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Abstract : A prospective clinical study was performed to determine an appropriate cut-off point
value of endometrial thickness for the detection of endometrial abnormalities among women with abnor-
mal uterine bleeding. Two hundred and forty nine women with abnormal uterine bleeding who had indica-
tion for fractional uterine curettage were enrolled. Endometrial thickness was measured by transvaginal
ultrasonographic examination in each patient before performing fractional uterine curettage on the same
day. The results were compared with the final histological diagnosis from fractional uterine curettages.
Endometrial abnormalities were identified in 69 out of 249 cases (27.7%) as hyperplasia in 57 cases
(22.9%) and endometrial cancer in 12 cases (4.8%). The appropriate cut off point value of endometrial
thickness was 4 mm below which no endometrial abnormality was found. This cut-off point yielded a
sensitivity of 100%, a specificity of 18.3%, a positive predictive value of 31.9 %, a negative predictive
value of 100 %, a false positive rate of 68.2%, a false negative rate of 0% and an accuracy of 40.5%. In
conclusion, endometrial thickness measurement by transvaginal ultrasonography is a simple diagnostic
method for identifying endometrial abnormalities in women with abnormal uterine bleeding. The cut-off
point value of 4 mm is appropriate for identifying endometrial abnormalities, below which unnecessary
fractional uterine curettage can be avoided.
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INTRODUCTION

Cancer of the uterine corpus is the most
common cancer of the female lower reproductive
tract. Most of these tumors are endometrial in origin,
accounting for more than 95% of cases' and represent
10% of all cancers diagnosed in woman. The most
common symptom of endometrial cancer, abnormal
uterine bleeding, occurs in more than 80% of patients.
The rate of endometrial cancer and hyperplasia is
over 10 — 15% in cases of postmenopausal bleeding.
In contrast to cervical cancer, there is no screening
technique that can detect an endometrial abnormali-
ty as precisely as cytology detecting cervical cancer.
Dilatation and curettage has been the gold standard
for the diagnosis of endometrial pathology. However
it is invasive, inconvenient and relatively insensitive
with a 10% false negative rate. Many safe and nonin-
vasive techniques are now available for detecting
and diagnosing endometrial abnormality.

Advances in technology have permitted the
introduction of transvaginal ultrasound scanning
using higher frequency ultrasound with greater
approximity to the uterus. Hence, the endometrial—-
myometrial interface can be more clearly delineated
than with the full bladder transabdominal technique.
In recent years, in women with abnormal uterine

bleeding, transvaginal ultrasound has been widely
used to identify' women at risk who should undergo
uterine curettage procedure because it is safe, easy
and non-invasive. Attempts have been made to
correlate endometrial thickness to pathology results
in order to avoid unnecessary samplings. Cut-off
values of 4 - 5 mm were recommended, below which
dilatation and curettage was deemed unnecessary®’.

The aim of this prospective study is to
correlate the endometrial thickness measured by
transvaginal ultrasound to endometrial pathology
diagnosed by uterine curettage and to evaluate the
values of different cut-off points in detecting endo-
metrial abnormality.

MATERIALS AND METHODS

Two hundred and forty nine patients with
abnormal uterine bleeding who attended the
gynecology out-patient clinic of Siriraj Hospital
between June 1998 and May 1999 were studied. All
patients underwent dilatation and curettage after
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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scanned longitudinally and transversely. Endome-
trial thickness was measured on a longitudinal scan
of the uterus at the level of maximal thickness that
included both endometrial basal layers of the anterior
and posterior uterine walls. If an intrauterine fluid
collection was found, its thickness was subtracted
from the total thickness. Fractional uterine curettages
were performed and tissue samples were examined
histologically in all patients. The endometrial
thickness data were compared with the final
histological diagnosis from fractional uterine

Table 1. Patient’s age.

curettage by statistical analysis.

RESULTS

The mean age of the patients was 44.5 years
old with a range of 30 — 75 (Table 1).

Table 2 shows patients’ menopausal status
and parity. Most of the patients were premenopause
and multiparous, i.e., 82.7% and 88.0% respectively.

Age (years)* Number Percentage
30 - 34 24 9.6
35-39 40 16.1
40 - 44 60 24.1
45 - 49 70 28.1
50 -54 32 12.9
55-39 17 6.8
60 — 64 4 1.6
> 65 2 0.8
Total 249 100
#*X +SD = 44.5 +7.4 years
Table 2. Patients’ menopausal status and parity.
Patients Number Percentage
Menopausal status

- Premenopause 206 82.7

- Menopause 43 17.3
Parity

- Multiparous 219 88.0

- Nulliparous 30 12.0
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The number, percentage, mean and range of
endometrial thickness in relation to the histological
diagnosis are summarized in Table 3. Under
pathological examination, 99 patients had prolifera-
tive endometrium with a mean sonographic endome-
trial thickness of 7.1 mm (range 2.7 — 11.7 mm), 50
patients had secretory endometrium (mean sonogra-
phic endometrial thickness 9.6 mm, range 2.9-16.2
mm), 31 patients had atrophic endometrium (mean
sonographic endometrial thickness 3.9 mm, range
2.2-5.8 mm). All of these were classified as negative
pathological group. The positive pathological group
were simple hyperplasia, complex hyperplasia and
endometrial cancer which had mean endometrial

thicknesses of 8.0, 10.7 and 14.6 mm with ranges of
4.2-14.4, 7.4-14.6 and 10.3-19.2 mm respectively.
The mean endometrial. thickness of the negative
pathological group was less than that of positive
pathological group which was statistically significant
(7.3 mm. vs. 9.7 mm, p <0.05). The least endometrial
thickness was found in atrophic endometrium
whereas the greatest thickness was in endometrial
cancer (3.9 vs. 14.6 mm). The positive pathological
group had endometrial thickness ranging from 4.2-
19.2 mm, therefore, no positive pathology was
found by histology in patients with sonographic
endometrial thicknesses below 4.2 mm.

Table 3. Histological diagnosis related to transvaginal ultrasonography.

Pathology Number Percentage Endometrial thickness
Mean + SD (mm) Range (mm)
Negative 180 7.34+3.2%
- Proliferative endometrium 99 39.8 71+24 27-117
- Secretory endometrium 50 20.0 9.6+3.38 29-16.2
- Atrophic endometrium 31 12.5 39+09 22-58
Positive 69 9.7 +3.5%
- Simple hyperplasia 42 16.9 80+23 4.2-14.4
- Complex hyperplasia 15 6.0 10.7 +2.2 74-14.6
- Endometrial cancer 12 4.8 14.6 +3.0 103-19.2
*P < 0.05

The sensitivity and specificity of transvagi-
nal ultrasonography in determining endometrial pa-
thology in patients with abnormal uterine bleeding
are shown in Table 4. A cut-off point of 4 mm gave a

100% sensitivity with a low specificity (17.8%) while
none of the remaining values had an acceptable sen-
sitivity and / or specificity.
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Table 4. The sensitivity and specificity of transvaginal ultrasonography in abnormal uterine bleeding.

Endometrial thickness (mm) Sensitivity (%) Specificity (%)
>3 100 33
>4 100 17.8
=5 91.3 31.3
>6 i 87.0 40.0
>7 76.8 494
>8 68.1 63.3
=9 52.5 73.9
>10 45.5 78.7

The discordance between ultrasonographic
endometrial thickness and histological diagnosis is
shown in Table 5. An endometrial thickness of 4 mm
or more had a sensitivity and negative predictive
value of 100% in predicting malignancy, meaning
that a negative result (endometrial thickness <4 mm)
clearly indicated that there was no carcinoma.
However, the low specificity (17.8%) and positive

predictive value (31.8%) indicated that the likeli-
hoed of a patient with a positive result (endometrial
thickness >4 mm) having carcinoma was low. When
an endometrial thickness limit of < 4 mm was used,
the false negative rate and accuracy of sonography
in diagnosing endometrial pathology were 0% and
40.5% respectively.

Table 5. Diagnostic value of ultrasound scan in prediction of endometrial abnormalities.

Endometrial thickness (mm) Pathology
Positive Negative Total
<4 0 32 32
>4 69 148 217
Total 69 180 249

Sensitivity e
Specificity

Positive predictive value
Negative predictive value =
False positive rate
False negative rate

100%, 95% CI 93.4-100
17.8%, 95% CI 12.6-24.3
31.8%, 95% CI 25.7-38.5
100%, 95% CI 86.7-100
68.2%, 95% CI 75.7-87.4
0%, 95% CI 0-6.6

Accuracy = 40.5%, 95% CI 34.5-46.9
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DISCUSSION

Abnormal uterine bleeding in women is an
important sign necessitating dilatation and curettage
to determine any underlying endometrial abnorma-
lity after a normal pregnancy has been ruled out.
Although uterine curettage is considered to be one
of the best methods to evaluate endometrial
pathology, it is still not considered to be 100%
accurate. In about 60% of the curettages, more than
half of the uterine cavity is not sampled. Early
diagnosis of endometrial cancer is of utmost clinical
importance since it is one of the most common
gynecological malignancies. Attempts are now being
made to reduce the number of curettages in order to
avoid unnecessary samplings. Transvaginal sonogra-
phy is a noninvasive method and yields detail images
of the uterus. This has facilitated the measurement
of endometrial thickness and patient acceptance
remains good. Measuring endometrial thickness has
been used as a diagnostic procedure to avoid
unnecessary uterine curettage. Different cut-off
values have been used by some authors claiming that
samplings below these figures would be unnecessary.
Gull B, et al. found that no endometrial cancer or
hyperplasia was diagnosed among women with an
endometrial thickness of < 4 mm.* Gerber B, et al.
have shown that an endometrial thickness of > 5 mm
had a seénsitivity of 92.5%, specificity of 71.0% and
concluded that in cases with a single postmenopausal
bleeding with an endometrial thickness less than 5
mm, expectative procedures with repeated ultrasound
examinations of the endometrium were recom-
mended.* Smith-Bindman R, et al. also used a cut-
off point of 5 mm and found that 96% of women
with cancer had an abnormal endovaginal ultrasound
result whereas 92% of women with endometrial
disease had abnormal ultrasound.? Briley M, et al.
used a 5 mm threshold to define abnormal endome-
trial thickening and found no carcinoma below this
(100% negative predictive value), and this cut-off
point had a 29% positive predictive value.® The
combination of sonographic evaluation of endome-
trial thickness, endometrial morphology and
endometrial border could improve the accuracy of
transvaginal sonography in detecting endometrial
pathology.” Other advance methods, including high
frequency real time intrauterine sonography and

sonohysterography could also improve the
accuracy®!’, but Doppler sonography could not
improve the detection rate of premalignant and
malignant endometrial lesions compared with
conventional ultrasound.! Although transvaginal
ultrasound is sensitive and should be used to select
women with abnormal uterine bleeding for further
investigations, it is not suitable for general screening
in asymptoma-tic women.!'? Other advantages of
transvaginal ultrasound are evident in the evaluation
of myometrial invasion and in predicting lymph node
metastasis in endometrial cancer patients.
Transvaginal sonography was only slightly less
accurate than MRI but more sensitive than CA 125
in predicting myometrial invasion in endometrial
cancer.'*!* Grabrielli S, et al. showed that transvaginal
sonography was more accurate than hysteroscopy in
detecting cervical involvement of endometrial cancer
(82% and 72% respectively)." Cheng WF, et al.
indicated that preoperative ultrasound features could
offer important information for predicting lymph
node metastasis in endometrial cancer patients.'®
However, current staging of uterine cancer relies on
the findings and histopathology obtained from an
exploratory laparotomy and the decision to use
adjuvant radiotherapy is based on this surgical
staging.

In our study, 249 patients with abnormal
uterine bleeding were evaluated. For atrophic
endometrium, the endometrial thickness remained
in a fairly narrow range (2.2-5.8 mm) suggesting that
it could be predicted by ultrasound alone while for
other negative and positive pathology, the data
showed quite a wide range making it impossible to
predict pathology by ultrasound. The endometrial
thickness of the positive pathology (hyperplasia and
cancer) ranged from 4.2 to 19.2 mm. No positive
pathology was found on histology in patients with a
sonographic endometrial thickness below 4.2 mm,
therefore, using a cut-off point of 4 mm could exclude
endometrial hyperplasia and endometrial cancer so
that uterine curettage for endometrial histology was
unnecessary. Transvaginal sonography had a high
sensitivity (100%) and high negative predictive
value (100%) but a low specificity (17.8%) and
positive predictive value (31.8%) with an accuracy
of only 40.5%.
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In conclusion, endometrial thickness

measurement by transvaginal sonography is a simple
diagnostic method for excluding endometrial
abnomalities in women with abnormal uterine

References

L.

Currie JL. Malignant tumors of the uterine corpus. In:
Rock JA, Thompson JD, eds. Te Linde’s Operative
Gynecology. 8" ed. Philadelphia : Lippincott-Raven,
1997 : 1501-1556.

Feldman S, Stewart EA. The uterine corpus. In : Ryan
KJ, Berkowitz RS, Barbieri RL, Dunaif A, eds.
Kristner’s Gynecology and Women Health. 7"ed. St.
Louis : Mosby, 1999 : 121-142,

Gull B, Carlsson S, Karlsson B, Ylostalo P, Milsom I,
Granberg S. Transvaginal ultrasonography of the
endometrium in women with postmenopausal bleeding:
Is it always necessary to perform an endometrial biopsy?
Am J Obstet Gynecol 2000; 182(3): 509-515.

Gerber B, Krause A, Kuelz T, Quasmeh A, Reimer T,
Friese K. Rating of transvaginal sonography in the
evaluation of postmenopausal bleeding. Zentralbl
Gynakol 1999; 121(3): 143-148.

Smith-Bindman R, Kerlikowske K, Feldstein VA, et al.
Endovaginal ultrasound to exclude endometrial cancer
and other endometrial abnormalities, JAMA 1998;
280(17): 1510-1517.

Briley M, Lindsell DR. The role of transvaginal
ultrasound in the investigation of women with postmeno-
pausal bleeding. Clinical Radiclogy 1998; 53(7): 502-
505.

Weber G, Merz E, Bahlmann F, Rosch B. Evaluation of
different transvaginal sonographic diagnostic parameters
in women with postmenopausal bleeding. Ultrasound
Obstet Gynecol 1998; 12(4): 265-270.

Senoh D, Yanagihara T, Hata T. Clinical application of
intrauterine sonography with high-frequency real-time
miniature transducer in gynecologic disorders.
Preliminary report. Gynecol Obstet Invest 1999 ; 47(2):
108-113.

bleeding. The cut-off point value below which
endometrial abnormalities can be excluded should
be 4 mm, under which circumstances an unnecessary
uterine curettage can be avoided.

10.

11.

12

13.

15.

Jorizzo IR, Riccio GI, Chan MY, Carr JJ. Sonohystero-
graphy : the next step in the evaluation of the abnormal
endometrium. Radiographics 1999; 19: 117-130.
Luczynski K, Suchocki S, Szymczyk A, Jastrzebski
A, Mowlik R. Sonohysterography in the diagnosis of
endometrial abnormalities. Ginekol Pol 1998; 69(5):
263-268.

Vuento MH, Pirhonen JP, Makinen JI, et al. Screening
for endometrial cancer in asymptomatic postmenopausal
women with conventional and color Doppler
sonography. BrJ Obstet Gynaecol 1999; 106(1): 14-
20.

Gull B, Karlsson B, Milsom I, Wikland M, Granberg
S. Transvaginal sonography of the endometrium in a
representative sample of postmenopausal women.
Ultrasound Obstet Gynecol 1996; 7(5): 322-327.
Lerner JP, Timor-Tritsch IE, Monteagudo A. Use of
transvaginal sonography in the evaluation of endometrial
hyperplasia and carcinoma. Obstet Gynecol Surv 1996;
51(12): 718-725.

Alcazar JL, Jurado M, Lopez-Garcia G. Comparative
study of transvaginal ultrasonography and CA125 in
the preoperative evaluation of myometrial invasion in
endometrial carcinoma. Ultrasound Obstet Gynecol
1999; 14(3): 210-214.

Gabriell A, Marabini A, Berini M, et al. Transvaginal
sonography vs. hysteroscopy in the preoperative staging
of endometrial carcinoma. Ultrasound Obstet Gynecol
1996; 7(6): 443-446.

. Cheng WF, Chen CA, Lee CN, et al. Preoperative

ultrasound study in predicting lymph node metastasis
for endometrial cancer patients. Gynecol Oncol 1998;
T1(3): 424-427.




