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Abstract 
Background: To evaluate the diagnostic accuracy of transvaginal sonography (TVS) in infertile 
patients and compare its results with hysteroscopy, as the gold standard.
Materials and Methods: A total of 679 infertile women who underwent both TVS and diagnostic 
hysteroscopy were retrospectively investigated. TVS was performed in the mid-follicular phase 
(days 5-8) of their cycles. Sensitivity, specificity, and positive and negative predictive values 
were calculated for TVS.
Results: Hysteroscopy diagnosed endometrial polyps in 197 out of 679 cases (24.5%). TVS 
confirmed the hysteroscopy findings in 174 of 197 (88.3%) cases. The sensitivity, specificity, 
and positive and negative predictive values of TVS compared to hysteroscopy in the detection of 
endometrial polyps were 88.3%, 91.9%, 81.6% and 90.8%, respectively. 
Conclusion: TVS is both a cost-effective and non-invasive method for the diagnosis of intra-
uterine lesions such as polyps. When used in conjunction with a saline infusion, it can be a proper 
alternative for diagnostic hysteroscopy that saves time and enables the surgeon to perform the  
operative hystroscopy procedure with greater accuracy.
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Introduction 
The uterine cavity provides an environment for 
successful implantation and placentation. It is 
well known that structural abnormalities within 
the uterine cavity such as mullerian anomalies, 
fibroids, polyps, and synechiae play an impor-
tant role in subinfertility, implantation failures 
and recurrent abortions (1, 2). Assessment of 
the uterine cavity has been performed by hyste-
rosalpingography and hysteroscopy, but the in-
troduction of transvaginal sonography (TVS) in 
the late 1980s has enabled physicians to evalu-
ate the uterine cavity in greater detail. Recent-
ly, sonohysterography (normal saline infusion 
sonography) has become increasingly popular 
in the investigation and treatment of infertility 
(3, 4). 
Hysteroscopy provides a three-dimensional visu-
alization of the endometrium and is the preferred 
imaging study in 50%-70% of all infertility evalu-
ations (3-7). Some studies have shown that hys-
teroscopy failed to diagnose uterine abnormali-
ties which were disclosed by further diagnostic 
examinations such as sonohysterography and 

histology (8, 9). 
The goal of this retrospective study was to evalu-
ate the diagnostic validity of TVS in the detec-
tion of uterine cavity lesions in infertile patients, 
when compared with hysteroscopy as the gold 
standard. 

Materials and Methods
We performed a retrospective study of infertile 
women who had undergone both TVS and diag-
nostic hysteroscopy during the period from Octo-
ber 2007 to October 2008. Of 755 patients identi-
fied, 76 cases were excluded from the study and 
679 patients were evaluated.
This study was performed at Royan Institute’s 
Infertility Clinic and Reproductive Biomedicine 
Research Center and approved by the Royan Re-
search Center Ethics Committee. The patients 
were healthy infertile women ages 20-45 with a 
history of primary or secondary infertility of one 
year or greater. 
TVS was performed during the mid-follicular 
phase (days 5-8) of the patients’ cycles (after ces-
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sation of bleeding) and prior to diagnostic hyster-
oscopy in order to evaluate the size and shape of 
the uterus, thickness of the endometrial stripe or 
the endometrial echo-texture and presence of in-
trauterine lesions such as submucosal myomas and 
polyps. All sonographic examinations were done 
using an Aloka α-10 color doppler with a trans-
vaginal 6 MHz probe by an expert radiologist. 
Polypoid lesions were considered as either round 
or oval localized echogenic lesions in the endome-
trial cavity.
Exclusion criteria were as follows: all patients with 
inaccurate visualization of the endometrium due to 
improper timing of the sonographic evaluation, a 
heterogenic or echogenic endometrium which re-
sulted from either a hyperplasia or clot and cervical 
polyp. In cases that had normal endometrial find-
ings on TVS, a hysteroscopy was not scheduled 
due to ethical considerations.
The indications for hysteroscopy were: failed 
in vitro fertilization (IVF) or failed intra uterine 
insemination (IUI), an observed focal localized 
endometrial pathology such as a polyp submu-
cosal myoma, irregular endometrium and syn-
echiae, or mullerian anomalies observed during 
hysterosalpingography or TVS.
Diagnostic hysteroscopy was performed under 
general anesthesia using a Storz 4mm hystero-
scope (Karl. Storz , GmbH and Co. Tuttlingen, 
Germany) by an expert gynecologist. Distention of 
the cavity was obtained with glycine serum. The 
numbers, sizes and locations of endometrial polyps 
were investigated. All women with clinically sig-
nificant abnormalities at hysteroscopy underwent 
immediate operative hysteroscopy and specimens 
were sent for histological examination. 
The sensitivity, specificity, positive and nega-
tive predictive values of TVS were calculated 
and compared with hysteroscopic findings, as the 
gold standard. 

Results
Of 679 patients who underwent hysteroscopy, 
endometrial polyps were diagnosed in 197 
(24.5%) patients. 
TVS confirmed the presence of endometrial 
polyps in 174 out of 197 cases (88.3%), how-
ever misdiagnosed 23 cases of polyps as normal 
endometrium. 
In 482 women, no polyps were detected dur-
ing hysteroscopy. TVS was agreement with 443 
(91.9%) of hysteroscopy and in 39 cases sono-
graphic finding was suggestive of polyp (Table 
1 and Table 2). Hysteroscopy was considered as 
gold standard.

Table 1: TVS and hysteroscopic findings of 679 patients
Hysteroscopy

TotalNegativePositiveTVS
21339174Positive 
46644323Negative
679482197Total

Table 2: Diagnostic accuracy of TVS compared with
hysteroscopy as the gold standard for diagnosing 

endometrial polyps 
NPVPPVSpecificitySensitivityExamination

95%81.6%91.9%88.3%TVS
      
Of the 482 hysteroscopy cases who were negative 
for polyps, additional findings included: normal en-
dometrium (257/482), short septum (82/482), long 
uterine septum (35/482), leiomyomas (24/482), 
intrauterine adhesions (17/482), endometrial hy-
perplasia (15/482), unicornuate uterus (9/482), 
and didelphys (2/482).

Discussion
Several studies have demonstrated that benign 
intrauterine lesions such as polyps, septa and 
leiomyomas could be causative factors for sub-
fertility (9-10). TVS is a non-invasive modal-
ity and has diagnostic value in the evaluation of 
uterus and endometrial abnormalities (10-12). 
The aim of the present study has been to evaluate 
the diagnostic accuracy of TVS when performed 
prior to hysteroscopy with the goal to reduce the 
number of diagnostic hysteroscopies that would 
be  scheduled for infertility evaluations. 
By using hysteroscopy as a gold standard, we 
determined that TVS had a sensitivity of 88.3%, 
specificity of 91.9%, positive predictive value 
of 81.6%, negative predictive value of 95%, and 
validity of 90.8% in the detection of endome-
trial polyps in our setting. Loverro et al. (9) and 
Soares et al. (13) reported that TVS had a sensi-
tivity and specificity as high as 75-85% and 90-
100%, respectively for detection of endometrial 
polyps.
Likewise, the positive predictive value (PPV) 
of TVS for detecting polyps in our setting was 
higher than reported by Soares et al. (13). 
Of the 197 patients who were positive for en-
dometrial polyps as determined by TVS and 
hysteroscopy (true positive group), 113 of these 
had the following pathologies: polyps (101/113), 
proliferative endometrium (11/113), and en-
dometrial hyperplasia (1/113). 
From 39 patients who had a positive TVS and 
negative hysteroscopy (false positive group), 

IJFS, Vol 3, No 4, Feb-Mar 2010       158



there were 14 patients whose pathological re-
ports were as follows: endometrial polyps (3/14) 
and proliferative endometrium (11/14). 
The true negative group consisted of 443 patients 
whose findings were negative for polyps by both 
TVS and hysteroscopy. In this group, biopsies 
were done in16 cases; all of which confirmed the 
absence of polyp.
There were 23 cases whose TVS results showed 
no endometrial polyps however they had posi-
tive findings per hysteroscopy (false negative 
group). Biopsies were done on 19 patients from 
this group, whose pathological findings were 
positive for either endometrial polyps (9/19) or 
proliferative endometrium (10/19).
Although the most accurate diagnosis is based 
on pathological confirmation, goal of the present 
study is determining agreement between trans-
vaginal sonographic detection and direct optic 
visualization which has been taken during hys-
teroscopy.
In our study biopsies were not performed on all 
cases, therefore we used hysteroscopy as the 
gold standard for determining the presence of 
endometrial polyps. However, in some cases, 
our data showed a discrepancy between hyster-
oscopy and pathology results. This finding has 
demonstrated that hysteroscopy should not be 
considered as the gold standard, but it is the best 
method available for gynecologist. Additional 
complementary studies will be needed t\o deter-
mine hysteroscopic accuracy in comparison to 
pathology findings. 
Although this method provides a three-dimen-
sional, direct visualization of the uterus however 
its diagnostic value is dependent upon developed 
facilities, expert personnel and the patients’ level 
of tolerance. 
Indeed, diagnostic hysteroscopy is more invasive 
and less cost-effective when compared to TVS 
in the detection of intrauterine lesions. Moreo-
ver, this method is associated with complica-
tions such as perforations, emboli, endometritis 
and risks associated with anesthesia. 
TVS is a noninvasive method with multiple ca-
pacities such as doppler assesment, 4D evalu-
ation and recently saline infusion transvaginal 
sonography (sonohystrography) that can obviate 
diagnostic hystroscopy (8, 14-17) (Fig 1).
It may provide a specific diagnosis which would 
enable the surgeon to proceed directly to opera-
tive hysteroscopy. This method is cost-effec-
tive, less complicated and less time consuming. 
TVS can be a proper alternative to diagnostic 
hysteroscopy by saving time and enabling the 

surgeon to perform the procedure more accu-
rately (Fig 2).

Fig 1: Transvaginal sonography of an echogenic focal le-
sion in the deep portion of the endometrial cavity.

Fig 2: Hysterosalpingography shows a clearer image of a 
large echogenic polyp in the endometrial cavity.

Conclusion
We conclude that TVS, as a routine procedure prior 
to hysteroscopy, would enable physicians to detect 
localized endometrial lesions in greater detail.
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