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Abstract : A prospective clinical study was p€rformed to determine atr appropriate cut-off point

value of endometrial thickness for the detection of endometrial abnormalities among women with abnor-

mal uterine ble€ding. ftvo hundr€d and forty nirc women with abnormal uterine ble€ding who had indict'

tion for fractional rterine cu.ettage were enrolled. Endom€trial thickness was measured bv transvaginal
ultrasonographic €xamination in each patient before perfoming fractional uterine curettage on th€ samc
day. The rcsdts were compared with fhe final histological diagnosis from fractional rterine cur€ttages.
Endometrial abnormalities wer€ identified in 69 o'ut o1249 cases (21.7Ea) as hvperplasia in 57 cascs
(22.97,) and endometrial cancer in 12 cas€s (4.87o). The appropriat€ cut off point value of endomehial
thickness was 4 mm below which no €ndometrial abnornality was found. This cut'off point vielded a
sensitivity of 100%, a specilicity oI 18.37., a positive predictive value of 31.970, a negative predictive

valu€ of 1007o, a fals€ positive rate of 68.27,, t false negative rst€ of 07" and an accuracv of 40.59o.In

conclusion, endometrial thickness measurement by transvaginal ultrasonograPhv is a simple diagnostic
method for identifying €ndometriat abnormalities in 1{om€n with abnormal ut€rine bleeding. The cut'off
point vslue of 4 mm is appropriate for identifyitrg endometrial abnormalities, below which unn€cessarv
fractional ut€rin€ curettage can be ayoid€d.
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INTRODUCTION
Cancer of the uterine corpus is the most

conmon cancer of the female lower reproduclive
tract. Mosl of these tumors are endomelrial in origin,
accounting for more than 95 7. of cases' and repJesent
10% of all cancers diagnosed in woman. The most
common symptom ofendometrial cancet abnormal
uterine bleeding, occurs in nore than 80% ofpatients.z
The rate of endomelrial cancer and hyperplasia ls
over l0 15% in cases ofpostmenopausal bleeding.
In conrrasl  lo cervrcal  r  ancer.  rhere r .  no .creening
technique that can detect an cndometdal abnormali-
ty as precisely as cytology detecting cervical cancer
Dilatation and curettage has been the gold slandard
for the diagnosis ofendometrial pathology. However
it is invasive, inconvenieni and relatively insensitjve
wtrh a l0d, false negarive rdre. Many.ale and nonin-
vasive techniques a.re now available for detecting
and diagnosing endometrial abnormality.

Advances in technology have permitled the
introduction of transvaginal ultrasound scannrng
using higher frcquency ulirasound with greater
approximity to the uterus. Hence, the endonelrial
myometrial interface can be more clearly delineated
rhan wirh lhc ful l  b lddder rran.abdominal lechnique.
ln recenr )cdr. .  in $omen wrlh abnormal urer ine

bleeding, transvaginal ultrasound has been widely
used to identiry women at risk who shouid underso
uterine curetiage procedure because it is safb, casy
and non-invasive. Al iempis have been made 10
correlate endometrial thickness |o palhology results
in order to avoid unnecessary samplings. Cu1 off
values of4 - 5 mm were recornmended, belowwhich
dilatation and curettage was deemed unnecessary3?.

The aim of this prospective study is to
conelale the endometrial thickness measured by
transvaginal ultrasound io endometrial pathology
diagnosed by uterine curellagc and to evaluate the
values of differenl cul'off points in derecting endo
metrial abnormatily.

MATERIALS AND METHODS

Two hundred and fony ninc palicnls wrth
abnormal uter ine bleeding who al lended the
gyDecology out.patient clinic of Siriraj Hospjlal
betweenJune 1998 and May 1999 werestudied. All
patients underwent dilatation and curettage afier
sonographic assessment with a 6.5 MHz vaginal
probe attached to a Toshiba SSA-220A scanner on
the same day. The transducer was introduced into
the posterior vaginal fornix and the uterus was
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scannedlongitudinally andtransversety Endone-
trial thickness was measured on a longitudinal scan
of the ulerus at the level of maximal thickness tbat
inc I'rded both endomerial basa I layers o I I he an(enor
and posterior uterine walls. If an intxauterine flDid
collection was found, its thickness was subtacted
from the total thickness. Ractional uterine curettages
were performed and tissue samples were examined
histologically in atl palients The endometrial
thickness data were compared with lhe f inal
h i . r o l o g i c a l  d r a g n o s i t  t r o m  k d c { i o n a l  u r e r i n e

curettage by statistical analysis.

RESULTS

The mean age of the patients was 44.5 yea.rs
old with a ranse of 30 - 75 (Table l )

Table 2 shows patienis' monopausal status
and parily. Most of the patienb were premenopause
and multiparous, i.e., 82.7% and 8 8.0% respeclively.

Thbl€ 1. Patient s age.

Age (years)+ Number Percentag€

30-34
3 5 - 3 9
40-44
45-49
50 54

60 64
>65
Total

24
40
60
70
32
t 7

2
249

9.6
1 6 . I
24.1
28.1
t2.9
6.8
1 . 6
0.8
1 0 0

+XISD = 44.5 j7.4 years

Table 2, Patients' nenopausal status and parity

Patients Number

Menopausal status

- Menopause
Parity

- Muttiparous
- Nulliparous

206
43

2t9
30

82.1
1 7 . 3

88.0
t2.o
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The number penrentage, mean and range of
endometrial thickness in relation to the histological
diasnosis are sumnarized in Table 3. Under
pathological examination, 99 paiients had plotifera-
tive endometrium with a mean sonographic endome-
tr ial  thickness of?. l  mm (ranse 2.7-1l .7mm),s0
patients had secretory endometrium (mean sonogra-
phic endometriat thickness 9-6 mm, range 2.9-16.2
mm), 31 patienh had atrophic endometrium (mean
sonographic endometrial thickness 3.9 rnn, range
2.2-5.8 mm)- All ofthese were classifiedas negative
pathological group. The positive pathological group
were simple hyperplasia, complex hyperplasia and
endometrial cancer which had mean endometdal

thicknesses of8.0, 10.7 and 14.6 mm with ranges of
4.2-14.4, 7.4-14.6 and 10.3-19.2 mm respecrively.
The mean endometrial. thickness of the negative
pathological group was less than that of positive
pathological group which wac srari5ricall] srgnificanl
(7.3 mn. vs. 9.7 mrn, p < 0.05). The teast endometrial
rhic lnes\ was lound in arrophrL endomerr ium
whereas the grealest thickness was in endomerdal
cancer (3.9 vs. 14.6 rnm). The posirive pathologicat
group had endometrial thickness ranging frorn 4.2-
19.2 mm, therefore, no posirive pathology was
found by histology in patients with sonographic
endometrial thicknesses below 4.2 mn.

thbl€ 3. Histological diagnosis related to transvaginal ultrasonography.

Pathology Numbcr Perc€ntage Endomctrial thickness

Mean jsD (mm) Range (mm)

Negative
- Proliferative endometrium
- Secretory endometrium
- Atrophic endomelrium

Positive
- Simple hyper?lasia
- Complex hyperplasia
' Endometrial cancer

1 8 0
99
5 0
3 l
6 9
4 2
l 5
t 2

39.8
20.0
12.5

16.9
6.0
4.8

'7 .3 !3.2+
7 . I  ! 2 A
9.6:!3.8
3.9 t  0.9

8 . 0 1 2 . 3
IO.1 !2.2
1 4 . 6 r 3 . 0

2.'�7 lt;l
2.9 - 16.2
2 . 2 , 5 . 8

4 . 2 , 1 4 . 4
7.4 - t4.6

10.3 - 19.2

*P < 0.05

The sensitivily and specificity ofaransvagi-
nal ultrasonography in determining endometrial pa-
thoiogy in patients with abnormal utedne bleeding
are shown in Table4.A cut-offpointof4 mm gave a

1007, sensiriviry with a low specificiry ( 17.Sqo) while
none of the remaining values had an acceptable sen
sitivity and / or specificity.
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Thble 4. The sensitivity and specificity of transvaginal ultrasonographv in abnomal uterine bleeding

Endomeftial thiclor€ss ( m) Sensitivity tqo) SpeciliciB (7,)

> 3
> 4

! o
>,|
> 8
> 9
> 1 0

100
100
9 1 . 3
87.0
76.8
68.I
52.5
45.5

3 .3
17 .8
31.3
40.0
49.4
63.3
73.9
78.'�7

The discordance belween ultrasonographic predictive value (31.89o) indicated that the likeli-

endometrial thickness and histological diagnosis is hood ofa patieni with a positive resull (endometrial

shown in Table 5. An endometriat thickness of4 mm thickness > 4 mm) having carcinoma was low. when

or more had a sensitivity and negative prediclive an endometnal thickness limit of< 4 mm was used'
value of 100% in predicting malignancy, meaning the false negative rate and accuracy of sonographv

thar a negativercsult (endometrial thickness< 4 mm) in diagnosing endometial pathology were 07, and

clearly indicated that there was no carcinoma 405% respectively
Ho ever, the low specificity (17.8%) and posittve

TabI€ 5. Diagnoslic value of ultrasound scan in predicrion of endonetrial abnormalities.

Endometrial thickness (mm) Pathology

TotalPositive Negatrve

32
2 t7
249

> 4
Total

0 3 2
69 148
69  180

Sensitiviiy = 100Eo' 959o CI 93410O
specificity - 17.87o' 954o Cl 12.6-24 3
Positive predictive value = 31.8%, 95%CI 25.1-38 5
Negative predictive value = l00Eb, 957o Cl 86'1'100
False positive raie = 68.2Ea, 95%CI'�75.7-87.4
False negative rate = A%, 95% CI 0'6.6
Accuracy = 40.s%,95qacl 34.5'469
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DISCUSSION

Abnorrnat uterine bleeding in women is an
imponant sign necessitating dilatarion and curettage
to deterrnine any underlying endometrial abnorna-
lity after a normal pregnancy has been ruled out.
Although ut€rine curettage is considered to be one
of the best methods to evaluate endometr ial
pathology, it is still nol considered to be l00qo
accura{e. In about 607, ofthe curettages, more than
hau of the uterine cavily is not sampled. Early
diagnosis ofendometrial cancer is ofutmosl clinical
importance since it is one of the most common
gynecological malrgnancies. Arrempt" are now being
made to reduce the number of curettages in order to
avoid unnecessary samplings. Transvaginai sonogra-
phy is aroninvasive method and yields detail images
of the uterus. This has facilitated the measurement
of endometrial thickness and patient acceptatce
remains good. Measuring endometrial thickness has
been used as a djagnosi ic procedure to avoid
unnecessary uterine curettage. Differenl cutoff
values have been used by someautho4 claimingtha!
samplings below {hese figures would be unnecessary.
cull B. et al. found that no endometrial cancer or
hyperplasia was diagnosed among women with an
endonetrial lhickness of< 4 mm.3 CerberB, et al.
have shown rhar an endometrial thickness of>5 mm
had a sensitivity of92.57o, specificity of71 07o and
concluded that in cases with a singlepostmenopausal
bleeding with an endometrial thickness less than 5
rrun, expectative Focedures with repeated ultrasound
examinations of the endometrium were recom_
mended.a Snith'Bindman R, et al. also used a cut-
off point of 5 mm and found that 967, of women
with cancer had an abnormal endovaginal ullrasound
result whereas 9270 of women with endometrial
disease had abnormal ullrasound.5 Briley M, et al.
used a 5 mm threshold to define abnormal endome-
trial thickening and found no carcinoma below thrs
(1009o negative predictive value), and this cul-off
poi had ̂ 29E positive predictive value." The
combination of sonographic evaluation of endome-
tr ial  thickness, endometr ial  morphoiogy and
endometrial border could jnprove the accuracy of
trarNvaginal sonography in detecting endometnal
pathotogy.' Other advance nethods, including high
frequency real time infauterine sonography and

sonohysterography could also improve the
accuracy&'0. but Doppler sonography could not
improve the detection rate of premalignant and
malignant endometr ial  lesions compared wrth
conventional rltrasound." Although transvaginat
ultrasound is sensitive and should be used to select
women wilh abnormal ulerine bleeding for further
'nvest igat ions. r t i '  no( sui table for generalscreenrng
in asymptoma-tic women.': Other advantages of
transvaginal ultrasound are evident in the evaluation
ofmyometial invasion and in predicting lymph node
metastasis in endometr ial  cancer pat ients.
Transvaginal sonography was only sljghtly less
accurate than MRI but more sensitive than CA 125
in predicling rnyomerxial invasion in endomerxial
cancer'r 'a crabrielli S, et al. showed that transvaginal
conography $a. more accurare lhan h).lero,copy in
detecting cervical involvement of endometrial cancer
(82% and 72Ea rcspecti,vely).rr Cheng wF, et al.
indicated that preoperative ultrasound features could
offer imponant information for predicting lymph
node metaslasis in endonetrial cancer patients.r6
However current staging of uterine cancer reiies on
the findings and histopathology obtained from an
exploralory laparotomy and lhe decision to use
adjuvant radiotherapy is based on this sursical
staging.

In our sludy. 249 patients with abnormal
uterine bleeding were evaluated. For atrophic
endometium, the endometrial thickness remained
in a fajrly nanow range (2.2-5.8 mm) suggestingthal
jt could be predicted by ultrasound alone while for
ofier negative and positive pathology, the data
showed quile a wide range making it impossible to
predicl pathology by ulirasound. The endometrial
thickness ofthe positive pathology (hyperplasia and
cancef) ranged from 4.2 to 19.2 mm. No positive
pathology was found on histology in patients with a
sonosraphic endonetrial thickness below 4.2 mm,
therefore, using a cuGoff poin! of 4 mm could exclude
endometrial hyperplasia and endometrial cancer so
that uterine curettagb for endometrial histology was
unnecessary. Transvaginal sonography had a high
sensitivity (1007,) and high n€gative prediclive
value (100%) but a low specificity (1'7.8co) and
positive predictive value (31.89,) with an accuracy
of only 40.5qo.
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In  conclus ion,  endometr ia l  th ickness

measurement by transvaginal sonography is asrmple

diagnosl ic  method for  exc l rd ing endometr ia l
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