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ABSTRACT

Objective : To compare three-dimensional transvaginal sonography (3D-TYS) (non invasive) and hysteroscopy

(minimally invasive) as a diagnostic tool in patients suffering from abnormal uterine bleeding (AUB).
Design: A prospective randomized comparative study.

Setting: This study has been conducted in the Obstetrics and Gynecology department at Bab-AI Shaaria, Al-Azhar
University Hospitals - AI Azhar University, from March 2003 to May 2005.
Patients & Methods; One hundred and thirty patients complaining of abnormal uterine bleeding were investigated by
3D transvaginal ultrasound and hysteroscopy. Data obtained were recorded, correlated and statistically analyzed.
Results: Both hysteroscopy and 3D-TYS showed 100% sensitivity and specificity in diagnosing atrophic endometrium
and suspecting malignancy. However, in cases of hyperplasia, 3D-TVS had the same 100% sensitivity hut less

specificity than hysteroscopy. On the other hand, in cases of polyps 3D-TYS had less sensitivity and specificity than
hysteroscopy.

Conclusion: Both hysteroscopy (minimally invsasive) and 30-TYS have the same accuracy in diagnosing atrophic
endometrium and suspected malignancy, but Hysterescopy is superior than 3D-TYS in diagnosing hyperplasia and
polyps in patients suffering from AUB.

Abnormal uterine bleeding is an alarming

symptom that requires accurate diagnosis in order

to exclude cervical and endometrial diseases.

While a definitive set of clinical methods are

available for diagnosis and screenig of cervical

pathologies, those concerning endometrial disease

are still debated (I). The most common technique

to obtain endometrial sample is D & C, which has
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limitations due to significant diagnostic failure,

invasiveness and high costs (2).

3D dimensional ultrasound can visualize the

three orthogonal planes at the same time. It can be

used to observe any spatial axis and any angle of

the endometrial cavity at the same time as well as

to measure endometrial volume (3).

Endometrial hyperplasia appears as a

well-defined, thick reflective layer occupying the

whole uterine cavity. Thickened endometrium,
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enlarged uterine cavity, lobular uterus with mixed

echo pattern and fluid uterine cavity all are

sonographic findings suggestive of endometrial

carcinoma (4).

Hysteroscopy is a well-tolerated, accurate and

sensitive procedure, which allows direct

visualization and biopsy of diffuse or focal lesions

in the endometrium (5).

Hyperplastic endometrium appears

hysteroscopically as thickened, congested and

polypoid endometrium. Because of the plasticity of

the endometrium determination of the thickness of

the endometrium is simply made by pressing the

endoscope against the uterine wall, this will leave a

furrow by which the depth of the endometrium can

be assessed (6).

The most frequent polyps diagnosed by

hysteroscopy in the uterine cavity are;

Mucous polyps: they are pseudopolyps, which

occur as a part of an endometrial hyperplastic

process, they are small, less than 1 em, sessile, and

have structures that are identical to the surrounding

endometrium. They are only seen in the secretory

phase and will disappear with menstruation. True

mucous polyps are permanent and persist in the

proliferative phase. They may be pedunculated or

non-pedunculated, mobile and they are larger than

I em in diameter. The appearance is similar to that

of the surrounding endometrium, but they are

frequently hyper congested. Fibroid polyps are

usually pedunculated, smooth, mobile and difficult

to be squeezed with the optic, with poorly

identifiable glandular orifices.

Hysteroscopic appearance of endometrial

atrophy is described as thin and pale yellow

appearance of the endometrium with superficial

areas of bleeding (7).
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PATIENTS & METHO[JS

One hundred and thirty women complaining of

abnormal uterine bleeding were recruited in this

study from the Outpatient Gynecology Clinic in

Bab AI-Shaaria University Hospital, Al Azhar

University from May 2003 to May 2005.

All patients were in the age range from (45 to

52 years old) as most cases of abnormal uterine

bleeding are in this age group. All patients-were

submitted to complete history taking stressing on

hormonal replacement therapy, systemic disease,

and/or previous gynecological lesions.

General and local examinations were done to

assure absence of any organic lesions. Laboratory

investigation included complete blood picture,

hematocrite, coagulation profile, hepatic and renal

function tests.

Conventional 2D ultrasonic scanning was done

to exclude any organic lesions. Formal consent had

been taken from the patients after councelling

them about the study details.

Patients receiving hormonal therapy (e.g.

combined pills, progesterone only pills, medicated

devices; contraceptive implants, injectable) were

excluded from the study as well as patients with

manifest pathology such as ovarian cysts or fibroid

were excluded.

All patients underwent (3D) transvaginal

ultrasound scan to measure the endometrial

volume with a diagnostic criteria and interpretation

of endometrial pattern.

1) Endometrial thickness of 3-5 mm and volume

from I to 6 ml as normal endometrium.

2) Thin smooth endometrium with a volume less

than I ml as atrophic endometrium.
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3) Thick, congested and/or polypoidal

endometrium with a volume between 7-12 ml as

hyperplastic endometrium.

Hysteroscopic examination under general

anesthesia, was then done using the 300 lense to

visualize and explore the whole uterine cavity and

then a guided biopsy was taken and sent for

histopathology to confirm the diagnosis expected

by 3D ultrasound and hysteroscopy.

Data obtained were collected, compared and

statistically analyzed.

RESULTS

Out of 130 cases investigated by 3D-TVS, 37

(28.46%) cases revealed normal endometrium; 23

cases (17.69%) showed atrophic endometrium; 20

cases (15.38%) revealed endometrial polyps, 43

patients (33.08%) diagnosed as hyperplasia and 7

cases (5.4%) were suspected as endometrial

malignancy (Table I).

Out of the 130 patients investigated by

Table I : 3D •TVS Compared to Histopathology.

hysteroscopy and the results ensured by directed

biopsy, 40 patients (30.77%) showed normal

endometrial findings. Histopathology results of

these patients showed proliferative endometrium.

Twenty three patients (17.69%) revealed atrophic

endometrium. twenty five patients (19.23%)

showed endometrial polyps, thirty five patients

(26.92%) revealed endometrial hyperplasia, and

seven patients (5.38%) had been suspected as

having endometrial carcinoma that was proved by

histopathology (Table II).

The sensitivity and Specificity of 3D-TVS to

diagnose atrophic endometrium and to suspect

malignancy was 100%, and sensitivity of 100% but

96.67% specificity to diagnose hyperplasia. Its

sensitivity to diagnose polyps was only 80% while

its specificity was 100% (Table III).

The hysteroscopy showed a sensitivity and

specificity of 100% in diagnosis of atrophic

endometrium, hyperplasia and endometrial polyps

as well as in suspecting malignancy (Table IV).

Diagnosis 3D·TV diagnosis Histopathology

n (%) (%)

No abnormality 37 (28.46 %) 40 (30.77 %)

Atrophic endometrium 23(17.69%) 23 (17.69 %)

Endometrial hyperplasia 43 (33.08 %) 35 (26.92 %)

Endometrial polyps 20(15.38%) 25 (19.23 %)

Suspicious of malignancy 7(5.38%) 7 (5.38 %)

Total number of patients 130 130
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Table II : Hysteroscopic Findings Compared to Histopathology.

Diagnosis Hysteroscopy Histopathology

n (%) n (%)

No abnormality 40 (30.77 %) 40 (30.77 %)

Atrophic endometrium 23 (17.69 %) 23 (17.69 %)

Endometrial hyperplasia 35 (26.92 %) 35 (26.92 %)

Endometrial polyps 25 (19.23 %) 25 (19.23 %)

Suspicious of malignancy 7 (5.38 %) 7 (5.38 %)

Total number of patients 130 130

Table III: Sensitivity and Specificity of 3D-TVS in Diagnosis of AUB .

Diagnosis TP FP FN TN Sensitivity Specificity

(TPITP + FN) (TNITN +FP)

Atrophic endometrium 23 0 0 107 100% 100%

Polyps 20 0 5 105 80% 100%

Hyperplasia 40 3 0 87 100% 96.67%

Suspicious of malignancy 7 0 0 123 100% 100%

Table IV : Sensitivity and Specificity of Hysteroscopy in Diagnosis of AUB .

Diagnosis TP FP FN TN Sensitivity Sensitivity

(TPITP+ FN) (TNITN + FP)

Atrophic endometrium 23 0 0 107 100% 100%

Polyps 25 0 0 105 100% 100%

Hyperplasia 35 0 0 95 100% 100%

Suspicious of malignancy 7 0 0 123 100% 100%

DISCUSSION

Abnormal vaginal bleeding is the most common

reason for women to undergo an interventional

gynecologic procedure. In the past 10 years, the

treatment of dysfunctional uterine bleeding has
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evolved considerably. Although dilatation and

curettage was once the procedure of choice,

hysteroscopy has proved to be a more reliable

method in evaluating the endometrium, and many

cases that were considered dysfunctional are now

known to have harbored previously unidentified
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lesions as a cause for the vaginal bleeding. As

sonography has proved to be a safe and

noninvasive method for evaluating the

endometrial cavity, transvaginal sonography has

become the accepted technique for depicting

and differentiating normal from abnormal

endometrium un.

Hysteroscopy offered a reiiable method for

assessing intrauterine pathology (9).

Ultrasonography is a fairly accurate method that

has been used for studying the endometrium. With

high frequency transvaginal sonography the

endometrium can be easily visualized. It produces

clear uterine image because of the proximity of the

vaginal probe to the uterus. The endometrial

echogenicity is likely to be due to the presence of

glands and mucin, the frequently hypoechoic halo

might possibly be related to a network of veins and

capillaries around the muscle fibers in the inner

layer of the myometrium (4).

Transvaginal sonography (TVS) is an excellent

diagnostic tool for some gynecologic disease.

Several studies have shown a relationship between

endometrial thicknesses as measured by TVS and

endometrial abnormalities in women with

postmenopausal bleeding (10-14).

In this study, 3D-TVS could diagnose

malignancy by 100% sensitivity and specificity

and with the same accuracy as Hysteroscopy.

These results are in agreement with Gull et al. (15).

who did not miss endometrial cancer by

transvaginal sonographic measurements of

endometrial thickness. Also.Carnpele and Tailot

(16) proved that the endometrial volume In

pathological conditions of the endometrium IS

significantly increased than among nOI)

pathological conditions of the endometrium.

Malinova and Pehlivanov (17) reported that the

sensitivity of TVS for carcinoma varied according

to the thickness of the endometrium used to

A. M. Nassar et <II. 35

distinguish normal from abnormal and the

specificity for endometrial carcinoma was greater

with higher cutoff values for endometrial

thickness.

Regarding endometrial hyperplasia; our study

proved that 3D-TVS has sensitivity of WOU!e but

the specificity was of 96.67% wtih mean

endometrial volume measured of 12.9 ml, This

result is in agreement with those of Gruboek (Il:\)

who stated that endometrial volume is significantly

higher in endometrial hyperplasia than In

endometrial polyp. This difference could not be

shown by simple endometrial thickness

measurements.

In the present study, diagnosis of atrophic

endometrium by 3D-TVS was 100q(; sensitive and

specific. there were neither false positive nor false

negative results. This was in agreement with

Fleischer et aI., (4) who described atrophic

endometrium in postmenopausal women as subtle

linear rim measureing 2-3 mm by sonography,

however mucus trapped within the lumen may give

a sonographic Impression of a thickened

endometrium.

In the present study; the sensitivity of 3D-TVS

was much less (80%) in diagnosing endometrial

polyps with false negative results that is to say

there was a 20%, chance of missing cases of

polyps. These results are in agreement with that of

Emanuel et al. (19) and Dijkhuizen et al. (20). This

sensitivity could be improved by injecting saline in

the cavity to dclinate the polyp. Laifer et al. (8)

also, found that transvaginal sonography was not a

screening procedure of sufficient diagnostic value

in symptomatic patients with abnormal uterine

bleeding. De Kroon ct al. (21) concluded that

Three-dimensional saline infusion sonography

(SIS) is valid and reliable in women suspected of

having intrauterine abnormalities and may indeed

have a relevant clinical value in addition to

conventional saline infusion sonography (SIS).
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