-value 0.67). The mean 

endometrial thickness in patients without a (pre)malignancy with and without diabetes was 

8.6 (SD 7.3) and 5.2 mm (SD 4.6), respectively (P-value 0.01).

Figure 5.2
Figure 5.2A: Scatterplot of endometrial thickness in diabetic and non-diabetic patients, stratified for 
endometrial cancer. 
Figure 5.2B: ROC curve stratified for the presence of diabetes.
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Figure 5.2A: Scatterplot of endometrial thickness in diabetic and non-diabetic patients, stratified for endometrial 

cancer.

Figure 5.2B: ROC curve stratified for the presence of diabetes. 
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Figure 5.3
Figure 5.3A Scatterplot of endometrial thickness in hypertensive and non-hypertensive patients, stratified for 
endometrial cancer. 
Figure 5.3B ROC curve stratified for the presence of hypertension.
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Figure 5.3A Scatterplot of endometrial thickness in hypertensive and non-hypertensive patients, stratified for 

endometrial cancer.  

Figure 5.3B ROC curve stratified for the presence of hypertension. 

0

10

20

30

40

50

E
nd

om
et

ria
lt

hi
ck

ne
ss

at
tra

ns
va

gi
na

ls
on

og
ra

ph
y

(m
m

)

      Normotensive 
           patients

 Hypertensive
      patients

00.10.20.30.40.50.60.70.80.91
Specificity

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Se
ns

iti
vi

ty

Hypertensive patients
Normotensive patients

A B

cancer cancerno cancerno cancer



54

C
ha

p
te

r 5

Figure 5.3A shows a scatter plot of endometrial thickness in hypertensive and normotensive 

patients, stratified for (pre)malignancy of the endometrium. Among the 163 patients with 

hypertension, 26 (16%) had a (pre)malignancy of the endometrium. Among the 431 without 

hypertension, a (pre)malignancy of the endometrium was present in 42 patients (9.7%). In 

patients with a (pre)malignancy of the endometrium, the mean endometrial thickness was 

16.2 (SD 8.0) and 12.6 mm (SD 6.4) in hypertensive and normotensive patients, respectively 

(P-value 0.24). The mean endometrial thickness in patients without a (pre)malignancy of the 

endometrium with and without hypertension was 6.3 (SD 5.1) and 5.3 mm (SD 5.0), respec-

tively (P-value 0.01).

Figure 5.4A shows a scatter plot of endometrial thickness in obese and non-obese patients, 

stratified for presence of (pre)malignancy. The BMI was known in 510 patients. Among the 

148 patients with obesity, 26 (18%) had a (pre)malignancy of the endometrium. Among 

the 362 women without obesity, a (pre)malignancy of the endometrium was present in 31 

patients (8.6%). In patients with (pre)malignancy of the endometrium, the mean endometrial 

thickness was 13.0 (SD 5.8) and 14.8 mm (SD 7.8) in obese and non-obese patients, respec-

tively (P-value 0.99). The mean endometrial thickness in patients without (pre)malignancy 

of the endometrium in obese and non-obese patients was 8.0 (SD 5.3) and 4.7 mm (SD 4.6), 

respectively (P-value 0.001). There was a significant correlation between BMI and endometrial 

thickness in non-cancer patients (0.29; P-value < 0.001), but this correlation was absent in 

patients with cancer (0.03, P-value 0.80).

In view of the statistically significant differences between endometrial thickness in non-

cancer patients between diabetic and non-diabetic patients, between hypertensive and non-

Figure 5.4
Figure 5.4A Scatterplot of endometrial thickness in obese and non-obese patients, stratified for endometrial 
cancer. 
Figure 5.4B ROC curve stratified for the presence of obesity.
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Figure 5.4A Scatterplot of endometrial thickness in obese and non-obese patients, stratified for endometrial 

cancer.

Figure 5.4B ROC curve stratified for the presence of obesity.
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hypertensive patients and between obese and non-obese patients, we decided to construct 

ROC-curves in these subcategories of patients. Figure 5.2B shows the ROC-curves stratified 

for presence of diabetes. The area under the ROC-curve was 0.75 (se 0.07) for women with 

diabetes and 0.88 (se 0.03) for women without diabetes. Figure 5.3B shows that the ROC-

curves were virtually similar in women with and without hypertension, with areas under the 

curve of 0.88 (se 0.04) and 0.87 (se 0.03), respectively. Figure 5.4B shows the ROC-curves for 

obese and non-obese patients, with areas under the curve of 0.74 (se 0.05) and 0.90 (se 0.03) 

respectively. 

Table 5.2 Distribution of endometrial thickness (mm), measured by transvaginal sonography, in 
women with diabetes, obesity or hypertension, and patients with neither of these risk indicators

Endometrial thickness at 
transvaginal sonography

(pre) malignancy No (pre) 
malignancy

LR 95% CI

Patients with diabetes n = 14 n = 54

ET < 4 mm 1 15 0.26 (0.0 - 1.8)

4 ≤ ET < 7 mm 1 11 0.35 (0.1 - 2.5)

7 ≤ ET < 10 mm 2 8 0.96 (0.3 - 3.7)

10 ≤ ET < 15 mm 3 11 1.1 (0.3 - 3.3)

ET ≥ 15 mm 7 9 3.0 (1.3 - 7.9)

Obese patients
(BMI > 30 kg/m2)

n = 26 n = 122

ET < 4 mm 1 28 0.17 (0.0 - 1.2)

4 ≤ ET < 7 mm 2 25 0.38 (0.1 - 1.5)

7 ≤ ET < 10 mm 6 27 1.04 (0.5 - 2.4)

10 ≤ ET < 15 mm 7 26 1.3 (0.6 - 2.8)

ET ≥ 15 mm 10 16 2.9 (1.5 - 5.7)

Patients with hypertension n = 26 n = 137

ET < 4 mm 1 48 0.11 (0.0 - 0.7)

4 ≤ ET < 7 mm 1 35 0.14 (0.0 - 1.1)

7 ≤ ET < 10 mm 3 26 0.61 (0.2 - 1.9)

10 ≤ ET < 15 mm 9 15 3.2 (1.6 - 6.1)

ET ≥ 15 mm 12 13 4.7 (2.5 - 9.0)

Patients without risk 
indicators

n = 26 n = 301

ET < 4 mm 1 174 0.07 (0.0 - 0.3)

4 ≤ ET < 7 mm 3 54 0.64 (0.2 – 2.0)

7 ≤ ET < 10 mm 5 42 1.4 (0.6 - 3.6)

10 ≤ ET < 15 mm 10 22 5.3 (2.9 – 12)

ET ≥ 15 mm 7 9 9.0 (3.5 – 15)

Note: ET = Endometrial Thickness, LR = likelihood ratio; CI = confidence interval
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The distribution of endometrial thickness in women with diabetes, obesity or hypertension, 

and patients with neither of these risk indicators is summarized in Table 5.2. In patients with 

diabetes and in obese patients, the LR was only increased in case the endometrial thickness 

exceeded 15 mm. In hypertensive patients, the LR was increased in case the endometrial 

thickness exceeded 10 mm, as was the accuracy in women without any risk indicators. How-

ever, in women with hypertension the LR of an endometrial thickness between 10 mm and 

15 mm was 3.2, whereas the LR for a similar test result in women without any risk indicators 

was 5.3.

Since diabetes and obesity are correlated to each other, the above data do not demon-

strate whether diabetes and obesity are independent factors in the decrease of diagnostic 

accuracy. To evaluate this potential interaction between diabetes and obesity, we performed 

subgroup analysis. There were 27 patients with diabetes who had a BMI below 30. Three of 

these 27 patients had cancer or atypical hyperplasia, resulting in a prevalence of 11%. There 

were 117 patients with a BMI > 30 mg/kg2 who had no diabetes. Of these patients, 17 had 

cancer or atypical hyperplasia, resulting in a prevalence of 15%. Nine of 31 obese diabetics 

had cancer or atypical hyperplasia, resulting in a prevalence of 29%. The areas under the 

ROC-curve were 0.88 (se 0.14) for non-obese patients with diabetes, 0.80 (se 0.06) for obese 

patients without diabetes, and 0.59 (se 0.11) for obese diabetics. 

DISCUSSION

This study shows that the accuracy of sonographic transvaginal endometrial thickness 

measurement in the diagnosis of endometrial cancer in women with obesity or diabetes is 

decreased as compared to non-obese and non-diabetic patients. In women with hyperten-

sion the diagnostic performance of transvaginal endometrial thickness measurements was 

not affected. 

The guideline of the Dutch Society of Obstetrics and Gynaecology does, among many other 

guidelines, recommend that endometrium sampling is not indicated in case transvaginal 

sonography shows a double layer < 5 mm.12 Therefore, histology was obtained when the 

endometrial thickness exceeded 4 mm. This might have led to verification bias, which occurs 

when verification of the diagnosis depends on the test under study. Information on subse-

quent development of a malignancy in the women with reassuring results at first diagnoses 

was not obtained, unless they had recurrent bleeding. Therefore, our study design may have 

underestimated the presence of endometrial cancer in women with an endometrial thick-

ness of 4 mm or less. It is important to realize that further assessment of the endometrium 

was only dependent on the findings at sonography, and not on other risk indicators assessed 

in the present study, such as obesity, diabetes or hypertension, thus limiting the impact of 

verification bias on other findings.
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In the literature the accuracy of a diagnostic test is commonly reported in terms of sensitiv-

ity, specificity and likelihood ratios. When such parameters are used, the crucial underlying 

assumption is that these indices remain constant for patients with different clinical character-

istics.103;104 A diagnostic test should decrease the post-test risk of the presence of endometrial 

cancer to a level of about 5%, also when used in women with a high pre-test change for 

atypical hyperplasia or a malignancy of the endometrium. In women with a negative test, e.g. 

endometrial thickness under a certain cut-off point further invasive diagnostic procedures 

can be omitted. In the present study ROC-analysis showed that particular patient charac-

teristics, i.e. the presence of obesity and diabetes, decreased the accuracy of transvaginal 

endometrial thickness measurement in detecting endometrial cancer. 

Two factors are important in understanding the decreased value of transvaginal ultrasound 

in women with diabetes and obese women. First, our study confirms previous reports that 

the incidence of malignancy is higher in women with postmenopausal vaginal bleeding and 

obesity (18%) or diabetes (21%) as compared to women without one of these risk factors 

(8.0%).105-107 In obese women with diabetes, the incidence was as high as 29%. Secondly, this 

study shows that in the absence of malignancy, symptomatic women with obesity and/or 

diabetes have thicker endometrium than women without these risk factors. In women di-

agnosed with a malignancy, endometrial thickness did not differ between patients with or 

without risk factors. Thus, whereas the pre-test probability for malignancy was higher, the 

potential of the test to reduce the post-test probabilities to below 5%, was very limited.

Previous reports on this topic are scanty. We are not aware of any studies that assessed the 

endometrial thickness related to the absence or presence of diabetes in symptomatic women. 

In a sample of 559 asymptomatic postmenopausal women with (33%) or without HRT, the 

current use of HRT was the most important factor associated with endometrial thickness.26 

Others found increased endometrial thickness in asymptomatic obese postmenopausal 

women.27;29 Our findings are consistent with Bosch et al., who reported a significant positive 

correlation between both weight (0.24, p < 0.01) and BMI (0.26, p < 0.01) and the endometrial 

thickness in postmenopausal women with vaginal bleeding or endometrial cells on cervi-

cal cytology smear.105 From our study results, it is not all clear that diabetes and obesity are 

independent factors that affect the diagnostic accuracy of transvaginal sonography, and a 

synergistic effect can not be excluded. We found a clear decrease of the accuracy of trans-

vaginal sonography in obese women with diabetes as compared to obese women without 

diabetes, for a strong increase of the incidence of cancer, thus indicating an independent 

effect. However, due to the relatively small number of patients with combined risk factors in 

our cohort, definite conclusions on this topic cannot be drawn. 

We found no relation between endometrial thickness and hypertension, both in asymp-

tomatic and symptomatic women. To our knowledge, the relation between endometrial 

thickness and hypertension has been examined in asymptomatic women only.28;29;108;109 After 

correction for weight Serdar et al. found no relation between hypertension and endometrial 
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thickness.29 Pardo et al. showed that in women with an endometrial thickness exceeding 7 

mm endometrial atrophy was present in 84% of the patients on nifedipine, as compared 

to 41% of women not on antihypertensive drugs.109 They stated that a drug effect on the 

endometrium caused a false positive test in women on nifedipine, comparable to the phe-

nomenon described for tamoxifen. 

In conclusion, it is debatable whether transvaginal measurement of endometrial thick-

ness is of use in all postmenopausal women with vaginal bleeding. In obese women, and in 

women with diabetes, it might be preferable to perform endometrial sampling irrespective 

of the findings at transvaginal sonography.
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The relation between age, time since menopause, and endometrial cancer in women 

with postmenopausal bleeding

Helena C. van Doorn, Brent C. Opmeer, M. Jitze Duk, Roy F. M. P. Kruitwagen, F. Paul H. L. J. 

Dijkhuizen, Ben W. Mol.

Submitted

SUMMARY

Objective: To assess among women with postmenopausal bleeding the relationship of age 

and time since menopause on one hand, and the presence of endometrial cancer or atypical 

hyperplasia on the other hand. 

Study design: In a multicenter prospective cohort study 614 women not using hormone 

replacement therapy who presented with a first episode of postmenopausal bleeding were 

included. All women underwent transvaginal sonography and, in case the endometrial 

thickness was > 4 mm, endometrial sampling. Smoothed scatter plots (splines) were used to 

assess the association between each of the continuous variables and (pre) malignancy of the 

endometrium. Subsequently univariate and multivariate analysis were performed.

Results: Age was an independent predictor of (pre) malignancy of the endometrium. 

In women younger than 55 years the risk increase was steeper than in women older than 

55 years; the odds ratio was 1.9 (95%CI: 1.1; 3.3) for each year under 55, and 1.03 (95%CI 

1.00; 1.06) for each year over 55. The risk of (pre) malignancy of the endometrium was 4.9% 

in women less than 3 years postmenopausal, versus 19.7% in women more than 20 years 

postmenopausal. However, in a multivariate analysis only age contributed to the prediction 

of risk.

Conclusion: This study demonstrates that in postmenopausal women with vaginal bleeding 

the risk of (pre) malignancy of the endometrium is low in women under 50, increases con-

siderably until 55 and rises only modestly with further advancing age. Future studies should 

explore whether these findings can be incorporated in the diagnostic work up of women 

with postmenopausal bleeding. 
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INTRODUCTION

The main objective in the diagnostic workup in postmenopausal women presenting with 

uterine bleeding is to detect or rule out endometrial cancer or atypical hyperplasia, further 

referred to as (pre) malignancy of the endometrium. As most cases are found to be benign, 

the goal of clinical management is to achieve an accurate diagnosis without over-investiga-

tion.47 In current clinical practice, measurement of endometrial thickness with transvaginal 

ultrasound (TVS) is used to determine whether or not to perform further endometrial sam-

pling by office endometrial biopsy, hysteroscopy or dilatation and curettage.30 The use of TVS 

has reduced risks and burden to patients, as well as costs. Measurement of the endometrial 

thickness has been demonstrated to be useful for ruling out endometrial hyperplasia or carci-

noma, although the a-posteriori risk is still approximately 2.5%,47 and there is still debate with 

respect to the exact accuracy as well as the appropriate cut-off level.42

In this debate, the a priory chance of a particular woman with postmenopausal bleeding 

for having a (pre) malignancy is not accounted for. Both endometrial thickness and the risk of 

endometrial carcinoma are found to be associated with various other individual risk indica-

tors, including age, time since menopause, obesity, hypertension, diabetes mellitus, parity 

and smoking.1;2;26;32;39;110-112 These risk indicators might be used for further optimizing the work 

up in postmenopausal bleeding. Although TVS can discriminate between women at high 

risk and women at low risk for endometrial cancer, obtaining an endometrial sample in all 

women with a high-risk profile may prove to be a cost-effective strategy.32;99 

This study aims to evaluate the relation between age of the woman at presentation, and 

time since menopause in women presenting with a first episode of uterine bleeding versus 

the risk of endometrial cancer.

MATERIAL AND METHODS

Patients who presented with postmenopausal bleeding were registered prospectively in a 

Dutch multicenter study. Recruitment of patients was performed in one university hospital 

and seven teaching hospitals. Patients using hormone replacement therapy and patients 

who had a repeated episode of postmenopausal bleeding were not included. The work up 

was performed according to the guideline of the Dutch Society for Obstetrics and Gynae-

cology.12 All women underwent a transvaginal ultrasound scan with high frequency (5-7.5 

MHz) transducers. Endometrial thickness was measured as a double layer measurement at its 

thickest part in the longitudinal plane. In case the endometrial thickness was 4 mm or less the 

patient was reassured, and instructed to contact the doctor if new bleeding should occur. In 

case the endometrial thickness was 5 mm or more biopsy was performed by office endome-

trium sampling, during hysteroscopy, or with dilatation and curettage. In cases with recurrent 
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bleeding within 6 months after presentation, hysteroscopy and curettage were performed. 

The study documented the diagnostic work up. Definite disease state was determined either 

as “no abnormality” or “(pre) malignancy of the endometrium”. No abnormality” consisted of 

women with an endometrial thickness of 4 mm or less, and women whose specimens showed 

atrophy, benign polyps, simple hyperplasia, or proliferative endometrium on histology. “(Pre) 

malignancy of the endometrium” represents women with either a pre-malignancy, defined 

as any form of hyperplasia with atypia, or malignancy in the histology specimen, since both 

diagnostic categories warrant further treatment. 

The presence or absence of (pre) malignancy of the endometrium was analyzed in relation 

to age, time since menopause, and age at menopause. “Age” was the age at which the women 

suffered a first episode of postmenopausal bleeding. “Age at menopause” was defined as age 

at the last occurrence of menstrual bleeding, followed by at least 12 months of amenorrhea 

(retrospectively determined), and “time since menopause” was calculated as the difference 

between age and age at menopause. 

The sample was described with univariate statistics with respect to these parameters. In 

order to appropriately model continuous variables (e.g. risk increase between 40 and 45 

years of age is not necessarily the same as between 70 and 75 years), smoothed scatter plots 

(splines) were evaluated and models with different transformations were analyzed. Criteria 

for evaluating the optimal model were clinical plausibility, as well as statistical significance 

and model fit (log-likelihood; lack-of-fit test)113. Accuracy of the parameter estimates was 

evaluated by repeating the analysis on different variations of the original sample (bootstrap 

re-sampling).114 

In order to visualize the clinical meaning of the statistical model the estimated risk was 

graphically represented in a contour plot. Based on the predicted probability estimated by 

the logistic regression model, contours reflected ranges of age and time since menopause 

with similar risk for (pre) malignancy of the endometrium based on a-priori risk factors. 

RESULTS

Between January 2001 and June 2003, 927 women with postmenopausal bleeding were 

included in this study. Excluded were 10 women with hysterectomy in their medical history, 

174 women currently using hormone replacement therapy and 110 women in whom the 

current bleeding was not the first episode. For eight women in whom the exact date of post-

menopausal bleeding was unknown, the date of the first visit was used as approximation for 

the calculations. For 19 women data concerning age of menopause were incomplete, leaving 

614 patients available for further analyses. 

The mean age of these women was 62 years (SD± 10, range 37-91), mean age at menopause 

was 50 years (SD ± 5, range 22-66) and mean time since menopause was 12 years (SD: ±11, 
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range 1-53). Endometrial cancer was diagnosed in 63 women (10.3%) and hyperplasia with 

atypia in 10 women (1.6%). 

Age appeared to be highly associated with (pre) malignancy of the endometrium, as 

reflected by increasing proportions of (pre) malignancy of the endometrium detected in 

increasing age categories (Table 6.1). In women under 55 the probability of having (pre) 

malignancy of the endometrium was 3.0% versus 18.9% in women over 70 years of age. A 

similar pattern was found for the time since menopause, with a risk of (pre) malignancy of the 

endometrium of 4.9% in women less than 3 years postmenopausal versus 19.7% in women 

more than 20 years postmenopausal. Age at menopause showed only a modest association 

with (pre) malignancy of the endometrium, with risks varying from 9.1 to 15.1% in patients 

postmenopausal < 50 years of age and > 55 years of age, respectively. 

Figure 6.1AB shows the results of the evaluation of the scale of continuous variables. The 

spline analysis suggests a relatively steep increase per year for women younger than 55, 

whereas for women above 55 the increase per year was more gentle. A similar pattern is seen 

for time since menopause, where the risk increase is considerably for duration of menopause 

< 7 years, to increase modestly when time since menopause is > 7 years. 

In view of these spline functions we decided to redefine the continuous variables age and 

time since menopause for the subsequent analyses. For age the discontinuity in the associa-

tion with (pre) malignancy of the endometrium was represented by two new variables: the 

years before the age of 55 and the years over 55. A similar transformation was applied to time 

Table 6.1 Prevalence of endometrial cancer or atypical endometrial hyperplasia among women 
with postmenopausal bleeding by age, time since menopause, and age at menopause

Risk group Number of 
patients

Endometrial cancer or atypical 
hyperplasia (number, (%))

Total number 614 73 (11.9%)

Age < 50 years 39 0 (0.0%)

50-54.9 years 126 5 (4.0%)

55-59.9 years 137 17 (12.4%)

60-69.9 years 169 24 (14.2%)

≥ 70 years 143 27 (18.9%)

Time since menopause < 3 years 163 8 (4.9%)

3-6.9 years 113 12 (10.6%)

7-9.9 years 53 9 (17.0%)

10-19.9 years 148 17 (11.5%)

≥ 20 years 137 27 (19.7%)

Age at menopause < 50 year 241 22 (9.1%)

50-54.9 years 300 40 (13.3%)

≥ 55 years 73 11 (15.1%)
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since menopause, with a twist at seven years. Model fit was substantially improved by mod-

eling the discontinuity in these associations, and a spline function would not significantly 

improve the discontinuous regression model of age (p = 0.87) or time since menopause (p 

= 0.17). 

In the univariate analysis both age and time since menopause were highly associated with 

the risk of (pre) malignancy of the endometrium: for each year increase in age over 55 years 

of age, the risk of (pre) malignancy of the endometrium increased by an odds ratio (OR) of 

1.03 (95% CI: 1.01; 1.04), whereas for each year under 55 risk decreased by and OR of 2.3 

(95% CI: 1.3; 3.9) per year (Table 6.2). Time since menopause was found to have a comparable 

association with the risk of (pre) malignancy of the endometrium, as risk increased by an OR 

of 1.04 (95%CI 1.01; 1.06) for each year increase since menopause over 7 years, and decreased 

by 1.2 (95%CI: 1.08; 1.4) for each year under 7 years. At multivariate analysis however, time 

Figure 6.1: Scale exploration of age and time since menopause across the risk for endometrial 
carcinoma with smoothed scatter plots (splines) 

Figure 6.1A age; Figure 6.1B time since menopause

1

Figure 6.1 

Scale exploration of age and time since menopause across the risk for endometrial carcinoma with smoothed 

scatter plots (splines)  

Figure 6.1.A age; Figure 6.1.B time since menopause 
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Table 6.2 Uni- and multivariate analysis of the variables age, time since menopause, and age at  
menopause in relation to the risk of endometrial cancer in postmenopausal bleeding

Variable Univariate analysis Multivariate analysis Final model

OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value

Age

Per year < 55 years 2.25   1.28; 3.94 <0.01 1.87 1.08; 3.23 0.02 1.91 1.12; 3.27 0.02

Per year > 55 years 1.03      1.01; 1.04 <0.001 1.07 1.00; 1.14 0.05 1.03 1.00; 1.06 0.03

Time since menopause

Per year < 7 years 1.24   1.08; 1.41 <0.01 0.99   0.83; 1.18 0.91

Per year > 7 years 1.04    1.01; 1.06 0.01 0.97 0.91; 1.03 0.25

Age at menopause

Per year 1.07    1.01; 1.13 0.05 *

* As age = age at Menopause + Time since Menopause, the third variable does not add new information to  
the model
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Table 6.2 Uni- and multivariate analysis of the variables age, time since menopause, and age at  
menopause in relation to the risk of endometrial cancer in postmenopausal bleeding

Variable Univariate analysis Multivariate analysis Final model

OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value

Age

Per year < 55 years 2.25   1.28; 3.94 <0.01 1.87 1.08; 3.23 0.02 1.91 1.12; 3.27 0.02

Per year > 55 years 1.03      1.01; 1.04 <0.001 1.07 1.00; 1.14 0.05 1.03 1.00; 1.06 0.03

Time since menopause

Per year < 7 years 1.24   1.08; 1.41 <0.01 0.99   0.83; 1.18 0.91

Per year > 7 years 1.04    1.01; 1.06 0.01 0.97 0.91; 1.03 0.25

Age at menopause

Per year 1.07    1.01; 1.13 0.05 *

* As age = age at Menopause + Time since Menopause, the third variable does not add new information to  
the model

since menopause did not significantly contribute to the prediction of risk in addition to age 

and therefore was removed in the final model. (Table 6.2)

The estimated risk of (pre) malignancy of the endometrium in the final model increased by 

an OR of 1.9 (95%CI: 1.1; 3.3) for each year fewer than 55 and 1.03 (95%CI 1.00; 1.06) for each 

year over 55. 

The lack-of fit test indicated good correspondence between the model and the observed 

data. Repeated analyses after minor adjustments of the original sample (bootstrap validation) 

suggested that the estimated risk associated with years below 55 of age may be somewhat 

underestimated (Figure 6.2). 

Figure 6.3 shows a plot in which the increased risk associated with age has been visualized. 

The contour lines reflect the estimated risk based on the logistic regression model, whereas 

the plotted distribution of patients indicates the empirical distribution of women with and 

without (pre) malignancy of the endometrium for realistic combinations of age and time since 

menopause. In this model, the vertical contour lines reflect that risk for (pre) malignancy of 

the endometrium does not change with time since menopause.

DISCUSSION

In this study we have evaluated the risk of (pre) malignancy of the endometrium in women 

with postmenopausal bleeding in relation to age, age at menopause, and time since meno-

pause. Recently Bruchim et al.32 reported on the combination of time since menopause and 

endometrial thickness in predicting endometrial (pre) malignancy. However, where they 

assumed the association between endometrial cancer and age to be linear for all levels of 

age, we found that the risk increase per year was not constant for all ages. The risk of (pre) 

malignancy of the endometrium was also found to increase by time since menopause, with 



66

C
ha

p
te

r 6

a comparable discontinuity in the association. Although in univariable analysis both age and 

time since menopause were predictors of endometrial cancer, multivariable analysis showed 

that only age was an independent predictor. Based on our findings, we do not agree with 

the recommendation of Bruchim and co-workers to take into account time since menopause 

in the work-up for postmenopausal bleeding.32 A plausible explanation for the observed 

discontinuity in risk- increase could be that the risk of (pre) malignancy of the endometrium 

is constantly increasing with age, but that in the first years after menopause bleeding may 

occur more often due to temporary ovarian flare up, or other causes not related to malig-

nancy. With prolonged duration of the menopause these causes of bleeding disappear, leav-

ing endometrial atrophy and malignancy among the common causes of bleeding in elderly 

women. According to this explanation, time since menopause should be a stronger predictor 

than years under 55. Our results however, suggest that the incidence of such spontaneous 

bleeding is age driven rather than due to the elapsed time since menopause. Reports on 

incidence of spontaneous postmenopausal bleeding are rare and further research is recom-

mended to empirically confirm this hypothetical explanation.1;2

We are not aware of previous studies that account for the relatively low risk of (pre) malig-

nancy of the endometrium in the years under 55. The results of the stepwise evaluation of the 

relation between age and time since menopause on one hand and (pre) malignancy of the 

endometrium on the other indicate that assuming a strictly linear association for value of age 

(or time in menopause) would not be appropriate. 

Figure 6.2
Association of probability of the presence of endometrial cancer in postmenopausal women with vaginal 
bleeding and age, estimated by final model and bootstrap validation.

3

Figure 6.2 

Association of probability of the presence of endometrial cancer in postmenopausal women with vaginal bleeding 

and age, estimated by final model and bootstrap validation. 
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The incidence of endometrial carcinoma in postmenopausal women under 55 years of age 

is low, and large samples are required in order to obtain accurate risk estimates. Despite the 

considerable size of our study sample, statistical uncertainty -associated with small numbers- 

still yield wide confidence intervals for the estimated risk associated with age under 55. This 

uncertainty also explains the results of bootstrap validation, as small differences between 

random samples (e.g. one additional case with (pre) malignancy of the endometrium in the 

group under 55) may considerably affect the associated risk estimates. Although the boot-

Figure 6.3 
Distribution of estimated risk for endometrial carcinoma across age and time since menopause in women with 
postmenopausal vaginal bleeding by contour-plot.

4

Figure 6.3  

Distribution of estimated risk for endometrial carcinoma across age and time since menopause in women with 

postmenopausal vaginal bleeding by contour-plot. 

Open circles: patients without endometrial carcinoma or atypical hyperplasia. Closed circles: patients with 

endometrial carcinoma or atypical hyperplasia 

Open circles: patients without endometrial carcinoma or atypical hyperplasia. Closed circles: patients with 
endometrial carcinoma or atypical hyperplasia
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strap results are even more optimistic than our observed estimates, validation is needed to 

confirm our findings and obtain more appropriate (or at least more confident) estimates for 

these low-risk women. 

A next step in the development of the work-up for postmenopausal bleeding is to evalu-

ate whether age should be incorporated in the diagnostic algorithm. As the probability of 

endometrial cancer in women with postmenopausal bleeding is rather low in women around 

50, whereas it is high in women over 55, one could proceed to invasive diagnostic testing in 

older women, whereas in the younger woman with postmenopausal bleeding the work-up 

starts with transvaginal sonography. In such models, other clinical data, such as diabetes, 

body mass index, or hypertension could also be incorporated.39 The importance of the pres-

ent paper is that in such models age should be included, whereas age at menopause and 

time since menopause should not.

In summary, this study demonstrates that in postmenopausal women with vaginal bleed-

ing the risk of (pre) malignancy of the endometrium is low in women under 50, increases 

considerably until 55 and increases only modestly with further increasing age. Time since 

menopause contributes in predicting (pre) malignancy of the endometrium only in a model 

with age as a continuous predictor.
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Improving the existing diagnostic strategy by accounting for patient characteristics in 

the diagnostic workup for postmenopausal bleeding

Brent C. Opmeer, Helena C. van Doorn, A. Peter M. Heintz, Curt W. Burger, Patrick M. M. 

Bossuyt, Ben W.J. Mol

Br J Obstet Gynaecol. Accepted.

SUMMARY

Objective: To evaluate whether the efficiency of the current diagnostic work-up following 

postmenopausal bleeding could be improved by diagnostic strategies that take into account 

patient characteristics in addition to the currently recommended transvaginal measurement 

of endometrial thickness to determine for subsequent histological assessment. 

Design: Multicenter prospective cohort study.

Setting: One university hospital and seven teaching hospitals in the Netherlands

Sample: Consecutive women not using hormone replacement therapy who presented with 

postmenopausal bleeding.

Methods: Five hundred and forty women underwent transvaginal sonography and, in case 

endometrial thickness (double layer) was above 4 mm, subsequent endometrial sampling. 

Presence of carcinoma was ruled out by absence of abnormalities in histological specimen or 

by an uneventful follow-up of at least six months.

Main outcome measures: Probability of endometrium carcinoma estimated by multivari-

able logistic regression models. For each diagnostic strategy, we calculated diagnostic ac-

curacy (area under ROC-curve (AUC)), negative predictive value (NPV) as well as the number 

of diagnostic procedures. 

Results: A strategy with transvaginal sonography alone with a fixed threshold incorrectly 

classified 0.7% of the patients as non-malignant (NPV: 99.3% (98.5%-100%)), with 97% sen-

sitivity and 56% specificity. A strategy integrating patient characteristics with transvaginal 

sonography could result in less false reassurances (NPV: 99.6% (99.2%-100%)) with only 

marginal decrease in diagnostic procedures, or a minor increase in false reassurances (NPV: 

99.0% (98.3%-100%)) with a substantial reduction (15-20%) in procedures. AUCs associated 

with these strategies could improve from 0.76 (0.73-0.79) for transvaginal sonography alone 

to 0.90 (0.87-0.93) in the integrated strategy.

Conclusion: Taking into account patient characteristics could increase the efficiency of the 

diagnostic workup for postmenopausal bleeding.
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INTRODUCTION

The main objective in the diagnostic workup of postmenopausal women presenting with ab-

normal uterine bleeding is to detect or rule out endometrial cancer and atypical hyperplasia. 

Since a malignancy is found in only one in ten women with postmenopausal bleeding, the 

aim of the first assessment is to rule out disease without over-investigation.47 

In current clinical practice, measurement of double layer endometrial thickness by 

transvaginal sonography is used to determine whether further endometrial sampling is 

required.12;30 By doing so, histological assessment of the endometrium is avoided in 40% of 

the patients, thereby reducing costs as well as patient burden. The appropriate endometrial 

thickness threshold for histological assessment is still under debate,42 and even a negative 

test does not completely rule out carcinoma.47 In the Netherlands, the guideline recommends 

endometrial sampling above an endometrium thickness of 5 mm or more.12 

There is considerable variability in the likelihood of endometrial carcinoma across 

women. This variability has been associated with individual patient characteristics includ-

ing age, time since menopause, obesity, hypertension, diabetes mellitus, and reproductive 

factors.26;39;100;110-112 However, guidelines currently used are mainly based on endometrial 

thickness only, and do not systematically take these additional characteristics into account.12 

Inclusion of these individual characteristics may allow for a more refined differentiation of 

women with the same endometrial thickness. This could result in a more individualised and 

possibly more accurate and efficient work-up strategy, in which a very high a priori chance of 

endometrial carcinoma warrants further histological testing, whereas women with a very low 

prior chance might be reassured even without TVS.

Associations between patient characteristics and the presence of endometrial cancer can 

be investigated through the construction of a multivariable regression model.115 Potential 

overlap in the diagnostic value of individual characteristics and test results can be accounted 

for by combining multiple variables in a single model. 

The aim of this study was to determine whether the use of patient characteristics and clini-

cal history could improve the accuracy and efficiency of the diagnostic work-up of women 

with postmenopausal bleeding. Based on a cohort study of women with postmenopausal 

bleeding we have developed a multivariable diagnostic model, taking into account indi-

vidual characteristics that have been previously reported to be associated with the presence 

of endometrial carcinoma. With this model we explored whether patient characteristics 

could be used for selective transvaginal ultrasound testing instead of performing ultrasound 

investigation in all women, and whether a diagnostic strategy based on a combination of 

transvaginal ultrasound and patient characteristics permits selective histological assessment 

or could improve accuracy. 
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METHODS

Patients

Between January 2001 and June 2003, consecutive patients who presented with abnormal 

postmenopausal bleeding were registered prospectively. Recruitment of patients was per-

formed in one university hospital and seven teaching hospitals participating in this study. 

The study documented the diagnostic work up of postmenopausal bleeding, which has 

been described previously, and reflected the guideline of the Dutch Society for Obstetrics 

and Gynaecology.12;39 In short, all women underwent transvaginal ultrasound. In case the en-

dometrial thickness was 4 mm or less, the patient was reassured and instructed. Otherwise, 

histology of the endometrium was obtained. 

Diagnostic evaluation

Definite disease state was determined as follows: ”no abnormality” was diagnosed in women 

with an endometrial thickness of 4 mm or less who remained asymptomatic during at least 

6 months of follow-up, and in women whose histology specimens showed atrophy, benign 

polyps, simple hyperplasia, or proliferative endometrium. Premalignancy, defined as any form 

of hyperplasia with atypia, and malignancy in the histology specimen were combined in the 

analyses in the diagnostic group “endometrial malignancy”, since both diagnostic categories 

warrant further treatment. 

Statistical analysis

We built two statistical multivariable models to predict endometrial carcinoma. The first 

model only includes characteristics form the patient history, the second model also includes 

endometrial thickness as measured with TVS. The following patient characteristics were evalu-

ated in these models: age, time since onset of menopause, body mass-index (BMI), diabetes, 

parity, hypertension, use of anticoagulants, history of previous cancer, and dysfunction of 

the thyroid gland. Age was defined as the age at which the first episode of postmenopausal 

bleeding occurred. Previously diagnosed hypertension and diabetes, as well as medication 

use were recorded as stated by the patient. Categorical variables with subdivisions (e.g. type 

and management of diabetes) were dichotomised (diabetes: yes/no). We developed two 

multivariable logistic regression models.

The first statistical model, based on patient characteristics only, is referred to as “patient 

characteristics model”. The second model is an extension of the first model, in which patient 

characteristics were combined with endometrial thickness, and is referred to as “patient char-

acteristics and TVS model”. Since we reported previously that the accuracy of endometrial 

thickness measurement was different in obese and non-obese women and in diabetic and 

non-diabetic women,39 differences in diagnostic performance across subgroups were evalu-

ated through interaction terms.116
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The inclusion of potential individual characteristics in the logistic regression model was 

based on a p-value criterion of 0.20 for a factor to enter in the model. Interactions of individual 

characteristics with endometrial thickness were also evaluated, using a p-value criterion of 

0.30 for a factor to stay in the model. Further statistical details are provided in the appendix.

Finally, based on these two statistical models we explored three different diagnostic strate-

gies:

1. The “patient characteristics” rule, i.e. probability estimates based on patient characteris-

tics, and invasive diagnostics in case the probability of (pre)malignancy exceeded 4%. In this 

strategy rule TVS was not performed. 

2. The “sequential” rule, i.e. probability estimates based on patient characteristics, with TVS 

in case the probability for cancer exceeded 4%, and subsequent histological analyses when 

the endometrial thickness exceeds 4 mm. 

3. The “integrated” rule, i.e. TVS in all patients, with a probability estimate based on both 

patient characteristics and TVS results, completed by endometrial sampling when the prob-

ability of cancer exceeded 4%. 

These diagnostic strategies have been evaluated in terms of diagnostic accuracy (AUC, 

negative predictive value) as well as efficiency (number of TVS procedures, number of sub-

sequent procedures), and compared to current clinical practice, i.e. transvaginal ultrasound, 

with histological assessment in women with endometrial thickness of 5 mm or more.

RESULTS

Between January 2001 and June 2003, 927 women with abnormal postmenopausal bleeding 

were evaluated for eligibility in this study. Excluded were women with a history of hysterec-

tomy (n = 10), women currently using hormone replacement therapy (n = 174), and women 

in whom current bleeding was not the first episode (n = 110). For 19 women the age of 

menopause was missing. For eight women, the exact date of the onset of postmenopausal 

bleeding was unknown, and the first visit was used as approximation for this date. Transvagi-

nal sonography could not be performed or could not be evaluated in 59 women, whereas in 

15 women transvaginal sonography was not performed for unknown reasons, leaving 540 

patients available for further analyses. 

The mean age of these women was 62 years (SD ± 10, range 37 to 91), the mean age at 

menopause was 50 years (SD ± 4.9, range 22 to 66), mean time since menopause was 12 

years (SD: ±11, range 1 to 53), and the average BMI was 28 kg/m2 (SD ± 6.3, range 17 to 70). 

Other patient and clinical history characteristics are summarised in Table 7.1. As almost 15% 

of the sample had complete data except for BMI, values were imputed using linear regression 

estimates of BMI on the other available individual characteristics. Endometrial cancer was 

diagnosed in 56 women (10.3%) and hyperplasia with atypia in another nine (1.7%). 
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Characteristics satisfying the criteria for inclusion in our statistical models were age, BMI, 

diabetes, parity and use of anticoagulants (Table 7.2). Corrected for other characteristics 

(but not taking into account endometrial thickness), the estimated probability of cancer was 

Table 7.1 Prevalence of endometrial carcinoma across patients with abnormal postmenopausal 
bleeding in relation to patient characteristics

Patient characteristics Group Number
(N=540)

Endometrial carcinoma or 
atypical hyperplasia

N %

age (years) < 55 150 5 3%

55-59 118 15 13%

60-69 152 21 14%

≥ 70 122 24 20%

time since menopause (years) < 3 143 8 6%

3-9 145 18 12%

10-19 132 15 11%

≥ 20 120 24 20%

BMI (kg/m2) <24 109 10 7%

24-26 105 12 8%

27-30 124 13 16%

>31 112 20 18%

Diabetes yes 62 15 24%

no 478 50 10%

Parity nulliparous 57 10 18%

multiparous 479 55 11%

hypertension yes 135 22 16%

no 405 43 11%

anticoagulants yes 75 10 13%

no 465 55 12%

history of previous malignancy breast 18 2 11%

colon 5 1 20%

other 13 1 8%

no 504 61 12%

thyroid dysfunction yes 18 4 22%

no 522 61 12%
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almost twice as high in diabetic (OR: 2.4 [95% CI 1.3 to 4.4]) and nulliparous women (OR: 1.8 

[95% CI 0.77 to 3.5]). Overweight increased the estimated cancer risk by 40% (OR: 1.40 [95% 

CI 0.79 to 2.5]), whereas in women using anticoagulants this risk was almost halved (OR: 0.59 

[95% CI 0.24 to 1.4]).

The first statistical model, based on patient characteristics, included six variables (Table 

7.2). The area under the ROC-curve (AUC) representing the discriminatory capacity of the 

model based on a multivariable combination of these patient characteristics, was 0.76 [95% 

CI 0.71 to 0.82]. We then constructed the second model by including endometrial thickness 

as measured by TVS (Table 7.2). Transvaginal sonography performed differently across sub-

groups, indicating that endometrial thickness and overweight apparently depend on each 

other (interaction). In this model, where endometrial thickness is accounted for, overweight 

was associated with lower cancer risk (OR: 0.67 [95%CI 0.30 to 1.5]). The AUC of this “patient 

characteristics and TVS model” was 0.90 (95%CI 0.87 to 0.93). 

Figure 7.1 shows the relation between probabilities based on the “patient characteristics 

model” and probabilities based on endometrial thickness as measured with transvaginal 

sonography (with probabilities associated with each mm, instead of 4 mm or less vs. 5 mm or 

Figure 7.1
Estimated probability of endometrial cancer in women with postmenopausal bleeding based on the “patient 
characteristics model” versus the estimated probability based on endometrial thickness measured by TVS. 

26

Figure 7.1 

Estimated probability of endometrial cancer in women with postmenopausal bleeding based on the “patient 

characteristics model” versus the estimated probability based on endometrial thickness measured by TVS.  

Both probabilities are based on logistic regression models. The horizontal axis reflects probabilities associated 

with each mm endometrial thickness. The vertical line represents the 4% probability threshold applied to 

estimates in the “patient characteristics model” that is used in strategies 1 and 2 to decide whether to perform 

further diagnostic procedures. Using this threshold, in 99% of the cases cancer is accurately ruled out (negative 

predictive value), as reflected by one case located left of this threshold. 

Both probabilities are based on logistic regression models. The horizontal axis reflects probabilities associated 
with each mm endometrial thickness. The vertical line represents the 4% probability threshold applied 
to estimates in the “patient characteristics model” that is used in strategies 1 and 2 to decide whether to 
perform further diagnostic procedures. Using this threshold, in 99% of the cases cancer is accurately ruled out 
(negative predictive value), as reflected by one case located left of this threshold.



improving the diagnostic strategy 77

more). As can be seen from the figure, there was one diagnosis of carcinoma in women with 

an estimated probability below 4% (n = 101). There were 158 patients with estimated prob-

abilities between 4% and 10%, among which 11 really had cancer (7.0%). The remaining 281 

patients had probabilities above 10%, and 53 of these patients had cancer (19%). Figure 7.1 

also shows that substantially different estimates are obtained when using only TVS measure-

ment, as compared to the “patient characteristics model”. Although endometrium thickness 

below 5 mm is often recommended as a threshold to rule out endometrial carcinoma, two 

cases of endometrial cancer were detected below this threshold, with an endometrial thick-

ness of 2 mm and 4 mm, respectively. 

Figure 7.2 shows the association between estimates based on TVS measurement, and es-

timates based on the “patient characteristics and TVS” model. Although almost all cases with 

cancer are located in the at-risk range (above 4 mm), the above-mentioned two cases that 

were falsely reassured with transvaginal sonography only (sensitivity 97%), had substantially 

higher estimated probabilities in this statistical model in which also patient characteristics 

are included. The horizontal line added to the plot represents the threshold (4%), which has 

Figure 7.2
Estimated probability of endometrium cancer in women with postmenopausal bleeding based on endometrial 
thickness measured by TVS versus estimated probability based on “patient characteristics and TVS model”. 

27

Figure 7.2 

Estimated probability of endometrium cancer in women with postmenopausal bleeding based on endometrial 

thickness measured by TVS versus estimated probability based on “patient characteristics and TVS model”.  

The vertical line represents the currently recommended threshold to distinguish between women in whom cancer 

can be safely ruled out, and those where further diagnostic assessment is warranted (between 4 and 5mm). Two 

cases located below this line represent false negatives, i.e. women that have been falsely reassured. The 

horizontal line represents the 4% probability threshold applied to estimates in the “patient characteristics and 

TVS model”, that is used in strategy 3 to decide whether to perform further diagnostic procedures. While 

substantially more women have estimates below this threshold, still only one of these women would have been 

falsely reassured.

The vertical line represents the currently recommended threshold to distinguish between women in whom 
cancer can be safely ruled out, and those where further diagnostic assessment is warranted (between 4 
and 5mm). Two cases located below this line represent false negatives, i.e. women that have been falsely 
reassured. The horizontal line represents the 4% probability threshold applied to estimates in the “patient 
characteristics and TVS model”, that is used in strategy 3 to decide whether to perform further diagnostic 
procedures. While substantially more women have estimates below this threshold, still only one of these 
women would have been falsely reassured.
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been used in the evaluation of the diagnostic strategies to rule out endometrial cancer. With 

this threshold, the integrated rule based on the “patient characteristics and TVS model” would 

correctly identify almost all cases with carcinoma, with an improved negative predictive value 

(less women falsely classified as positive) as compared to a strategy based on TVS only. 

Table 7.3 shows the consequences of the three evaluated diagnostic strategies, as compared 

to the reference strategy based on only TVS (with a 4 mm or less vs. 5 mm or more threshold) 

in terms of diagnostic performance and efficiency (AUC, NPV, number of transvaginal sonog-

raphies and number of invasive procedures). In strategy 1 (“patient characteristics” rule), TVS 

is not performed, and further invasive procedures (histological analyses) are performed in 

case the probability after the “patient characteristics” model is more than 4%. This strategy 

could forego all ultrasound procedures, yet the number of invasive procedures would increase 

by 60% (95%CI: 56 to 65%). In strategy 2 (“sequential rule”), TVS is performed only in case 

the probability after the patient characteristics model is more than 4%. This strategy could 

reduce the number of ultrasound procedures by 19% [95%CI: 17 to 21%] and the number of 

invasive procedures by 16% [95%CI: 11 to 21%], with a similar diagnostic accuracy. 

In strategy 3 (“integrated rule”, i.e. TVS in all patients, and a decision for invasive diagnosis 

based on a probability based on the “patient characteristics and TVS” model), the number of 

transvaginal sonographies remains unchanged. Using a threshold of 4% for further diagnostic 

evaluation, the number of invasive procedures would decrease by only 5% [95%CI:-12 to 1%], 

yet the number of women with a diagnosis of cancer incorrectly classified as “no carcinoma” 

could be further reduced (from 2 to 1) as compared to the reference strategy.

Figure 7.3
Probability of endometrial cancer associated with endometrial thickness, estimated for different subgroups of 
patients with diabetes, overweight, both or neither.
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Figure 7.3 

Probability of endometrial cancer associated with endometrial thickness, estimated for different subgroups of 

patients with diabetes, overweight, both or neither. 

Endometrial thickness (mm)

Pr
o

b
ab

ili
ty

 o
f e

n
d

o
m

et
ri

al
 c

an
ce

r 



improving the diagnostic strategy 79

DISCUSSION

In this study we have evaluated whether a probabilistic approach in women with postmeno-

pausal bleeding improves the diagnostic efficiency. In addition to earlier findings demonstrat-

ing the probability of endometrial cancer to be increasing with age, especially in the years 

under 55, overweight and diabetes, we found probabilities also to be higher in nulliparous 

women, and lower in women bleeding while using anticoagulants. Although the time since 

menopause was found to be associated with endometrial cancer, in the multivariate model 

this association is accounted for by other patient characteristics. Our analysis showed that a 

sequential strategy where transvaginal sonography is performed in patients selected with 

a model based on patient characteristics only, could improve the efficiency of the current 

workup, without compromising the diagnostic performance. Compared to the reference 

strategy of TVS only, the efficiency gain is reflected in the simultaneous increase in AUC 

(from 0.76 to 0.90) and reduction in number of diagnostic procedures (TVS and histological 

analyses reduced by 19% and 16% respectively). 

External validation in different samples is needed to demonstrate generalisability of our 

statistical models and the estimated gain in efficiency by applying different diagnostic strate-

gies. Furthermore, the presented diagnostic strategies are tentative rather than definitive, 

and before these results can be translated into clinical practice guidelines, other diagnostic 

strategies should be evaluated, in which different thresholds and/or different combinations 

of the “patient characteristics model” and the “patient characteristics and TVS model” are 

used, preferably based on validated models. 

Table 7.3 Diagnostic accuracy and economic consequences of different diagnostic decision 
strategies in women with postmenopausal bleeding

Decision strategy AUC NPV 
median 
(p 10-90) 

TVS 
median % change
(p 10-90)

Subsequent procedure
median % change
(p 10-90)  

Reference strategy * 0.76 (0.73-0.79) 99.3 (98.5-100%) 540 (reference) 274 (reference)

1:  Patient characteristics 
rule§

0.76 (0.71-0.82) 99.0 (97.8-100%) –100% (never TVS) +60% (+56 - +65%)

2: Sequential rule ¶ 0.76 (0.73-0.79) 99.0 (98.3-100%) –19% (–17 - –21%) –0.16 (–11 – 21%)

3: Integrated ruleº 0.90 (0.87-0.93) 99.6 (99.2-100%) 0% (always TVS) -0.05 (-12 - +1%)

AUC area under the ROC curve; NPV negative predictive value; TVS transvaginal sonography; 
percentual increase or decrease as compared to recommendations in current clinical practice guidelines

* Reference strategy; TVS only (current practice) fixed cut-off (>5mm) for sampling
§ patient characteristics rule; histological analysis if probability based on patient characteristics  exceeds 4% 
(no TVS)
¶ Sequential rule; decision for TVS based on probability for cancer calculated from patient characteristics, TVS 
only performed when probability exceeds 4%, histological analysis if TVS > 4mm
ºintegrated rule; TVS in all patients, decision for histological analysis if probability for endometrial cancer 
calculated from patient characteristics and TVS model exceeds 4%



80

C
ha

p
te

r 7

A diagnostic strategy leading to the optimal diagnostic performance needs to integrate 

diagnostic accuracy, patient preferences and costs associated with TVS and histological 

assessments. Thereby, appropriate thresholds to decide for expectant management or endo-

metrial sampling depend on women’s willingness to accept a particular risk to avoid invasive 

procedures. 

Current guidelines for diagnostic management of postmenopausal bleeding recommend a 

simple stratification into endometrial sampling in case the endometrial thickness is above 5 

mm, versus reassurance in case of the endometrial thickness is 4 mm or less. These guidelines 

pass over substantial additional differences between women that are not accounted for by 

transvaginal sonography measurement only. An illustration of different probabilities of endo-

metrial cancer in women with the same endometrial thickness, but with a different profile, is 

provided in Table 7.4. Foregoing these individual differences can lead to sub optimal care, as in 

the current approach further diagnostic interventions would not be performed in some women 

with an individual profile indicating high probability of cancer. Simultaneously, unnecessary 

endometrial assessment can be avoided in some women with a more favourable profile. 

With the currently used threshold of 4 mm, incidental cases of endometrial cancer are 

missed. According to current guidelines, the proportion of false negatives that is considered 

to be acceptable for expectant management is assumed to be around 1%. To our knowledge, 

it is unknown whether this 1% criterion is consistent with patients’ preferences. We do not 

know whether women would accept 1% of missed cases or an even higher threshold, in order 

to avoid unnecessary diagnostic interventions. It might be that women desire certainty close 

to 100% at any cost. It is also possible that preferences are split, indicating that both doctors 

and women trade-off risks and discomforts differently, requiring individualised decision 

making.117 Clinical practice showed considerable over-use of (predominantly office) histology 

assessments.39 This over-use may reflect individual women’s preference for 100% certainty, 

rather than the desire to avoid the risk and burden of invasive procedures.

Our calculations seem to support the conclusion that using additional patient characteristics 

related to the likelihood of endometrial cancer could reduce the number of diagnostic pro-

cedures by 15-20% without a loss of sensitivity. Alternatively, the sensitivity can be increased 

without a substantial increase in the total number of procedures (results not shown). Using 

information a priori available in order to obtain more accurate estimates may improve deci-

sion making as compared to current practice. More differentiated and thus more accurate 

estimates are obtained than based on the 4 versus 5 mm stratification, while reducing the 

burden of testing to women and costs to society.

One possibility to implement this approach in future clinical practice would be to integrate 

these diagnostic strategies in electronic health records (EHD), where patient characteristics 

and clinical history are available or require to be entered anyway. Alternatively, estimates 

could be generated by software used in ultrasound technology. Thirdly, one could provide 
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easy to use probability scores, similar to those currently available in reproductive medicine.118 

In that case, calculations required for applying these diagnostic strategies need to be simpli-

fied in order to be applicable in practice. 

This study demonstrated that endometrial cancer is clearly associated with several patient 

and clinical history characteristics, even in women with comparable thickness of the endo-

metrium (Table 7.4). In addition, the increased likelihood associated with increased endo-

metrial thickness is different for women with different profiles. Consequently, the currently 

applied classification in women at-risk versus women where cancer can be ruled out based 

on TVS alone is sub optimal as it neglects considerable variability in the likelihood of cancer 

associated with different profiles. If future validation studies yield consistent findings, current 

practice guidelines should be adjusted as to account for these differences, in order to provide 

women presenting with postmenopausal bleeding with optimal care. 

Table 7.4 Examples of different profiles associated with different probabilities according to the 
“patient characteristics and TVS” model

individual profile estimated probability of endometrial 
carcinoma

TVS age Over-
weight

parity Anticoa-
gulants

diabetes proportion 95% CI

2 50 No multi no no 0.001 0.000   - 0.053

2 58 Yes nulli yes no 0.015 0.003   - 0.083

2 60 Yes nulli no yes 0.042 0.004   - 0.32

2 60 No multi no no 0.015 0.004   - 0.051

3 54 No multi no yes 0.061 0.012   - 0.29

4 59 No multi no no 0.055 0.026   - 0.12

4 61 Yes multi no yes 0.23 0.092   - 0.50

5 56 No multi no no 0.087 0.046   - 0.16

5 60 Yes multi no yes 0.11 0.037   - 0.30

6 50 Yes multi no no 0.007 0.001   - 0.12

6 56 Yes multi no no 0.12 0.068   - 0.21

8 45 Yes multi no no 0.001 0.000   - 0.12

8 50 No multi no no 0.012 0.002   - 0.13

8 63 Yes multi no yes 0.23 0.12    - 0.42

9 76 Yes nulli yes no 0.21 0.075   - 0.45

17 60 No multi no yes 0.43 0.21    - 0.68

18 49 Yes multi no no 0.027 0.002   - 0.39

This table illustrates that patients with the same endometrium thickness at TVS but with a different risk profile 
may have substantially different estimated probabilities of endometrium carcinoma. For example, one women 
with 8 mm endometrium, 45 years of age, with overweight but no diabetes and one or more children, has a 
probability of 0.1% (0.001, or 1 in 1000) for a diagnosis of endometrium carcinoma, whereas another women 
with 8 mm endometrium, 63 years of age, with both overweight and diabetes and one or more children, has a 
probability of 23% (0.23, or almost 1 in 4). Based on differences in risk profile, women with endometrium < 4 
mm or less can have higher estimated probabilities than women with endometrium > 5 mm.
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Appendix to chapter 7

STATISTICAL DETAILS

Methods

The assumption of linearity between predictor and disease state was evaluated for the 

continuous variables age and BMI using both quartile analysis and smoothed piecewise 

polynomials (splines).119 The models were internally validated for robustness by bootstrap 

resampling114 and bias corrected estimates are reported to adjust for overfit. Estimates for 

individual women were based on the average bootstrap estimates (bootstrap aggregating 

or “bagging”).120

Results

As the assumption of linearity was not satisfied for age nor BMI, age was transformed us-

ing two separate segments (< 55 and ≥ 55 years of age), whereas BMI was dichotomised as 

overweight (BMI > 25 kg/m2) or not. A spline was used to appropriately model the non-linear 

association between endometrial thickness and the probability of endometrial cancer.

Discussion

The validity of the logistic regression models was internally evaluated with bootstrap resam-

pling. In these analyses, we observed that minimal changes in the prevalence of carcinoma 

in low prevalent groups, in particular those less than 55 years of age, had substantial impact 

on the model parameters (results not shown). Substantially larger samples would be required 

to obtain more accurate and stable risk estimates. Model parameters have been adjusted for 

overfit, yet results of the tentative diagnostic strategies may still be too optimistic.116;121 
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Preoperative selection of patients with low-stage endometrial cancer at high risk of 

pelvic lymph node metastases

Helena C. van Doorn, Ate G. J. van der Zee, Petra H. M. Peeters, Maurice V. A. M. Kroeks, Marion 

A. van Eijkeren

Int J Gynecol Cancer. 2002;12:144-8.

SUMMARY

Objective: To determine diagnostic accuracy of preoperative transvaginal sonography 

(TVS) to assess myometrial infiltration in patients with endometrial cancer. In addition, to 

determine the possibility of preoperatively selecting low-stage endometrial cancer patients 

at high risk of lymph node metastases.

Method: The depth of myometrial infiltration of endometrial cancer was assessed using TVS 

before or after curettage. Infiltration was classified as superficial if less than half of the myo-

metrium was involved. Else it was classified as deep infiltration. Results were compared with 

the histology results of the definitive specimens. Patients were classified as high risk when 

they satisfied two of the following three criteria: 60 years of age or older; deep myometrial 

infiltration; and poorly or undifferentiated tumour. 

Results: A total of 93 patients from 11 clinics were analysed. The mean age was 66.1 years (SD 

± 11.4). The sonography and histology findings were in agreement in 69 of 93 patients. The 

sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV), of 

‘deep infiltration’ by preoperative TVE were 79% (95% CI 0.65-0.93), 72% (95% CI 0.61-0.83), 

61% (95% CI 0.46-0.75), and 86% (95% CI 0.76-0.96), respectively. Combining tumour grade 

and myometrial infiltration in the hysterectomy specimen and age, 30 of 81 patients were 

classified as high-risk patients. Sensitivity and PPV, specificity and NPV for preoperative diag-

nosis of high risk were 80% (95% CI 0.65-0.94), and 88% (95% CI 0.79-0.97) respectively.

Conclusion: Preoperative assessment of myometrial tumour infiltration using just TVS is 

only moderately reliable in endometrial cancer patients. If the results of TVS, however, are 

combined with the patient’s age and the degree of tumour differentiation in curettings, it is 

possible to preoperatively select endometrial cancer patients with a high risk of pelvic lymph 

node metastases with sufficient reliability.
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INTRODUCTION

Endometrial cancer is diagnosed in 1400 women each year in the Netherlands.122 The majority 

of these women have early-stage endometrial cancer without pelvic lymph node metastases. 

However, since 20-30% is at high risk of such metastases, the policy in most Anglo-Saxon 

countries is to conduct elective pelvic lymphadenectomy in this latter group.123;124 By pelvic 

lymphadenectomy it is determined which patients are eligible for adjuvant radiotherapy. 

Also, lymphadenectomy might be therapeutic. It is important to select a high-risk group 

preoperatively and to identify patients with early stage endometrial cancer with a low risk 

for metastases that do not need pelvic lymphadenectomy or radiotherapy. Patients with low-

stage endometrial cancer who might benefit most from radiotherapy are characterised by 

the presence of two of the following three criteria: (a) age ≥ 60 years; (b) Poorly or undifferen-

tiated (Grade III) tumour; and (c) deep myometrial infiltration. These criteria are based upon 

the recently published randomised Dutch study of the value of adjuvant pelvic radiotherapy 

for low-stage endometrial cancer, the so-called PORTEC study.125

Transvaginal sonography (TVS) has been used during the past few years to preopera-

tively determine the myometrial infiltration of an endometrial cancer.14;15;126-134 The present 

study was undertaken to evaluate preoperative TVS for myometrial invasion assessment in 

daily practice in various university and non-university hospitals. In addition, we investigated 

whether it was possible to preoperatively select patients at high risk of pelvic lymph node 

metastases using the three above-mentioned risk factors.

PATIENTS AND METHODS

Between January 1998 and December 1998 gynaecologists of 11 hospitals were asked to judge 

the myometrial infiltration depth of endometrial cancers, using TVS, before total extirpation 

of the uterus. It was up to the gynaecologist to decide the moment when the assessment 

would take place (before of after histological confirmation) and what equipment should be 

used. Conform the FIGO staging of endometrial cancers, a distinction was made between 

superficial (or none)(< 50%) and deep (≥ 50%) infiltration of the myometrium. After surgical 

removal of the uterus the pathologist also classified the myometrial involvement. Data with 

regard to the degree of tumour differentiation in the curettings and definitive pathology 

specimens (uterus) and tumour staging were collected from the original histological reports. 

Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and 

95% Confidence Intervals (95%CI) were calculated and compared.
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RESULTS

A total of 93 patients were included in 11 clinics, 25 of whom in an academic centre. The 

mean age was 66.1 years (SD ± 11.4); 64 patients were 60 years of age or older. The postop-

eratively diagnosed stage of the endometrial cancers could be retrieved for 81 of 93 patients: 

60 had FIGO stage I tumours, 13 stage II, and 8 stage III. In 60 of the 93 patients, either no 

residual tumour was found in the definitive (uterine) specimen (n = 2), or the infiltration was 

superficial. Deep myometrial infiltration was found in the remaining 33 patients.

Assessment by sonography and histology of the depth of myometrial infiltration produced 

comparable results in 69 of 93 patients. TVS overestimated the depth of infiltration in 17 

patients and underestimated it in seven (Table 8.1). Sensitivity, specificity, PPV, and NPV of 

the sonographic result ‘deep infiltration’ were 79% (95% CI 0.65-0.93), 72% (95% CI 0.61-0.83), 

61% (95% CI 0.46 –0.75), and 86% (95% CI 0.76-0.96) respectively. TVS was conducted in 44 

patients before the curettage. The sensitivity, specificity, PPV, and NPV in this group were 

77% (95% CI 0.54-1.00), 74% (95% CI 0.59-0.76), 56% (95% CI 0.33-0.79), and 88% (95% CI 

0.76-1.00), respectively. These values were 81% (95% CI 0.64-0.98), 68% (95% CI 0.50-1.01), 

65%(95% CI 0.47-0.84), and 83%(95% CI 0.67-1.14), respectively, in the 49 patients who un-

derwent TVS after curettage. 

Table 8.1 Determination of the myometrial infiltration: transvaginal sonography vs. histology

Sonography Histology Total

Deep myometrial infiltration none or superficial 
myometrial infiltration

deep myometrial 
infiltration

26 17 43

no or superficial 
myometrial infiltration

7 43 50

Total 33 60 93

Table 8.2 Degree of differentiation of the endometrial cancer: histology of curettage specimen vs. 
histology of definitive specimen

Curettage 
specimen

Definitive specimen

Well-differentiated 
(Grade I)

Moderately 
differentiated (Grade 
II)

Poorly or 
undifferentiated
(Grade III)

Total

No classification 2 5 1 8

Grade I 17* 6 23

Grade II 2 30 5 37

Grade III 1 12 13

Total 21 42 18 81

*With regard to two of the Grade I tumours in the curettage specimen, a tumour was no longer found in the 
definitive specimen.
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Information with regard to the degree of tumour differentiation both in the curettings and 

definitive specimens was collected for 81 patients. No degree of differentiation could be 

established in the curettings of eight patients (Table 8.2). The degree of differentiation in the 

two types of specimens was comparable in 61 patients. The definitive specimens of the older 

patients (≥ 60 years old, n = 54) contained grade III tumours more often than those of the 

younger patients (< 60 years) (24% vs. 18%). Deep myometrial infiltration was also seen more 

often in the older age group (44% vs. 17%). 

When the factors age, preoperative TVS-estimated depth of myometrial infiltration, and 

degree of tumour differentiation in the curettings were combined, 30 of 81 patients were 

preoperatively classified as high-risk patients (Table 8.3). This preoperative classification was 

correct for 24 of the 30 patients. TVS overestimated the depth of infiltration in six patients (all 

≥ 60 years old); i.e., they were incorrectly classified as high-risk patients. Six of the 51 women 

classified preoperatively as ‘low-risk’ cases turned out to be high-risk patients after surgery. 

The differentiation of the tumour in the definitive specimen of two of these six patients (55 

and 73 years old) was considered grade III, while one of them was diagnosed as a ‘possible’ 

cancer and the other as a moderately differentiated (or grade II) tumour in the curettage 

specimens. TVS did not recognize deep infiltration as such in the other four patients with 

false "low risk" status. Therefore, sensitivity and PPV, specificity and NPV for the preoperative 

selection of high-risk patients based on the three factors are 80% (95% CI 0.65-0.94) and 88% 

(95% CI 0.79-0.97) respectively. 

DISCUSSION

This study investigated whether preoperative TVS, conducted in a multicentre setting, 

could sufficiently differentiate between superficial and deep myometrial infiltration of an 

endometrial cancer. Our results were similar to those of earlier studies: sensitivity was 79% 

and NPV 86% with a lower specificity (72%).14;15;126-134 In contrast with the other studies ours 

was performed in several clinics as part of the routine work-up by sonographers or gynae-

cologist. Numbers in our study were too small to estimate age-specific rates, so we cannot 

Table 8.3 Preoperative versus postoperative classification of high*- and low-risk endometrial 
cancer

Postoperative high-risk 
patient

Postoperative low-risk 
patient

Total

Preoperative high-risk 
patient

24 6 30

Preoperative low-risk 
patient

6 45 51

Total 30 51 81

*High-risk patient: <60 years of age, Grade III tumour and deep infiltration OR >60 years of age, Grade III 
tumour and / or deep infiltration.
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state whether TVS is equally trustworthy for different age groups. Theoretically, there is a 

greater risk of judgement errors for women younger than 60 years of age because myomas 

and adenomyosis occur more often at younger age and may incorrectly influence depth in-

volvement. Overestimation of the infiltration can further be caused by a pyometrium, a small 

uterus volume, an atrophic myometrium, or exophytic tumour growth. Furthermore, when 

a tumour grows halfway into the myometrium, both the sonographer and the pathologist 

experience difficulty determining the depth of infiltration.134-136 Two sonography techniques 

were described in the literature recently that may support the diagnosis of the depth of 

infiltration, namely Doppler and hydrosonography.137-140 However, since the predictive values 

of these techniques are not yet known with regard to measuring the depth of myometrial 

infiltration, it does not seem probable that they will play an important role in the near future. 

Earlier studies compared the imaging techniques MRI and CT with TVS. Some of the authors 

reported that MRI predicted the depth of infiltration better than TVS,127;134 while others found 

the two methods similar.136 Also, MRI appears to be more reliable than a CT scan because of 

its greater soft-tissue contrast.127 Nevertheless, because of the costs, logistics problems, and 

time investment necessary to conduct a MRI, we find TVS a much more attractive choice for 

the preoperative selection of high-risk patients.

It is also possible to determine the depth of myometrial infiltration during surgery by 

means of either macroscopic investigation of the uterus or intraoperative frozen section 

diagnosis.141-144 The most important drawback of these two techniques, however, is that 

preoperative selection of high-risk patients is not possible, so qualified surgery for pelvic 

lymphadenectomy as well as surgery time is difficult to plan.

Our research was aimed at the sonographic assessment of the myometrial infiltration of 

endometrial cancer. The inclusion of patients was independent of the (clinical) stage of 

the tumour. The relative overrepresentation of patients treated in academic centres (26%) 

explains the relatively large number of patients with tumour stage II or higher (26%).

We had data of 81/93 patients at our disposal for the retrospective part of the study, i.e., 

the preoperative selection of high-risk patients. The histology results of the curettage and 

definitive specimens were comparable in 74% of the patients. The tumour was poorly dif-

ferentiated in the definitive specimen more often than in the curettings, a fact already known 

from the literature.131;142;144 When the factors age, preoperative TVS results, and histology 

results (curettings) were combined, we correctly identified 24 of the 30 high-risk patients; 

six were incorrectly classified as high-risk patients (specificity 88%, PPV 80%). These results 

are better when compared to those of just using the TVS. The most important explanation 

for this is that the three factors – age, depth of myometrial infiltration, and degree of tumour 

differentiation – are not independent: women older than 60 years already have, by definition, 

one of the risk factors (age). Moreover, older women have poorly differentiated tumours (24% 

versus 18%) and/or tumours that grow deeply into the myometrium (44% versus 17%) more 
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often than younger women. Both of these histological risk factors were present in 19% of the 

older women, but only in 11% of the younger women.

We conclude, therefore, that it is possible to preoperatively select patients at high risk of 

pelvic lymph node metastasis using the factors age, transvaginal sonographic determina-

tion of myometrial infiltration, and degree of tumour differentiation in the curettings. Pelvic 

lymphadenectomy is considered to be a worthwhile addition to the surgical treatment of 

these women.
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This thesis aims to evaluate the Dutch guideline for postmenopausal bleeding. We assessed 

the clinical adherence to the guideline, considered two components in more detail, and 

focused on the relation between several risk indicators and endometrial cancer in order to 

build a model that would be helpful in clinical decision-making. 

In this chapter the clinical implications of the findings are discussed, and questions for 

further research are highlighted. 

ADHERENCE TO THE GUIDELINE 

For patients presenting with a first episode of abnormal postmenopausal bleeding the 

guideline of the Dutch Society of Obstetrics and Gynaecology (“Nederlandse Vereniging 

voor Obstetrie en Gynaecologie” (NVOG)) gives priority to the detection of malignancy or 

atypical hyperplasia (Figure 1.1).12 Patient recruitment for our study started in January 2001 

and ended in June 2003. Participating gynecologists were familiar with the guideline valid at 

that time (the original version, published in 1997).12 A revision of the guideline was published 

in October 2003.13 To evaluate a guideline the AGREE instrument (Appraisal of Guidelines for 

Research & Evaluation in Europe) has been introduced. (Chapter 1) (http://www.agreecollabo-

ration.org) To test the applicability of a guideline clearly defined review criteria are required, 

and these criteria should derive from the key recommendations in the guideline. In the first 

guideline (1997), key recommendations were not given, but from the revised version (2003) 

three conclusions and recommendations are drawn (Chapter 1). Since the two versions of 

the guideline differ only with respect to the recommendation in the revised version that a 

Saline Infusion Sonography be performed in women with an ET ≥ 5 mm, we feel that the 

applicability of the guidelines can be tested partly by our study. 

Transvaginal sonography can reliably identify those postmenopausal women with vaginal 

bleeding who are highly unlikely to have significant endometrial disease, so that endometrial 

sampling may be unnecessary.9;30;98;145-147 Therefore, the first recommendation in the guideline 

is that a “wait-and-see” policy is justified in women with an ET ≤ 4 mm. Our study showed 

that Dutch gynecologists adhere to this recommendation in most cases, but nevertheless in 

almost one-third (27%) of women with an ET ≤ 4 mm invasive diagnostic procedures were 

also performed. This usually consisted of office endometrial sampling (22.4%), but hyster-

oscopy and D&C were also performed (4.7%) (Chapter 2). The second recommendation has 

two parts. The first statement is: “In women with an ET > 4 mm, office endometrial sampling 

is an accurate method to detect endometrial adenocarcinoma”. In our study 476 women 

had no TVS result or an ET > 4 mm; in more than three-quarters of these women an office 

endometrial sample was taken (78%). In 17% (n = 81) the gynecologist proceeded with hys-

teroscopy and curettage instead. In the patients that underwent office endometrial sampling 

a sufficient sample with adequate histological diagnosis was obtained in 63%. Although we 
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can conclude that TVS and office endometrial sampling would be sufficient for almost half of 

women presenting with an ET ≥ 5 mm, subsequent D&C and hysteroscopy procedures were 

performed in 13% of these patients. In only 3.1% of patients with an ET ≥ 5 mm subsequent 

testing was omitted. The second part of the guidelines’ recommendation is: “Consecutively, 

with the same catheter, a saline infusion sonography (SIS) can be performed”. This cannot be 

tested by our study since this advice was introduced in the revised version of the guideline 

(2003). The third recommendation of the guideline (2003) is: “Persistent or recurrent bleed-

ing within 6 months of presentation necessitates a diagnostic hysteroscopy, with tissue 

sampling.” For women with known recurrent or persistent bleeding the gynecologists acted 

accordingly. The design of our study however does not allow definitive conclusions, since 

patients were not approached to ask whether recurrent bleeding had occurred and whether 

they had consulted their general practitioner or gynecologist. 

With respect to the guideline, we can conclude that most gynecologists were familiar with 

the guideline and adhered to it in 70% of cases of abnormal postmenopausal bleeding. In 

only 7% of patients there was underdiagnosis. Superfluous or unnecessary invasive histo-

logical testing was more common, occurring in 23% of patients. None of these extra tests 

revealed either endometrial malignancy or atypical hyperplasia, so patients do not seem to 

benefit from it. They do pay, suffering more discomfort and higher costs. Also several medical 

disciplines take the burden; the anesthetist, pathologist, and the gynecologist, since their 

workload increases. Restricting to the guideline will therefore benefit patients, doctors and 

reduce medical costs.

Since the guidelines are a recommendation rather than compulsory regulations, time will 

have its effect on both form and content of the algorithm. This is reflected within the two ver-

sions of the guideline by a shift from primary detection of significant endometrial pathology 

to the assessment of intrauterine pathology (often benign) by Saline Infusion Sonography.12;13 

The desirability of such development will be discussed in the further research section of this 

chapter. 

COMPONENTS OF THE GUIDELINE

We evaluated two components of the guideline in more detail. First we evaluated the value 

of cervical cytology since a cervical smear may reveal endometrial cancer in asymptomatic 

women,54-56;67;68;70;148 and should always be obtained in women with an ET < 5 mm, to reduce 

the chance of missing endometrial cancer or atypical hyperplasia (Chapter 3). Our study sub-

scribes that statement. In women with endometrium thickness of 5 mm and over who have 

poor clinical performance cervical cytology showing malignant endometrial cells might be 

sufficient to allow the gynecologist to treat the patient medically. Further histological testing 
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of the endometrium is however recommended, particularly in women with smears showing 

atypical endometrial cells. 

The presence of endometrial cells in cervical smears is claimed to be highly significant and 

a predictor of endometrial cancer.71;148 To our knowledge our study is the first to report on the 

presence of endometrial cells in cervical smears in a prospectively gathered, homogeneous 

group of women experiencing postmenopausal bleeding, not using hormones. Under these 

conditions the presence of normal endometrium cells does not increase the prevalence of 

endometrial cancer or atypical hyperplasia. The CISOE-A classification provides the clinician 

with information on both the composition of the smear (C) as well as the appearance of 

the different cells in the smear (O). When, in the presence of postmenopausal bleeding, all 

endometrial cells have a normal appearance (O1, O2) and the ET ≤ 4 mm further sampling of 

the endometrium is not necessary. 

The second component of the guideline evaluated in this thesis is the significance of an office 

endometrial biopsy that renders insufficient material for a definite diagnosis, in women with 

an ET ≥ 5 mm or of unknown thickness (Chapter 4). “Insufficient” might refer to scanty tissue, 

a tissue sample without endometrium present, or a sample with suspicion for malignancy in 

which the pathologist cannot make a definitive diagnosis. Where the material is classified as 

insufficient for histological diagnosis the guideline of the Dutch Society for Obstetrics and 

Gynaecologists leaves further testing to the discretion of the individual gynecologist. Stud-

ies that provide information on endometrial malignancies in women with insufficient office 

samples concern one or two patients with (pre-) malignancies after biopsies with insufficient 

samples in small series.76-79 We evaluated 66 patients that met the criteria of ET > 5 mm or 

ET unknown, and subsequently an insufficient office sample. In 61 samples the pathologist 

could not establish a diagnosis, and in the remaining five women the gynecologist did not 

obtain material for histological evaluation. Subsequent testing was carried out in 48 women 

(73%). This was by hysteroscopy (n = 3), D&C (n = 2), or both (n = 43). For the remaining 

patients follow-up for a median of 35 months (range 6 – 50) did not reveal recurrent bleed-

ing. Serious endometrial pathology was found in four of the 66 women (6.1%); endometrial 

cancer in three and atypical hyperplasia in one. We recommend that the gynecologist should 

be advised in the guideline that subsequent testing is mandatory in women with unknown 

endometrial thickness, or an ET ≥ 5 mm, with an office endometrial sample that is classified 

as insufficient for a reliable histological diagnosis.

RISK INDICATORS AND ENDOMETRIAL CANCER

Several risk indicators of developing endometrial cancer have been described in the 

literature.32;100;106;107 Regardless of the a-priori chance of finding significant endometrium 
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pathology, all patients presenting with postmenopausal bleeding are evaluated in the same 

way; gynecologic exam, along with cervical smear and TVS of the endometrium and adnexa. 

(Chapter 1) Whether test performance particularly that of the TVS, is equivalent in all pa-

tients is debatable. We found that women with higher body mass index (BMI > 30kg / m2), 

women with diabetes, and women with both risk indicators, were more likely to have thicker 

endometrium at TVS, irrespective of final outcome (normal endometrium versus serious 

endometrium pathology). However, it was reassuring that the false negative prediction rate 

of TVS did not differ. Women with diabetes or a high BMI will not have more cancers at ET < 

5 mm. (Chapter 5) 

A cost- benefit analysis by Dijkhuizen et al,99 showed that in women presenting with post-

menopausal bleeding with an a-priori risk of 15% it would be cost effective to perform 

office endometrial sampling rather than TVS to detect serious endometrial pathology. TVS 

however can also detect adnexal masses, bladder abnormalities (including malignancies) 

and other significant pathology in the pelvis that might otherwise go unnoticed (Figure 

1.3E).149-153 Therefore, one can debate whether the TVS can be omitted in women presenting 

with a gynecologic complaint such as postmenopausal bleeding. In the Netherlands most 

gynecologists will perform TVS in their office, this is however not common practice world-

wide; e.g. in the United States of America and Australia TVS is performed by specially trained 

gynecologists at a special hospital clinic. This means that many patients have to make several 

visits to the clinic, unless they have access to dedicated “one-stop” clinics.19;145;154;155 Another 

drawback is that although TVS will discern most high-risk patients, endometrial cancers in 

women with thin endometrium layers may go undetected. These considerations made us 

revise the diagnostic process for abnormal postmenopausal bleeding, by stratifying women 

into high and low risk for the presence of endometrial cancer, using several risk- indicators as 

well as diagnostic test results (i.e. TVS). The most important risk factor is age (Chapter 6).32 The 

relationship between age and endometrial cancer is, however, not linear. We demonstrated 

that in postmenopausal women with vaginal bleeding the risk of endometrial cancer and hy-

perplasia with atypia is low in women under 50, increases considerably until 55 and rises only 

modestly with further advancing age. (Chapter 6) Time since menopause was found to have 

a comparable association with the risk of serious endometrial pathology, with a kink at seven 

years. These findings will not have significant implications for daily practice. However, in a 

model with all relevant risk factors the appropriate mathematical specification of these fac-

tors can now be taken into account, as was done in chapter 7. Here a multivariate analysis was 

performed including several risk- indicators: age, parity, time since onset of menopause, body 

mass-index (BMI), the presence of diabetes, hypertension, dysfunction of the thyroid gland, 

and the use of anticoagulants. Several (hypothetical) models were explored, in an attempt 

to optimize selection of patients for histologic assessment. In the first model the require-

ment for histology was based on patient characteristics only, i.e. omitting TVS. In the second 
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model patients were selected to undergo TVS based on their risk- indicators. The measured 

ET further defined the need for histologic assessment of the endometrium. In the third model 

patient characteristics were combined with TVS results to decide upon further histological 

testing. This study demonstrated that endometrial cancer is clearly associated with several 

patient and clinical history characteristics, even in women with comparable thickness of the 

endometrium. In addition, the increased likelihood of malignancy associated with increased 

endometrial thickness is different for women with different risk profiles. A strategy combining 

patient characteristics with transvaginal sonography increased the sensitivity and specific-

ity, while the number of TVS and histological analyses were reduced. Decision-making that 

takes into account patient characteristics as well as TVS results increases the efficiency of the 

diagnostic workup of postmenopausal bleeding. We should develop strategies to implement 

this in our clinical practice (see further research). 

TVS IN PRE-OPERATIVELY DISCERNING HIGH- FROM LOW-RISK ENDOMETRIAL 
CANCER PATIENTS 

Most of this thesis concerns the diagnostic process in women with postmenopausal bleed-

ing. After diagnosing endometrial cancer the question arises whether TVS can be of use in 

assessing stage and deciding on treatment (Figure 1.3). Several studies have reported on 

the diagnostic accuracy of TVS for assessment of myometrium infiltration in patients with 

endometrial cancer.128;156-160 Preoperative assessment of myometrium invasion, combined 

with tumor grade as well as age, might help select high-risk endometrial cancer patients who 

could benefit from pelvic lymphadenectomy. In a multicenter study including 93 patients we 

concluded that preoperative assessment of myometrium tumor infiltration using just TVS 

was only moderately reliable in endometrial cancer patients. If the results of TVS, however, 

were combined with the patient’s age and the degree of tumor differentiation in the curet-

ting, it was possible to reliably select endometrial cancer patients with a high risk of pelvic 

lymph node metastases.

The standard surgical procedure for endometrial cancer is a total abdominal hysterec-

tomy with bilateral salpingo-oophorectomy (TAH-BSO). The role of pelvic and para-aortic 

lymphadenectomy or lymph node sampling has been widely debated. Determination of 

nodal involvement has prognostic implications, and directs further therapy, i.e. adjuvant 

radiotherapy. However, the addition of lymphadenectomy, especially if both pelvic and 

para-aortic lymphadenectomy are performed, prolongs operation time and has side effects 

such as leg edema (5%), lymph cysts (5-7%), increased rates of deep vein thrombosis (2%) 

and small bowel obstruction (up to 5%), increased blood loss and higher transfusion rates 

(5-10%). We are awaiting the results of the MRC-ASTEC trial, the first (and only) randomized 

trial investigating the role of lymphadenectomy in clinical stage I endometrial cancer. First 
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results have recently been presented (H. Kitchener, oral presentation at the European Society 

for Gynecologic Oncology, Istanbul, September 2005), and showed no benefit from lymph-

adenectomy. With the forthcoming PORTEC-III trial it is to be expected that pre-operative 

identification of high-risk endometrial cancer patients, with subsequent lymph node dissec-

tion is not likely to be an issue in the Netherlands in the near future. 

This thesis gives insight in the current approach of women presenting with abnormal post-

menopausal bleeding and shows that the guideline is effective in detecting most endome-

trial cancers or atypical hyperplasia in patients presenting with abnormal postmenopausal 

bleeding. Gynecologists should consider their actions with respect to over diagnosis, ask 

themselves who benefits from the superfluous or unnecessary invasive diagnostic tests when 

the most important goal is achieved, namely detection of (pre) malignancy. With respect to 

future revisions of the guideline one can conclude that cervical cytology remains mandatory, 

particularly to reveal cervical lesions, although a minority of endometrial cancers in women 

with ET < 5 mm are detected though cervical smear. Gynecologist should be advised to 

perform hysteroscopy and / or curettage after an inconclusive endometrial office sample. 

Finally one can conclude that this thesis provides a basis to develop an approach that is 

based on patient characteristics as well as TVS results, resulting in less invasive procedures 

with similar detection of (pre) malignancies.

FUTURE RESEARCH

In the preceding text a corner of the veil was raised. Further research should focus on the 

long-term follow-up of treated and untreated women with postmenopausal bleeding. 

Many questions still remain unanswered. A shift has been evident in the diagnostic aims for 

women presenting with postmenopausal bleeding; from detection of endometrial cancer 

and precursors, to concomitant assessment of the uterine cavity. Do women really benefit 

from more (invasive) diagnostic procedures? Should we remove all (benign) intrauterine 

lesions? To answer these questions four considerations may be of importance. One can as-

sume that tiny cancers in a polyp are detected only when all polyps are removed. It is to be 

expected that these cancers will manifest with recurrent bleeding, and, in accordance with 

the guideline, hysteroscopy and histologic assessment of the endometrium are mandatory 

under these circumstances. Whether the prognosis is significantly different when the tumors 

are detected later in time remains unclear.161;162 The second is the assumption that women 

who undergo polypectomy suffer fewer episodes of recurrent bleeding. Whether treating 

intrauterine benign lesions prevents recurrent bleeding is at least doubtful.163 The tendency 

to grow polyps can be a lifetime propensity, resulting in recurrent growth and bleeding.164;165 

The third argument for treatment is the fear that benign lesions (polyps) undergo secondary 
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transformation to malignancies. Again little data are available to support this statement. Last 

but not least one wonders about patients’ wishes; are they reassured by TVS and (when indi-

cated) office endometrial sampling? Would they prefer reassurance at higher costs and with 

more discomfort?19 Further studies should focus on patient’s wishes and patient benefits, as 

well as costs.

Studies concerning the applicability of Saline Infusion Sonography and office hysteros-

copy in postmenopausal women in dedicated clinics show promising success rates.19;145;154 

Whether similar results can be obtained in common gynecological practice is unclear: The 

present study concerned a multicenter study and showed that the success rate of office 

endometrial biopsies was 63.3%, and this only in those women in whom the procedure was 

attempted (77%). In 17% of cases where office sampling would have been appropriate the 

gynecologist proceeded directly with hysteroscopy or curettage. These numbers are in con-

trast with others that report successful office samples in more than 90% of postmenopausal 

patients.16;83;87;91;95;166 Therefore, it might be too optimistic to expect that the 2003 guideline, 

incorporating saline sonography in all women with an ET ≥ 5 mm, will be feasible in common 

gynecological practice for women presenting with postmenopausal bleeding.

Another concern is the possible occurrence of acute complications (perforation, vaginal col-

lapse, infection, etc) as well as possible upstaging of the tumor through unnecessary invasive 

diagnostic procedures. Hysteroscopy and curettage may have effects on dissemination of 

disease to the abdominal cavity and to the cervical canal.167-173 Although the significance 

of positive washings in endometrial cancer is unclear,174-176 endocervical spread is of major 

importance; necessitating adjuvant radiotherapy, with considerable side effects in this el-

derly population. (www.oncoline.nl) Similar concern of spread of endometrial cancer cells 

to the peritoneal cavity also exists for saline infusion sonography.177 Studies are needed to 

investigate all these aspects.

In the future, models should be developed that predict the presence of endometrial cancer in 

women suffering form postmenopausal bleeding based on patient characteristics, as well as 

TVS results. Based on our study we hope to explore an -easy to use- probability score, similar 

to those currently available in reproductive medicine. Clinical applicability would however 

depend on how easy the score was to calculate. Alternatively the score and decision-mak-

ing rules could be generated automatically in an integrated electronic health record, where 

patient characteristics and clinical history are already available or must be entered in any 

case. After developing such a scoring systems integration in clinical practice must be tested 

in a prospective, multicenter study. 
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Summary

This thesis aims to evaluate the diagnostic work-up in postmenopausal women presenting 

with abnormal vaginal bleeding. The Society of Dutch Obstetrics and Gynaecology composed 

a guideline, which was described and discussed in Chapter 1 and Chapter 9. In Chapter 2 of 

the thesis adherence to the guideline of the Society of Dutch Obstetrics and Gynaecology 

was evaluated. The guideline advises the gynecologist to obtain a cervical smear in women 

presenting with postmenopausal bleeding. The value of cervical cytology in relation to the 

detection of endometrial cancer is evaluated in Chapter 3. The guideline does not instruct 

the gynecologist on inconclusive or insufficient office endometrial samples, therefore we 

reported on the clinical consequences of such insufficient office endometrial samples (Chap-

ter 4). 

The guideline concerns directions for a particular complaint, and does not discern be-

tween women with different characteristics. All women should undergo TVS, followed by 

endometrial sampling when the ET is ≥ 5 mm, or not assessable. Chapter 5, 6 and 7 focused 

on the prediction of endometrial cancer in women with postmenopausal bleeding in relation 

to patient characteristics. The accuracy of the TVS in the detection of endometrial cancer 

was investigated in relation to the presence of diabetes and body mass index. The relation 

between age, time since menopause and endometrial cancer was studied in Chapter 6, and 

finally we studied if a strategy using both patient characteristics and TVS results could opti-

mize the diagnostic process (Chapter 7). In Chapter 8, myometrium infiltration in endometrial 

cancer measured at TVS was compared to definitive pathology of the hysterectomy specimen. 

Chapter 9 concerns the general discussion and recommendations for further research.

CHAPTER 1 

Introduction

Chapter 1 addressed the clinical problem of abnormal postmenopausal bleeding. The 

guideline of the Society of Dutch Gynaecologist and Obstetricians was summarized and 

discussed. The aim and outline of this thesis were given. An overview of the Dutch Study of 

Postmenopausal Bleeding study group was given. This study group collected data on more 

than nine hundred women with postmenopausal bleeding in eight Dutch hospitals. Col-

lected data were analyzed by members of the study group, resulting in several publications 

in peer-reviewed journals. 

Two tables provide demographic data on the whole group of patients. For each study the 

selection from the database is given. 
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CHAPTER 2

Adherence of Dutch gynecologist to the guideline “Investigation of abnormal postmenopausal bleeding”

In this chapter the adherence of the Dutch Gynecologists to the guideline of the Society of 

Dutch Obstetrics and Gynaecology was evaluated. The guideline was familiar in the eight 

participating hospitals at the start of the study. For all 837 patients we evaluated whether the 

diagnostic process was in accordance with the guideline. Transvaginal sonography was per-

formed in 818 (98%) women; in 91% measurement of the endometrial thickness was reliable. 

According to the Dutch guideline subsequent histologic assessment of the endometrium 

is indicated in patients with an ET ≥ 5 mm, or when the ET can not be measured. We found 

that in 7% of the patients a histological diagnosis was not obtained, where it ought to have 

been. On the other hand, a histological diagnosis was obtained in 13% of the patients for 

whom this was not necessary according to the guideline. In 10% of patients hysteroscopy 

and/or curettage were performed, where a histological diagnosis by endometrial aspira-

tion could have sufficed. We concluded that adherence to the guideline on the diagnostic 

management of postmenopausal bleeding was fairly good. However, the efficiency of the 

diagnostic process in women with postmenopausal bleeding might be increased by limiting 

histological examination to women with increased endometrial thickness, and by relying on 

endometrium aspiration in these women.

CHAPTER 3

The value of cervical cytology in diagnosing endometrial carcinoma in women with postmenopausal 

bleeding 

The contribution of the cervical smear to the diagnostic work-up of women with postmeno-

pausal bleeding in relation to endometrial cancer was studied in this chapter. Cervical cytol-

ogy was coded according to both the Papanicolaou classification and the Dutch national 

coding system (CISOE-A). Since hormone use might influence the composition of the smear, 

particularly increase the number of normal endometrial cells, women with current or recent 

(< 24 month) hormone usage were excluded from the analyses. A cervical smear was ob-

tained in 654 women, and in 543 of them both the Papanicolaou classification and the CISOE 

results were available. Endometrial cancer or atypical hyperplasia was present in 64 patients 

(11.7%). A Pap III increased the probability of (pre) malignancy (LR 3.5), whereas Pap IV and 

Pap V virtually proved the presence of carcinoma. The CISOE-A classification showed similar 

results. 

This chapter also concerns the predictive value of normal endometrial cells in relation to 

endometrial (pre) malignancy. In contrast to what is generally accepted we found no increased 

risk for the presence of endometrial cancer or atypical hyperplasia when normal endometrial 
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cells were present. If, however, dysplastic endometrial cells were present, the prevalence 

of endometrial cancer or atypical hyperplasia increased. This increase was most marked in 

women with smears showing severe dysplasia of the endometrium cells, as compared to mild 

or moderate dysplasia. We concluded that addition of the results of the cervical smear to 

endometrial thickness could detect incidental endometrial cancers that are missed by TVS 

(ET < 5 mm). In women with postmenopausal bleeding the presence of normal endometrial 

cells is not predictive for endometrial cancer.

CHAPTER 4

An insufficient office endometrial sample necessitates further endometrium sampling in women 

presenting with abnormal postmenopausal bleeding 

This chapter assessed whether further histological assessment can be omitted after an office 

sampling with a non-diagnostic histology specimen in women presenting with postmeno-

pausal bleeding and an ET of ≥ 5 mm, or an ET that cannot be measured. After a non-diag-

nostic office endometrial sample further evaluation of the endometrium was performed with 

hysteroscopy and/or curettage, or (uneventful) follow-up. Five hundred and sixteen women 

from the original database either had an unknown endometrial thickness or an ET ≥ 5 mm. 

Endometrial office biopsy was performed in 403 (78.1%) of these women. The sample was 

non-diagnostic in 66 women (16.4%). Further investigation revealed endometrial carcinoma 

in tree and atypical hyperplasia in one (6.1%). Therefore, in women with postmenopausal 

bleeding and a non-reassuring TVS, a technically well-performed office endometrial sample 

that is non-diagnostic does not rule out endometrial cancer, and necessitates further endo-

metrial sampling.

CHAPTER 5 

Accuracy of Transvaginal Sonography in Diabetic or Obese Women with Postmenopausal Bleeding.

This chapter concerned the accuracy of endometrial thickness measurement in the diagnosis 

of endometrial cancer in patients with obesity, diabetes and hypertension, and evaluated 

whether patient characteristics influenced endometrial thickness irrespective of the final 

diagnosis. All women underwent transvaginal sonography, and, when the endometrial thick-

ness (double layer) was ≥ 5 mm an endometrial sample was obtained. The performance of 

endometrial thickness measurement in the diagnosis of atypical hyperplasia and endome-

trial cancer was evaluated in subgroups of patients with diabetes, hypertension and obesity, 

using Receiver Operating Characteristic (ROC) analysis.
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Overall, we included 594 women, of whom 10% had endometrial carcinoma and 1% had 

atypical hyperplasia. In these women, transvaginal sonography had an area under the ROC-

curve (AUC) of 0.87 (standard error (se) 0.03). 

In the absence of (pre)malignancy, women with diabetes or obesity were found to have 

higher mean endometrium thickness than women without these risk factors, whereas in 

women with a (pre)malignancy this difference was not present. The area under the ROC-

curve decreased to 0.74 (se 0.05) and 0.75 (se 0.07) in diabetic women and obese women, 

respectively. 

Presence or absence of hypertension had no impact on the accuracy of transvaginal sonog-

raphy. In view of the decreased diagnostic accuracy in diabetic women and obese women, 

the clinical value of transvaginal endometrial thickness measurement in these women is 

questionable. 

CHAPTER 6 

The association of age and time since menopause with the presence of endometrial cancer and atypical 

hyperplasia in women with postmenopausal bleeding.

In this chapter we assessed the relationship between the presence of endometrial cancer 

on one hand, and age and time since menopause on the other in patients with postmeno-

pausal bleeding. We studied 614 women, presenting with a first episode of postmenopausal 

bleeding, none of whom were using hormone replacement therapy. All women underwent 

transvaginal sonography, and, if the endometrial thickness was > 4 mm, endometrial sam-

pling. Smoothed scatter plots (splines) were used to assess the association between each of 

the continuous variables and endometrial cancer. Subsequently univariate and multivariate 

analysis were performed. We found that age was an independent predictor of endometrial 

cancer. We demonstrated that in postmenopausal women with vaginal bleeding the risk of 

endometrial cancer is low in women under 50, increases considerably until 55 and rises only 

modestly with further advancing age. The risk of endometrial cancer was 4.9% in women who 

had been postmenopausal for less than 3 years compared to 19.7% in women who had been 

postmenopausal for more than 20 years. In a multivariate analysis only age contributed to 

the prediction of risk.



Summary 117

CHAPTER 7

Improving the existing diagnostic strategy by accounting for patient characteristics in the diagnostic 

workup for postmenopausal bleeding

In this chapter we evaluated whether the efficiency of the current diagnostic work-up fol-

lowing postmenopausal bleeding could be improved by taking into account patient char-

acteristics in addition to transvaginal measurement of endometrial thickness, as currently 

recommended. 

Women who presented with postmenopausal bleeding, and who were not using hor-

mone replacement therapy, were included in the analyses. Five hundred and forty women 

underwent transvaginal sonography and subsequent endometrial sampling if endometrial 

thickness (double layer) was more than 4 mm. 

We found that the probability of endometrial cancer increased with age, overweight and 

diabetes. Probabilities also were higher in nulliparous women, and lower in women bleeding 

while using anticoagulants. Our analysis showed that a sequential strategy where transvaginal 

sonography is performed in patients selected with a model based on patient characteristics, 

could improve the efficiency of the current workup, without compromising the diagnostic 

performance. Compared to the reference strategy of TVS only, the efficiency gain is reflected 

in the simultaneous increase in AUC (from 0.76 to 0.90) and reduction in number of diagnostic 

procedures (TVS and histological analyses reduced by 19% and 16% respectively). We con-

cluded that the use of patient characteristics, i.e. age, the use of anticoagulants, parity and 

the presence or absence of diabetes, overweight, in combination with endometrial thickness 

increased the efficiency of the diagnostic workup of postmenopausal bleeding.

CHAPTER 8 

Preoperative selection of patients with low-stage endometrial cancer at high risk of pelvic lymph node 

metastases

The diagnostic accuracy of preoperative transvaginal sonography (TVS) to assess myometrium 

infiltration in patients with endometrial cancer was assessed in this chapter. In addition, the 

possibility of preoperatively selecting low-stage endometrial cancer patients at high risk of 

lymph node metastases was determined.

The depth of myometrium infiltration of endometrial cancer was assessed using TVS before 

or after curettage, prior to hysterectomy. Infiltration was classified as superficial if less than 

half of the myometrium was involved. Results were compared with the histological results of 

the definitive specimens. Patients were classified as “high risk” when they satisfied two of the 

following three criteria: 60 years of age or older; deep myometrium infiltration; and poorly or 

undifferentiated tumor. A total of 93 patients were analyzed. The sonographic and histologic 
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findings were in agreement in almost three quarters of the patients. Combining tumor grade, 

myometrium infiltration in the hysterectomy specimen, and age, 30 of 81 patients were clas-

sified as high-risk patients. Sensitivity and PPV, specificity and NPV for preoperative diagnosis 

of high risk were 80% (95% CI 65 to 94%), and 88% (95% CI 79 to.97%) respectively.

From this study it can be concluded that preoperative assessment of myometrium tumor 

infiltration using just TVS is only moderately reliable in endometrial cancer patients. If the 

results of TVS, however, are combined with the patient’s age and the degree of tumor dif-

ferentiation in endometrial samples, it is possible to preoperatively select endometrial cancer 

patients with a high risk of pelvic lymph node metastases with sufficient reliability

CHAPTER 9

General discussion 

This thesis gives insight in the current approach of women presenting with abnormal post-

menopausal bleeding, and shows that the guideline is effective in detecting most endome-

trial cancers or atypical hyperplasia in patients presenting with abnormal postmenopausal 

bleeding. Gynecologists should consider their actions with respect to over diagnosis, ask 

themselves who benefits from the superfluous or unnecessary invasive diagnostic tests when 

the most important goal is achieved, namely detection of (pre) malignancy. With respect to 

future revisions of the guideline one can conclude that cervical cytology remains mandatory, 

particularly to reveal cervical lesions, although a minority of endometrial cancers in women 

with ET < 5 mm are detected though cervical smear. Gynecologist should be advised to 

perform hysteroscopy and / or curettage after an inconclusive endometrial office sample. 

Future studies should focus on ways to integrate TVS results and patient characteristics in 

an algorithm, or clinical decision model, reducing the number of invasive procedures, with-

out compromise. Furthermore, we should obtain information regarding recurrence rates of 

postmenopausal bleeding and the necessity to treat endometrial polyps in postmenopausal 

women.



Samenvatting

Dit proefschrift handelt over de diagnostiek bij abnormaal postmenopauzaal bloedverlies. 

De Nederlandse Vereniging voor Obstetrie en Gynaecologie geeft in een richtlijn aan hoe 

de gynaecoloog kan handelen indien deze klacht aan de orde is. Deze richtlijn wordt be-

schreven en bediscussieerd (hoofdstuk 1 en discussie) en de adherente aan de richtlijn wordt 

geëvalueerd (hoofdstuk 2). In de richtlijn wordt aanbevolen cervixcytologie af te nemen. De 

opbrengst van het uitstrijkje in de detectie van endometriumcarcinoom wordt bestudeerd 

in hoofdstuk 3. De richtlijn laat in het midden hoe te handelen indien geen uitspraak gedaan 

kan worden over het endometrium biopt, verkregen door middel van een aspiratie techniek, 

met ander woorden als het endometrium aspiraat niet-conclusief is (hoofdstuk 4).

De richtlijn gaat uit van een bepaalde klacht (onverklaard postmenopauzaal bloedverlies) 

en is voor iedereen met deze klacht gelijk; ze adviseert bij patiënten met postmenopauzaal 

bloedverlies transvaginale echoscopie, gevolgd door histologisch onderzoek van het endo-

metrium indien de endometriumdikte meer dan 4 mm is. Het onderscheidend vermogen van 

endometriumdikte metingen bij patiënten met verschillende profielen (diabetes, obesitas en 

hypertensie) is daarom bestudeerd in hoofdstuk 5. Vervolgens wordt bestudeerd welke rela-

tie bestaat tussen leeftijd, menopauze en endometriumcarcinoom. Verschillende strategieën 

voor de evaluatie van postmenopauzaal bloedverlies worden onderzocht; daarbij wordt de 

standaard benadering vergeleken met drie strategieën (hoofdstuk 6 en 7). In hoofdstuk 8 

wordt de preoperatieve selectie van hoog- risico endometriumcarcinoom patiënten bestu-

deerd. 

Hoofdstuk 9 bevat de discussie en aanbevelingen voor verder onderzoek.

HOOFSTUK 1

Introductie

In dit hoofdstuk wordt de inhoud en ontwikkeling van richtlijn 4, getiteld “Abnormaal vaginaal 

bloedverlies in de postmenopauze” van de Nederlandse Vereniging voor Obstetrie en Gynae-

cologie (NVOG) weergegeven (Figuur 10.1). De doelen en inhoud van het proefschrift worden 

beschreven. Tevens wordt een overzicht gegeven van de “Dutch Postmenopausal Bleeding” 

DUPOMEB studiegroep. Deze studie groep heeft zorggedragen voor het verzamelen van de 

data van vrouwen met postmenopauzaal bloedverlies in 8 verschillende Nederlandse zie-

kenhuizen. De verzamelde gegevens worden door leden van de studiegroep bestudeerd en 

verschillende publicaties zijn hieruit voortgekomen, of worden verwacht. Basale gegevens 

van de patiënten die de studie populatie vormen, zijn in twee tabellen weergegeven. Voor 
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elke studie wordt aangegeven hoe selectie van patiënten uit het databestand tot stand is 

gekomen.

HOOFDSTUK 2

Diagnostiek door gynaecologen bij vrouwen met abnormaal vaginaal bloedverlies in de postmenopauze; 

vergelijking met de richtlijn.

In hoofdstuk 2 wordt nagegaan in hoeverre de richtlijn van de NVOG in de praktijk werd 

toegepast in de acht participerende ziekenhuizen. De richtlijn over postmenopauzaal bloed-

verlies was bij het begin van de studie in alle klinieken bekend. We evalueerden voor alle 837 

patiënten in hoeverre het gevolgde diagnostisch traject overeen kwam met de richtlijn. 

Figuur 10.1
Vuistregels voor het beleid bij vaginaal bloedverlies in de postmenopauze, uit de richtlijn van de Nederlandse 
Vereniging voor Obstetrie en Gynaecologie. (met toestemming overgenomen)

29

Figuur 10.1 

Vuistregels voor het beleid bij vaginaal bloedverlies in de postmenopauze, uit de richtlijn van de Nederlandse 

Vereniging voor Obstetrie en Gynaecologie. (met toestemming overgenomen) 

postmenopauzaal bloedverlies

gynaecologisch onderzoek / cervixcytologie
transvaginale echografie

endometrium > 4 mm
of niet te meten endometrium < 5 mm

histologisch onderzoek

(pre) maligniteit geen (pre) maligniteit

therapie expectatief

bloedverlies
 persisterend /recidiverend bloedverlies gestopt

histologisch onderzoek,
 hysteroscopie ter overweging
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Transvaginale echoscopie (TVE) werd verricht bij 818 vrouwen (91%) en bij 91% was het 

goed mogelijk een betrouwbare meting van het endometrium te verkrijgen. Volgens de 

richtlijn is histologisch onderzoek geïndiceerd bij een endometriumdikte van 5 mm of meer. 

Bij 7% van de vrouwen werd dit zonder reden nagelaten. Echter bij 13% van de patiënten 

werd histologisch onderzoek verricht hoewel dit volgens de richtlijn niet nodig was. Bij 10% 

van de patiënten werd een curettage en / of hysteroscopie verricht terwijl men met een 

endometriumaspiratie had kunnen volstaan. 

Geconcludeerd werd dat de implementatie van de richtlijn voor abnormaal postmeno-

pauzaal bloedverlies redelijk goed was. De doelmatigheid van het diagnostisch traject bij 

postmenopauzaal bloedverlies kan vergroot worden door aanvullend histologisch onder-

zoek alléén te doen bij patiënten met een verdikt endometrium en daarbij te vertrouwen op 

endometriumaspiratie.

HOOFDSTUK 3 

De waarde van het uitstrijkje bij het ontdekken van endometriumcarcinoom of atypische hyperplasie bij 

vrouwen met abnormaal postmenopauzaal bloedverlies.

In het derde hoofdstuk wordt de waarde van het uitstrijkje bij vrouwen met postmenopauzaal 

bloedverlies geëvalueerd. De uitstrijkjes zijn beoordeeld volgens zowel de Papanicoulaou 

classificatie (Pap klasse) als het Nederlandse KOPAC-B systeem (in het Engels vertaald als 

CISOE-A). Aangezien het gebruik van hormoonpreparaten van invloed is op de samenstelling 

van het uitstrijkje, werden vrouwen met hormoongebruik in de voorafgaande 24 maanden 

van analyse uitgesloten. Ook vrouwen met een andere neoplasie van gynaecologische her-

komst (cervix, vulva, ovarium) werden van analyse uitgesloten. 

Van 545 vrouwen waren zowel de Pap als de KOPAC-B classificatie beschikbaar. Van hen 

hadden 64 vrouwen (11.7%) een endometriumcarcinoom, of atypische hyperplasie. Bij een 

afwijkend uitstrijkje nam de kans op een (pre) maligniteit van het endometrium toe; bij een 

Pap IV en Pap V was er bijna altijd sprake van een endometriumcarcinoom. Vergelijkbare 

bevindingen werden gevonden voor de Pap classificatie en de KOPAC-B classificatie. 

In dit hoofdstuk werd ook onderzocht of de aanwezigheid van normale endometriumcel-

len voorspellend was voor de aanwezigheid van endometriumcarcinoom of atypische hyper-

plasie. In tegenstelling tot wat algemeen wordt aangenomen vonden wij geen verhoogde 

kans op een maligniteit als in het uitstrijkje normale endometriumcellen gezien werden. 

Echter, indien endometriumcellen een abnormaal of dysplastisch aspect hadden dan nam 

de kans op endometriumcarcinoom toe; de kans was daarbij gerelateerd aan de ernst van 

de dysplasie.
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Door de echoscopische beoordeling van het endometrium te combineren met de bevin-

dingen van het uitstrijkje van de baarmoedermond wordt een sensitiviteit van 98.4% met een 

specificiteit van 40% gevonden in het opsporen van (pre) maligniteit van het endometrium. 

HOOFDSTUK 4 

Niet diagnostisch endometrium aspiratie vereist verder onderzoek van het endometrium.

In dit hoofdstuk wordt de studie beschreven die onderzocht of nader histologisch onderzoek 

achterwege gelaten kan worden indien het endometriumaspiraat niet conclusief is. 

Bij 78% van de vrouwen met een niet te beoordelen of verdikt endometrium werd gepro-

beerd weefsel te verkrijgen door middel van een aspiratie techniek. Het biopt was bij 66 niet 

te beoordelen. Na een niet conclusief aspiraat ondergingen bijna driekwart van de vrouwen 

een hysteroscopie en of curettage. Van alle vrouwen werd nagegaan of in de twee jaar na 

initiële presentatie een (pre) maligniteit van het endometrium werd vastgesteld. Bij drie 

vrouwen werd binnen 7 maanden na presentatie een endometriumcarcinoom vastgesteld 

en bij één hyperplasie met atypie (6.1%). Daarom menen wij dat aanvullend histologisch 

onderzoek noodzakelijk is bij vrouwen met een echografisch niet te beoordelen of verdikt 

endometrium en vervolgens een niet conclusief aspiraat.

HOOFDSTUK 5

De accuratesse van transvaginale echoscopie bij vrouwen met abnormaal postmenopauzaal bloedverlies 

en diabetes en of overgewicht.

In dit hoofdstuk wordt het onderzoek naar de accuratesse van de transvaginale echosco-

pische meting van de endometriumdikte bij het opsporen van endometriumcarcinoom bij 

patiënten met hypertensie, obesitas en diabetes beschreven. Tevens werd onderzocht of de 

genoemde karakteristieken, ongeacht de diagnose, effect hadden op de gemeten dikte van 

het baarmoederslijmvlies. Alle vrouwen ondergingen een TVE en bij een gemeten endometri-

umdikte van 5 mm of meer werd aansluitend histologisch onderzoek verricht. De accuratesse 

van endometriumdikte gemeten met TVE voor het opsporen van atypische hyperplasie en 

endometriumcarcinoom werd geëvalueerd in de subgroepen van patiënten met diabetes, 

hypertensie en obesitas. Daarbij werd gebruik gemaakt van Receiver Operating Characteris-

tic (ROC) curven. Het oppervlak onder de ROC curve (AUC) voor de echoscopie bij alle 549 

vrouwen was 0.87 (standaard fout (se) 0.03). 

De aan- of afwezigheid van hypertensie had geen invloed op de accuratesse van de TVE. 

Bij vrouwen met diabetes en of obesitas en een normaal endometrium bleek het endome-

trium gemiddeld dikker dan bij vrouwen zonder deze risicofactoren en een normaal endo-
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metrium. Bij vrouwen met een (pre) maligniteit van het endometrium werd geen verschil 

gevonden in de endometriumdikte wanneer vrouwen met diabetes en obesitas werden 

vergeleken met vrouwen zonder deze risicofactoren. Het oppervlak onder de ROC curve 

daalde tot 0.74 (se 0.05) en 0.75 (se 0.07) bij vrouwen met diabetes respectievelijk obesitas.

Gezien de verminderde diagnostische accuratesse van de TVE bij vrouwen met diabetes en 

vrouwen met obesitas is het de vraag of echoscopische beoordeling van het endometrium 

bij deze vrouwen zinvol is. 

HOOFDSTUK 6 

De relatie tussen leeftijd en duur van de menopauze en de aanwezigheid van endometriumcarcinoom of 

atypische hyperplasie bij vrouwen met abnormaal postmenopauzaal bloedverlies.

In het zesde hoofdstuk wordt het onderzoek beschreven dat bestudeerde hoe leeftijd, 

menopauze leeftijd en duur van de menopauze zich verhielden tot de kans op een (pre) 

maligniteit van het endometrium. We bestudeerden 614 vrouwen die zich presenteerden 

met een eerste episode van postmenopauzaal bloedverlies. Vrouwen met hormoon gebruik 

in de voorafgaande 24 maanden werden daarbij uitgesloten. Alle vrouwen ondergingen een 

TVE en bij een gemeten dikte van het endometrium van meer dan 4 mm werd histologisch 

onderzoek van het endometrium verricht. De relatie tussen leeftijd, menopauze leeftijd en 

duur van de menopauze en (pre) maligniteit van het endometrium werd bestudeerd met 

behulp van regressielijnen. Vervolgens werden enkelvoudige en multivariabele analyses 

verricht. Leeftijd bleek een onafhankelijke voorspeller van (pre) maligniteit. Bij vrouwen met 

postmenopauzaal bloedverlies was de kans op een (pre)maligniteit klein bij vrouwen jonger 

dan 50 jaar, met een relatief sterke toename tot 55 jaar, en een langzamer verdere stijging 

nadien. Een vergelijkbaar effect zien we wanneer we kijken naar de duur van de menopauze. 

De kans op (pre) maligniteit was 4.9% bij vrouwen die korter dan 3 jaar in de overgang waren, 

tegenover 19.7% bij vrouwen langer dan 20 jaar postmenopauzaal. In multivariate analyse 

bleek echter dat alleen leeftijd gerelateerd was aan de kans op (pre) maligniteit.

HOOFDSTUK 7 

Verbeteren van het diagnostisch traject door combinatie van patiënt kenmerken en de uitslag van 

transvaginale echoscopie bij vrouwen met abnormaal postmenopauzaal bloedverlies.

In dit hoofdstuk wordt de studie beschreven waarin onderzocht werd of de efficiëntie van 

de huidige strategie voor de benadering van vrouwen met postmenopauzaal bloedverlies 

verbeterd kon worden. Daarbij werd de standaard benadering (Figuur 10.1) vergeleken met 

drie andere strategieën. 
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1. Iedere patiënt ondergaat histologisch onderzoek. 

2. De kans op een endometriumcarcinoom wordt berekend aan de hand van patiëntken-

merken. Boven een bepaalde kans (bijvoorbeeld 4%) op endometrium carcinoom wordt 

echoscopisch onderzoek verricht. Boven een bepaalde grenswaarde (bijvoorbeeld 4 mm) 

wordt histologisch onderzoek verricht. 

3. De kans op een endometriumcarcinoom wordt berekend aan de hand van zowel de 

uitslag van de echoscopie als van verschillende patiëntkenmerken. Indien de kans boven 

een vastgesteld percentage ligt (bijvoorbeeld 4%) volgt nader histologisch onderzoek. 

Bij 540 vrouwen werd een TVE verricht, al dan niet gevolgd door histologisch onderzoek van 

het endometrium. Met deze standaard strategie werd bij 0.7% van de patiënten ten onrechte 

aangenomen dat er geen (pre) maligniteit aanwezig was (negatief voorspellende waarde van 

99.3% (95%-betrouwbaarheidsinterval (95%BI) 98.5 -100%), met 97% sensitiviteit en 56% 

specificiteit. 

De kans op endometrium carcinoom nam toe met toenemende leeftijd, overgewicht en 

diabetes, en nulliparae hadden een grotere kans dan multiparae. De kans was kleiner bij 

gebruik van antistolling. Onze analyse liet zien dat, wanneer gebruik gemaakt werd van 

het tweede model, de efficiëntie van het diagnostische traject toenam, zonder afbreuk te 

doen aan de accuratesse. Vergelen met de standaard strategie waarbij iedereen een TVE 

ondergaat, is dat zichtbaar in een toename van de AUC (van 0.76 – 0.90) bij een daling in het 

aantal diagnostische procedures; 19% minder echo’s en 16% minder histologisch onderzoek. 

We concludeerden dat het gebruik van patiëntkenmerken (leeftijd, pariteit, het gebruik van 

antistolling, de aanwezigheid van diabetes en overgewicht), naast de bevindingen van de 

TVE de efficiëntie van de diagnostiek bij postmenopauzaal bloedverlies kan verbeteren. 

HOOFDSTUK 8 

Preoperatieve selectie van laagstadium endometrium carcinoom patiënten met een hoog risico op 

lymfeklier metastasen.

In dit hoofdstuk komt de accuratesse van de TVE bepaalde myometrium infiltratie bij endo-

metriumcarcinoom aan de orde. Daarnaast werd de mogelijkheid om preoperatief patiënten 

met een hoogrisico endometriumcarcinoom te selecteren bestudeerd. Hiertoe werden de 

echoscopische bevindingen gecombineerd met de preoperatief bepaalde differentiatiegraad 

van de tumor.

De infiltratiediepte van endometriumcarcinoom werd, hetzij voor, hetzij na, histologisch 

onderzoek (overwegend curettage) van het endometrium bepaald. Ze werd geclassificeerd 

als oppervlakkig indien minder dan de helft van het myometrium was aangedaan. De TVE 

bevinding werd vergeleken met het uiteindelijke hysterectomie preparaat. Een patiënt 

werd geclassificeerd als hoogrisico patiënt indien zij aan twee van de volgende drie criteria 
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voldeed: leeftijd 60 jaar of ouder, infiltratie meer dan de helft van het myometrium, tumor 

geclassificeerd als graad 3. In totaal werden 93 patiënten geanalyseerd. De echografische en 

histologische bevindingen kwamen bij bijna driekwart van de patiënten overeen. Combina-

tie van differentiatiegraad, infiltratie diepte en leeftijd classificeerden 30 van de 81 patiënten 

als hoogrisico. Sensitiviteit en positief voorspellende waarde, respectievelijk specificiteit en 

negatief voorspellende waarde van de preoperatieve beoordeling van hoogrisico patiënt 

waren 80% (95%BI 65-94%), respectievelijk 88% (95% BI 79-97%). We concludeerden dat 

preoperatieve TVE beoordeling van de infiltratiediepte matig betrouwbaar was. Preopera-

tieve selectie van patiënten met een hoogrisico endometriumcarcinoom, door combinatie 

van TVE bevindingen en de differentiatiegraad van de tumor in het curettage materiaal, was 

redelijk betrouwbaar. 

HOOFDSTUK 9

Discussie

Dit proefschrift geeft inzicht de huidige benadering van vrouwen met abnormaal postme-

nopauzaal bloedverlies. Ze toont aan dat de huidige richtlijn effectief is in de detectie van 

de meeste endometrium carcinomen en hyperplasie met atypie van het endometrium bij 

vrouwen met deze klacht. Gynaecologen moeten zich echter wel realiseren dat men neigt 

naar over-diagnostiek, zowel onnodig als onnodig invasief diagnostisch onderzoek. Gynae-

cologen dienen zich af te vragen wie hierbij baat heeft, als het voornaamste doel, namelijk 

het al dan niet vaststellen van (pre) maligniteit is bereikt. 

In de toekomstige revisies van de richtlijn zal het advies cervixcytologie te verrichten 

moeten blijven staan. Misschien niet om die sporadische tumor op te sporen met een 

endometriumdikte van 4mm of minder, maar vooral om cervicale neoplasie uit te sluiten. 

Gynaecologen moeten het advies krijgen om na een niet conclusief endometrium aspiraat 

verder onderzoek te doen omdat de kans op ernstige pathologie dan toch nog 6% is. 

Toekomstig onderzoek wordt voorgesteld; verder ontwikkelen en testen van een model 

dat zowel patiënt kenmerken als de echografie bevindingen combineert en dat bepaalt of, en 

zo ja welk nader onderzoek nodig is. Daarnaast zou onderzoek naar de wensen van de patiënt 

aan de orde moeten komen; welk risico op het missen van een (pre) maligniteit is aanvaard-

baar. Meer aandacht moet uitgaan naar het nut van watercontrast echo’s en hysteroscopie 

bij vrouwen met een eerste episode van postmenopauzaal bloedverlies, het is immers amper 

bekend wat recidief bloedverlies voorspeld en of men dat voorkomt door het verwijderen 

van elke intracavitaire afwijking.
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