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Is an endometrial thickness of ≥4 mm on transvaginal ultrasound scan an appropriate threshold for investigation of postmenopausal bleeding?
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Abstract
Uterine cancer is the fourth most common cancer in the UK. Transvaginal ultrasound (TVS) provides a reliable means of determining endometrial thickness. There is little consensus as to the optimum endometrial thickness threshold for investigation of endometrial cancer. The aim of our study was to ascertain an appropriate endometrial thickness (ET) while limiting unnecessary investigation. A prospective study of women with postmenopausal bleeding (PMB) referred to the rapid access clinic over a 2-year period was undertaken. The primary investigation was TVS and if the ET was ≥4 mm, an endometrial sampling (Pipelle®) or a hysteroscopy was undertaken. Endometrial cancers were identified from the pathology reporting system and a search of the Northern and Yorkshire Cancer Registry Information Service (NYCRIS). Pre-test/post-test risks of endometrial cancer and numbers needed to test were calculated to determine optimum ET threshold. There were 1045 referrals to the rapid access clinic with a history of PMB. Pre-test risk of endometrial cancer was 6.5 %. Post-test risk was stratified according to ET measurement. The probability of an endometrial cancer at an ET < 4 mm was 0.3 %. Binary logistic regression analysis confirmed a statistically significant linear correlation between ET and the risk of developing endometrial cancer (p < 0.0001). The numbers needed to test in order to diagnose one case of endometrial cancer at 3 mm is 11 when compared with 4 at 10 mm. The authors conclude a threshold of ET ≥ 4 mm ensures the majority of cancers are detected with minimal unnecessary invasive investigation.
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Background
Uterine cancer is the fourth most common cancer in women in the UK and the most common gynaecological cancer [1]. Since the late 1990s, mortality rates from uterine cancer have risen by one quarter. If diagnosed early, more than three quarters will live for at least 10 years. More than 90 % are diagnosed in the postmenopausal group >50 years [2]. Multiple risk factors for developing endometrial cancer have been identified: early onset menstruation, late menopause, nulliparity, obesity, unopposed estrogen exposure and tamoxifen. Lynch syndrome type II has a cumulative risk of 20 % [3].
Postmenopausal bleeding (PMB) is the most common reason for referral to the rapid access clinic (RAC) in our setting but <1 in 10 are diagnosed with endometrial cancer. Transvaginal ultrasound (TVS) is the primary investigation in combination with endometrial biopsy and hysteroscopy. There is little consensus as to the appropriate cutoff for endometrial thickness (ET) and further investigations [4–7].

Methods
A prospective study of consecutive women referred to the RAC with PMB was undertaken over a 2-year period. Data was collected in an Excel spreadsheet for 1045 women over 45 years of age and reporting at least 12 months of menopause. The primary investigation was TVS. Endometrial sampling or hysteroscopy usually under a local anaesthetic was undertaken for an ET ≥ 4 mm. A diagnosis of endometrial cancer was identified from the hospital pathology reporting system in conjunction with a search of the Northern and Yorkshire Cancer Registry Information Service (NYCRIS). This was undertaken for a period of 12 months post initial investigation to identify any endometrial cancer that was not captured at the initial encounter. The population of the North East of England remains relatively static, and we were confident that the majority of the cancer diagnoses would be tracked through the above. Pre-test and post-test risks were calculated to determine the optimum threshold value of ET for endometrial sampling and cancer diagnosis. Statistical analysis was performed using binary logistic regression analysis on Minitab 17 statistical software package. A p value of <0.05 was considered statistically significant. The number needed to test (NNT) was calculated for different ET threshold using the formula (1/adjusted risk reduction).

Findings
There were 1045 referrals from primary care to the RAC with a history of PMB during the study period. The mean age (±SD) of presentation was 62 years (±10.3). The weights of our cohort were included (mean weight (kg) ± SD 75.5 ± 19.4; median weight 71 kg) in analysis. The majority of the study group was classed as overweight (57.8 %) and a further 39.8 % classed as obese based on BMI (mean BMI ± SD 29.8 ± 7.9). A small proportion of the study group reported the use of hormone therapy (HT) currently (7 %) or within the previous 6 months (1.7 %). Continuous combined HT was the most common form (67.6 %), followed by cyclical combined (25 %) and tibolone (3.2 %). Fourteen women reported current use of tamoxifen, and a further 29 had used the drug in the past.
The primary investigation was TVS (n = 1035, 99 %) followed by transabdominal (n = 5, 0.5 %) and transrectal (n = 5, 0.5 %) ultrasound. The endometrial thickness was recorded in 98.1 %. There were difficulties in obtaining satisfactory views in 2 % (n = 21) women. The reasons for this were axial uterus (n = 4), fibroids (n = 8), polyps (n = 2), intrauterine devices (n = 5), raised BMI of 57 (n = 1) and no reason given (n = 1). All women in this group underwent further investigation with a Pipelle® or hysteroscopy. All histology following these investigations was reported as normal, including two benign polyps removed at hysteroscopy. Endometrial polyps were diagnosed on TVS in 9.1 % (n = 95) of the cohort prompting a hysteroscopy and polypectomy under a local anaesthetic. In this cohort of patients, 9.5 % (n = 9) were diagnosed with endometrial cancer, 3.2 % (n = 3) with atypical hyperplasia and 4.2 % with complex hyperplasia.
Figure 1 shows the distribution of recorded ET following TVS. An ET < 4 mm was recorded in 52.1 % (n = 544). A failed attempt at biopsy was recorded in 3.8 % (n = 19) of the 501 women that required biopsy; all but two went on to have a hysteroscopy, these two were not further investigated for other complex medical reasons. Two endometrial cancers were diagnosed following a hysteroscopy in this group. In the cohort below the ET threshold of 4 mm, 9.9 % (n = 54) underwent a biopsy at initial presentation in view of fluid in the cavity/pyometra, recurrent symptoms or high index of suspicion (such as persistent bleeding in women remote from the menopause). One endometrial cancer and one severe atypical hyperplasia were diagnosed in this group.[image: A10397_2016_931_Fig1_HTML.gif]
Fig. 1Endometrial thickness (ET) in 1045 women with PMB. X-axis denotes ET in millimetres and y-axis denotes the number of women (n)




                  
Figure 2 shows the histological diagnosis following initial Pipelle® biopsy in patients with an ET ≥ 4 mm. Eighty-eight percent (n = 441) of the eligible cohort had a Pipelle®; 3.8 % (n = 19) had an unsuccessful attempt at Pipelle® with 8.2 % (n = 41) being listed for hysteroscopy without attempting a biopsy; 11.3 % (n = 50) of the cohort who underwent Pipelle® biopsy was diagnosed with endometrial cancer and 2 % (n = 9) with complex hyperplasia with severe atypia. Within 1 month of initial appointment, a further 222 women underwent a biopsy at hysteroscopy largely in the outpatient setting. This was on the basis of suspicion of a polyp, insufficient or failed Pipelle®, an inability to measure ET on TVS or recurrent PMB. A percentage of 18.5 (n = 41) were diagnosed or confirmed to have endometrial cancer; 66.7 % (n = 6) of those with severe atypia on initial Pipelle® biopsy (n = 9) were upgraded to cancer and 27.3 % (n = 3) from mild atypia on initial Pipelle® biopsy (n = 11) were upgraded to cancer with the directed biopsy taken at hysteroscopy. Two women who had unsuccessful attempts of a Pipelle® biopsy in RAC were confirmed to have cancer at hysteroscopy.[image: A10397_2016_931_Fig2_HTML.gif]
Fig. 2Histological diagnosis following initial Pipelle® endometrial biopsy (n = 441) and hysteroscopy (n = 222)




                  
The NYCRIS cancer register identified a further nine endometrial cancers, within a year of the initial appointment in RAC, which were not captured by initial investigations. The clinical notes and ultrasound images were reviewed. Five had an ET ≥ 4 mm and had a normal biopsy at initial assessment. Two had unsatisfactory views during TVS due to raised BMI and an axial uterus. Three underwent secondary investigation with hysteroscopy. Four had an ET < 4 mm and were not initially biopsied according to our protocol. All presented within a year with recurrent symptoms and underwent further investigation with ultrasound and biopsy or hysteroscopy and biopsy.
Pre-test risk of endometrial cancer was 6.5 % (68 out of 1045). Post-test risk can be stratified according to ET measurement (Fig. 3). Analysis was performed on 1024 patients (21 where excluded as they did not have a measurable ET on ultrasound). Of these, 67 were diagnosed with endometrial cancer. The probability of an endometrial cancer at an ET < 4 mm was 0.3 % which rises to a 6.5 % probability if the ET > 20 mm. In our cohort, there were four endometrial cancers diagnosed with ET < 4 mm. Table 1 details the endometrial cancers diagnosed and those identified from the NYCRIS database with an ET < 4 mm.[image: A10397_2016_931_Fig3_HTML.gif]
Fig. 3Post-test probability of developing endometrial cancer in percentage (based on 1024 patients with known ET values). The red line indicates the pre-test probability of 6.5 %




                     Table 1All endometrial cancers diagnosed with an ET < 4 mm


	Number
	BMI
	ET(mm)
	Good TVS view
	Pipelle®
	Hysteroscopy performed
	Histology (FIGO)

	1
	32
	1.5
	Y
	N
	N
	Grade 1 stage 1A endometrioid

	2
	23
	2
	Y
	N
	N
	Grade 1 stage1A endometrioid

	3
	30
	2.7
	Y
	N
	Y
	Grade 1 stage1A endometrioid

	4
	40
	3.6
	Y
	Y
	Y
	Grade 1 stage1B endometrioid




                  
Binary logistic regression analysis confirmed a statistically significant linear correlation between ET and the risk of developing endometrial cancer (p < 0.0001) with odds ratio (OR) of 1.18 and 95 % confidence interval (CI) of 1.14–1.22. Table 2 shows the OR and 95 % CI for the three common ET thresholds to detect endometrial cancer.Table 2Odds ratio (OR) and 95 % confidence interval (CI) limits for ET thresholds of 3, 4 and 5 mm to detect endometrial cancer


	ET threshold
	OR
	Upper 95 % CI
	Lower 95 % CI
	
                                        Z-stat
	
                                        p value

	3 mm
	11.86
	38.1
	3.68
	4.147
	0.0001

	4 mm
	6.1413
	12.27
	3.07
	5.135
	0.0001

	5 mm
	6.02
	11.32
	3.208
	5.58
	0.0001




                  
Figure 4 explores the numbers needed to test in order to diagnose one case of endometrial cancer. If the threshold for investigation was lowered to ET ≥ 3 mm, a further 175 endometrial biopsies would be required to diagnose just one case of endometrial cancer. There would be a rise in insufficient samples and a requirement for more invasive testing with little yield.[image: A10397_2016_931_Fig4_HTML.gif]
Fig. 4The numbers needed to test (NNT) to detect one case of endometrial cancer for the different ET thresholds for biopsy




                  

Conclusions
TVS is a consistently reliable way of assessing the ET and morphology in women presenting with PMB. It is invaluable in identifying a group of postmenopausal women that have a thin endometrium and at a low risk of disease, requiring no further investigation unless bleeding recurs. This is beneficial as it is non-invasive and more acceptable in the older population.
ET thresholds have long been debated and evidenced in the different values that are used throughout the UK. The meta-analysis in obstetrics and gynaecology by Timmermans et al. recommend a cutoff ET of 3 mm with a sensitivity of 98 % [7–9], but Mateos et al. in the European Journal of Gynecological Oncology suggest an endometrial thickness of over 6 mm will have a sensitivity of 88.6 %, specificity of 90.6 % and a positive predictive value of 92 % [4]. Similarly, Granberg et al. found an ET ≥ 5mm to have a positive predictive value of 87.3 % thus reducing the need for diagnostic curettage [10]. It is clear from the data available in our cohort and previous publications that the lower the threshold for ET and biopsy, the more cancers will be detected. However, this has to be balanced against the discomfort of the procedure and relatively low yields both in the diagnosis of cancer and the rise in insufficient samples prompting further action. This further action may increase anxiety in the patient and prompt costly hysteroscopy assessment in order to identify pathology.
Our cohort had a pre-test probability of 6.5 % of endometrial cancer. We were reassured that an ET cutoff ≥4 mm meant that 52.1 % could avoid an initial endometrial biopsy. Those with an ET < 4 mm could be reassured that their post-test risk of endometrial cancer was 0.3 %. Our data is comparable and in fact reveals a lower post-test probability when compared with the largest meta-analysis demonstrating an ET < 3 mm giving a post-test probability of 1.1 %; a 4-mm threshold of 1.8 % and 5-mm threshold of 2.1 % [10, 11].
Pipelle® is an effective device for evaluating patients suspected of having endometrial cancer [12, 13]. It has been shown to have high accuracy when combined with ultrasound. This accuracy relies on an adequate sample being obtained. Clark et al. have demonstrated that a post-test probability of endometrial cancer was 81.7 % (95 % CI 59.7–92.9 %) for a positive test and 0.9 % (95 % CI 0.4–2.4 %) for a negative test result [14]. In our cohort, those Pipelle® biopsies reported as insufficient or failed underwent investigation with a hysteroscopy which resulted in a further two cancers identified in the failed group and none in the insufficient group. Farrell et al. would argue that an “insufficient” Pipelle® sample should prompt secondary investigation as they discovered a further two endometrial carcinomas in their cohort. [15]. However, this has not been demonstrated in our cohort that underwent hysteroscopy following an insufficient histology report. It is our practice to investigate the endometrium further with Pipelle® or hysteroscopy if we are unable to measure ET accurately during TVS. Van Doorn et al. support secondary investigation if ET cannot be determined by TVS [16]. This group could include women with a high BMI at higher risk of endometrial cancer. Our data has reported normal histology for 21 women that fell into this category. However, we would still exercise caution.
All women discharged from the RAC received an information leaflet instructing them to seek advice if the PMB was recurrent or persistent. If any patient returned with recurrent PMB, it would prompt further assessment with hysteroscopy. It is not clear from our data whether subsequent cancers that were diagnosed were missed by initial investigation (even in those with a biopsy) or new pathology. An example in our cohort was one woman with an initial ET of 2.7 mm who returned 6 months later as a result of the advice enabling us to perform a hysteroscopy, which identified an endometrial cancer. This emphasises that continued vigilance is a key part of the early diagnostic strategy for endometrial cancer.
The authors conclude that a threshold of ET ≥ 4 mm ensures the majority of cancers are detected with minimal invasive investigation. It is reassuring to note that even when endometrial cancer was subsequently diagnosed below the threshold, all were early cancers. Three were FIGO grade 1 stage 1A endometrioid adenocarcinoma, and one was FIGO grade 1 stage 1B endometrioid adenocarcinoma and treated with our standard management of total laparoscopic hysterectomy, bilateral salpingo-oophorectomy and peritoneal washings.

Authors’ contributions
Michelle Russell performed data analysis and manuscript writing. Meenakshi Choudhary performed data collection and analysis and manuscript editing. Mark Roberts contributed to project development, data collection and analysis and manuscript editing.


Compliance with ethical standards
Appropriate ethical approval was obtained from the local ethics committee. Informed consent was obtained for all patients included in this study.
Conflict of interest
The authors declare that they have no competing interests.


References
1.

                        www.​cancerreseachuk.​org/​cancer-info/​cancerstats/​keyfacts/​uterine- cancer-key-facts/

2.
Colombo N, Preti E, Landoni F, Carinelli S, Colombo A, Marini C, Sessa C (2011) Endometrial cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow up. Annal Oncol 22(suppl 6):vi35–vi39. doi:10.​1093/​annonc/​mdr354
                     

3.
Watson P, Vasen HFA, Mecklin JP, Jarvinen H, Lynch HT (1994) The risk of endometrial cancer in hereditary nonpolyposis colorectal cancer. Am J Med 96(6):516–520CrossRefPubMed

4.
Mateos F, Zarauz R, Seco C, Rayward JR, Del Barrio P, Aquirre J, Bajo JM (1997) Assessment with transvaginal ultrasonography of endometrial thickness in women with postmenopausal bleeding. European J Gynecol Oncol 18(6):504–507

5.
Dimitraki M, Tsikluras P, Bouchlariotou S, Dafopoulos A, Liberis V, Maroulis G, Teichmann A (2011) Clinical evaluation of women with PMB. Is it always necessary for an endometrial biopsy to be performed? A review of the literature. Arch Gynecol Obstet 283(2):261–266PubMedCentralCrossRefPubMed

6.
Williams SC, Lopez C, Yoong A, McHugo JM (2007) Developing a robust and efficient pathway for the referral and investigation of women with post-menopausal bleeding using a cut off of 4mm for normal thickness. British J Radiol 80(957):719–723CrossRef

7.
Timmermans A, Opmeer BC, Khan K, Bachmann LM, et al. (2010) Endometrial thickness measurement for detecting endometrial cancer in women with postmenopausal bleeding: a systematic review and meta-analysis. Obstetrics Gynaecol 116(1):160–167CrossRef

8.
Smith-Bindman R, Kerlikowske K, Feldstein VA, Subak L, Scheidler J, Segal M, et al. (1998) Endovaginal ultrasound to exclude endometrial cancer and other endometrial abnormalities. J Am Med Assoc 280:1510–1517CrossRef

9.
Chien PFW, Voit D, Clark TJ, Khan KS, JK G (2002) Ultrasonographic endometrial thickness for diagnosing endometrial pathology in women with postmenopausal bleeding: a meta-analysis. Acta Obstet Gynecol Scand 81(9):799–816CrossRefPubMed

10.
Granberg S, Wikland M, Karlsson B, Norstrom A, Friberg LG (1991) Endometrial thickness as measured by endovaginal ultrasonography for identifying endometrial abnormality. Am J Obstetrics Gynaecol 164(1):47–52CrossRef

11.
Munro M (2014) Investigation of women with postmenopausal uterine bleeding: clinical practice recommendations. Permanente J 18(1):55–70. doi:10.​7812/​TPP/​13-072
                     

12.
Guido RS, Kanbour-Shakir A, Rulin MC, Christopherson WA (1995) Pipelle endometrial sampling. Sensitivity in detection of endometrial cancer. J Reproductive Med 40(8):553–555

13.
Goldchmit R, Katz ZVI, Blickstein I, Caspi B, Dgani R (1993) The accuracy of endometrial Pipelle sampling with and without sonographic measurement of endometrial thickness. Obstet Gynaecol 82(5):727–730

14.
Clark TJ, Mann CH, Shah N, Khan KS, Song F, Gupta JK (2002) Accuracy of outpatient endometrial biopsy in the diagnosis of endometrial cancer: a systematic quantitative review. BJOG 109:313–321CrossRefPubMed

15.
Farrell T, Jones N, Owen P, Baird A (1999) The significance of an ‘insufficient’ Pipelle sample in the investigation of postmenopausal bleeding. Acta Obstet Gynaecol Scand 78(9):810–812CrossRef

16.
van Doorn HC, Opmeer BC, Burger CW, Duk MJ, Kooi GS, Mol BW (2007) Inadequate office endometrial sample requires further evaluation in women with postmenopausal bleeding and abnormal ultrasound results. Int J Gynaecol Obstet 99(2):100–104CrossRefPubMed




OEBPS/sidebar.gif





OEBPS/A10397_2016_931_Fig3_HTML.gif
Probability as a perentage

a -
2nn | tom | som | oo | t00m we
T T o I B T =






OEBPS/A10397_2016_931_Fig2_HTML.gif
a0

z 200
E
-
3
2w
§
H
Ew
o e kll— —
e Pove AR
A [ o[ [ PR |
o | | P | ot | g | o
e T e






OEBPS/contact.gif





OEBPS/A10397_2016_931_Fig4_HTML.gif
NNT

omm

vy

o

St

76

i

B2

3

[ ——

LNNT 108






OEBPS/A10397_2016_931_Fig1_HTML.gif
220

200

150

100 76 72

49 47 43
2827 9 28 21

M5 9114g g

fﬁ e

W

=BT





