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ABSTRACT

Objective: To compare between hysterosalpingorame, transvaginal Ultrasound, sonohys-
terography and hysteroscopy for assessment of uterine factor in sub fertile women.
Patients and methods: in a prospective comparative study a hundred of age-matched wom-
en with a history of sub fertility (primary or secondary) were recruited. For all women
hysterosalpingorame, transvaginal ultrasound, sonohysterograghy and hysteroscopy were
done.

Results: Of the study group hysteroscopy diagnosed 70% as normal findings and 30% had
uterine abnormalities that include endometrial polyps (9%), uterine anomaly (11%) and
submucous myoma (10%) . while sonohysterograghy revealed 27 uterine abnormalities
with an overall sensitivity, specificity and negative predictive value of 90%, 100%, and
95.8% respectively. Hysterosalpingography diagnosed 21 uterine abnormalities with an
overall sensitivity, specificity and negative predictive value of 70%, 100% & 88.6% respec-
tively. While transvaginal ultrasound examination revealed 89 cases of normal findings,
and diagnosed 11 uterine abnormalities with an overall sensitivity, specificity and negative
predictive value of 36.6%,100%,95.8% respectively.

Conclusion: Sonohysterograghy is an easier, less expensive, safer and better tolerated alter-
native to diagnostic hysteroscopy for patients with uterine filling defects noted on HSG. It
is highly sensitive and specific as high as the hysteroscopy. It can be used as a preliminary
test for screening the patients who are candidate for operative hysteroscopy as normal
sonohysterographic examination will not need further evaluation by office hysteroscopy.
Key words: Sub fertility, uterine factor, sonohysterography, hysteroscopy.

INTRODUCTION

Subfertility, defined as the inability to conceive despite regular unprotected sexual inter-
course over 1-2 years, varies significantly in prevalence in different parts of the world.
Causes including male factor, female (e.g. ovulatory disorder, tubal factor, adhesion or
endometriosis, abnormalities in cervical mucus sperm interaction (cervical factor), Uterine
abnormalities (uterine factor) or even unexplained factors 1.

Special investigative techniques for evaluating the uterus, tubes and pelvis have become in-
creasingly popular among gynecologists. Initial evaluation of the infertile couples involves
at first evaluation of the male factor which can be excluded by normal semen analysis
while evaluation of the female factors involving assessment of ovulatory function ,evalu-
ation of the normal pelvic structural anatomy and detection of tubal patency with finding
out any structural abnormalities of the reproductive tract either congenital abnormalities
as unicornuate uterus, bicornuate uterus , uterus didelphyse or septate uterus or acquired
abnormalities as intra uterine adhesion or uterine fibroids 2.

There are various methods for evaluating the uterine cavity. Hysterosalpingography (HSG)
is a widely used diagnostic tool. The overall risk of infection with HSG was reported to be
<19%, but in a high-risk population infection can occur in 3% of cases. At present, ultraso-
nography is a basic diagnostic tool in the field of sub fertility. Sonohysterography (SHG), in
which the uterine cavity is scanned while it is infused with sterile saline, is a new diagnostic
tool for the detection of intracavitary abnormalities 3. Hysteroscopy is the 'gold standard' in
the diagnosis of intrauterine pathologies 4. In unexplained sub fertility, hysteroscopy may
be performed simultaneously with laparoscopy to evaluate the uterine cavity and cervix 5.
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PATIENTS AND METHODS

This is a prospective comparative study performed at Suzan
Mubarak Neonatal & Maternity Hospital, Department of Obstetrics
and Gynecology, Menia University, Faculty of Medicine after ap-
proval of the ethical committee of the department from December
2006 up to December 2007 in which 100 women with primary or
secondary sub fertility were recruited. Written consent was taken
from all women after full explanation of the study procedure. This
study was pre-approved by the ethics research committee at Suzan
Mubarak neonatal & maternity University Hospital.

The inclusion criteria included all women in the reproductive pe-
riod with primary or secondary subfertility and regular marital life
,normal semen analysis, normal ovulatory cycles evidenced by
follicular monitoring or normal level of mid luteal serum proges-
terone. All women with Irregular marital life, husband with abnor-
mal semen analysis, ovulatory dysfunction, or PID were excluded
from the study. All women were subjected to detailed history tak-
ing; thorough general examination was done involving, abdominal
and pelvic examination. For all women HSG, transvaginal sono-
hysterograghy (TVS) and Hysteroscopy were done.

HSG was done immediately in the first half of menstrual cycle In
the Radiology Department of Menia University Hospital .All ab-
normalities were fully reported. TVS was performed by a single
operator using a transvaginal probe with a 7.5 MHz transducer
(MEDISON BW-128) after complete emptying of the urinary blad-
der. The uterus was imaged in three major scanning planes with
transvaginal sonography. These include views in its long axis, an
oblique semicoronal or semiaxial plane, and a short axis view. Af-
ter taking measurements of endometrial thickness and length of
the uterus and cervical canal, specific observations were made to
ascertain the normality of the endometrium, myometrium and en-
dometrial-myometrial interface. Any deviation in the uterine cavity
shape, outline and echogenicity of the endometrium was imaged
and recorded. Similar observations were made for the cervix and
endocervical canal. Afterwards, SHG was performed with the pa-
tient in the dorsal lithotomy position. Under general anesthesia a
forward oblique 30c, 4 mm hysteroscopy (Karle Storz Hysteros-
copy) was performed.

RESULTS

Table 1 shows patient’s characteristic. The age of the studied group,
one hundred patients ranged between 21 and 40 years old, with
mean of 29.1+6.4 years. The parity ranged from 0 to 4, with mean
of 2.2+1.4. The study included 55 women (55%) with primary sub-
tertility, and 45 women (45%) with secondary subfertility. Table 2
shows the hysteroscopic findings of the studied patients. 70% had
normal findings, and 30% had uterine abnormalities that include
endometrial polyps (9%), uterine anomaly (11%) and submucous
myoma (10%).They are distributed according to the type of subfer-
tility. There was a significant increase in uterine abnormalities with
secondary infertility when compared to primary infertility (53.4%
vs. 11%). Table 3 shows distribution of the intrauterine patholo-
gies according to the diagnostic methods and their comparison
with hysteroscopic findings. Transvaginal ultrasonography alone
was able to detect eleven intrauterine lesions (36.6%). HSG was
able to detect more of these lesions (70%). On the other hand,
except for three endometrial polyps, all intrauterine pathologies
(90%) were detected by sonohysterography. Table 4 shows true
and false positive and negative diagnostic values obtained by dif-
ferent methods for diagnosis of uterine abnormalities. There were
no false positive results obtained by any method on diagnosis of
any uterine abnormality. Table 5 shows shows statistical analysis
of the methods with respect to their diagnostic capabilities of endo-

metrial polyps (the gold standard is hysteroscopy). Sonohysterog-
raphy had the highest sensitivity (66.7%) and had specificity of
100%, positive predictive value of 100% and negative predictive
value of 91.3%. Table 6 shows statistical analysis of the methods
with respect to their diagnostic capabilities of uterine anomaly (the
gold standard is hysteroscopy). Sonohysterography had the highest
sensitivity (100%) and had specificity of 100%, positive predictive
value of 100% and negative predictive value of 100%. Table 7
shows statistical analysis of the methods with respect to their diag-
nostic capabilities of submucous myoma (the gold standard is hys-
teroscopy). Sonohysterography had the highest sensitivity (100%)
and had specificity of 100%, positive predictive value of 100% and
negative predictive value of 100%.

Table 1: Patient’s characteristics & type of subfartility.

Patient's characteristicsl Ng.a?!ﬁe:fgm Mean +SD or %
Age 21-40 29.1x6.4
Parity 0-4 2.2x14
Type of subfertility
Primary 55 55%
Secondary 45 45%

Table 2: Hysteroscopic findings according to the type of subfertility

Hysteroscopic findings Primary s:lbf)erﬁlity Sec0|1d;(a':|y=s4u5l;ferli[ity P-value

Normal 49 (899%) 21 (46.6%) 0.0001%

Abnormal 6 (11%) 24 (53.4%) 0.0001+
Endometrial polyp 2 (3.6%) 7 (15.5%) 0.04%
Uterine anomaly 2 (3.6%) 9 (20%) 0.01*
Submucous myoma 2 {3.6%) B (17.7%) 0.02%

Table 3 Distribution of the infrauterine pathologies according to the diagnostic methods and their comparisan
with Hysteroscopic findings.

Method Endometrial | Uterine | Submucous Total (%)
polyp anomaly myoma
TVS 3 5 3 11 (36.6%)
HSG 3 10 i) 21 (70%)
SHG 6 11 10 27 (90%)
Hysteroscopy 9 11 10 30 (100%)
Table 4 True and false positive and negative di ic values obtained by di methods for di 15 of
uterine abnormalities (the gold standard is hysteroscopy.
. .. INo| True False | True False
Uterine abnormality Method ositive| positive|negative|negative
p P 5 ]
All abnormalities |30 e ) z —
SHG 37 7
. | TVS 2
Endometrial polyp 9 HSG 2
SHG 2
Vs 5 0 19 6
Uterine ly 11 HSG 10 19 1
SHG 11 19 0
VS 3 20 7
Submucous 10 |_HSG 8 20 2
Y SHG 0 70 0
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Table 5 Statistical analysis of the methods with respect to their diagnostic capabilities of endometrial polyps (the
gold standard iz hysteroscopy).

Positive | Negative

Method | Sensitivity [Specificity| predictive | predictive
value value
VS 33.3% 100% 100% 77.7%
HSG 33.3% 100% 100% 77.7%
SHG 66.7% 100% 100% 91.3%

Table § Statistical analysis of the methods with raspect to their diagnostic capabilities of utenine ancmaly (the gold

standard is hysteroze opy).
Positive Neﬁative
Method | Sensitivity [Specificity| predictive | predictive
value value
TVS 45.4% 100% 100% 76%
HSG 90.9% 100% 100% 95%
SHG 100% 100% 100% 100%

Table 7 Statistical analysis of the methods with raspect to their diag

gold standard 15 hysteroscopy).

myoma (the

pabilities of sut

Positive | Negative

Method | Sensitivity [Specificity| predictive | predictive
value value
VS 30% 100% 100% 74%
HSG 80% 100% 100% 90.9%
SHG 100% 100% 100% 100%

DISCUSSION

Uterine cavity abnormalities can be the cause of subfertility in 10-
15% of women; abnormal uterine findings occur in approximately
50% of infertile women 1. This high prevalence of uterine abnor-
malities, make inspection of the uterine cavity is a routine work in
the evaluation of infertile women 2.

Transvaginal ultrasonography (TVS) is safe, noninvasive, and read-
ily available tool in the office setting. Findings on TVS that have
been used to describe uterine findings e.g. myometrial involve-
ment, endometrial thickness, heterogeneity, cavitary lesions, and
determine which patients should undergo further investigation.
Despite the increased use of high-resolution abdominal and TVS,
they have limited usefulness in evaluating the exact location of
endometrial cavity pathology 6. Moreover, the usefulness of endo-
metrial thickness is predicated on visualization of a clear longitu-
dinal stripe of endometrium. This may be challenging in cases of
endometrial distortion resulting from uterine fibroids or abnormal
uterine angulation 7.

Hysterosalpingography (HSG) is the most commonly used tech-
nique in the evaluation of subfertility. It is recommended for the
study of the uterine cavity in the diagnosis of and treatment plan-
ning for other gynecologic problems such as intrauterine adhesions
and congenital anomalies. Endometrial lesions are shown as filling
defects or uterine wall irregularities. HSG also enables visualiza-
tion of the general configuration of the cavity. Disadvantages of
HSG include pelvic exposure to radiation, use of iodinated con-
trast medium, and patient discomfort 7.

It is associated with considerable false-positive findings for both
tubal patency and uterine cavity abnormalities 8. Furthermore,
HSG often cannot differentiate myomas from polyps or various
mullerian anomalies 9. The sonohysterography (SHG) was provid-
ed to describe the instillation of saline into the uterine cavity dur-

ing ultrasound. Saline infusion sonography (SIS) has also been used
to describe this procedure. This procedure has some major advan-
tages over HSG, including simplicity, cost, minimal invasiveness,
absence of ionizing radiation, and a high level of diagnostic ac-
curacy 3 in detection of possible intracavitary defects, including
polyps, submucosal leiomyomaf(s), and endometrial carcinoma 10.
Hysteroscopy has increasingly been gaining acceptance and is to-
day a necessary tool in the investigation of female subfertility. It
permits direct visualization of the cervical canal and the uterine
cavity, enabling observation of the shape and vascular pattern of
any abnormality. It also permits direct biopsy of lesions. Hyster-
oscopy is an office procedure performed without local or general
anesthetic and causes minimal discomfort to the patient 7 .
Hysteroscopy has traditionally been performed as an adjunct tool
to evaluate abnormalities suspected as a result of HSG evaluation.
Recent studies have shown increased benefit from combining diag-
nostic hysteroscopy and HSG in the evaluation of female subfertil-
ity 11. The accuracy of hysteroscopy, SHG, HSG and transvaginal
ultrasound in the diagnosis of uterine cavity abnormalities in in-
fertile women has been compared in various studies 7, 9, 12, 14,
16, 17, 18, 19. In our study we evaluated the diagnostic accuracy
of transvaginal ultrasound, HSG, SHG and hysteroscopy in uterine
cavity diseases in infertile women, with hysteroscopy considered
the gold standard.
In the present study, TVS alone was able to detect eleven intrauter-
ine lesions (36.6%) while HSG was able to detect more of these
lesions (70%). On the other hand, SHG was able to detect 90%
of intrauterine pathologies. SHG had the highest sensitivity and
negative predictive values for diagnosis of all uterine abnormalities
90% and 95.8%, respectively) than HSG (70% and 88.6%), and
TVS (36.6% and 78.6%, respectively).
In agreements with our results ,a previous study by Alatas et al. ,in
which TVS, SHG, HSG and finally hysteroscopy were performed
in 37 patients with primary and 25 patients with secondary subfer-
tility. Suspected uterine anomalies were also confirmed by lapa-
roscopy. TVS was able to detect 36.3 % while HSG was able to
detect 72.7% of uterine pathologies. SHG was able to detect all the
anomalies except for a single endometrial polyp (90.3%). How-
ever, there was no significant difference between the diagnostic
capabilities of these methods 12.
In another study in which the researchers assessed the value of
SHG in evaluating both the uterine cavity and tubal patency in 84
infertile women and to compare its results with HSG, diagnostic
hysteroscopy and laparoscopic chromo-pertubation. As regards the
appearance of the endometrial cavity, the results of SHG agreed
with hysteroscopy in 72.2% while HSG agreed with hysteroscopy
in 75.6% of cases. They concluded that SHG is similar to HSG as
regards the appearance of the endometrial cavity but it is inferior
to it for evaluating tubal factor 13.
Gronlund et al assessed the diagnostic value of SHG in the evalu-
ation of Sixty-six women (41 with metrorrhagia, 20 with subfertil-
ity and five with habitual abortion) .Hysteroscopy was taken as
the standard. The overall sensitivity and specificity for SHG was
90.9% and 100%, respectively. The positive and negative predic-
tive values were 100% and 90%, respectively. When examining
the metrorrhagia and subfertility groups separately the sensitivity
and specificity and predictive values were found to be 88.5%,
100%, 100% and 76.9% (metrorrhagia) and 100% for all param-
eters in cases of subfertility. No complications were recorded dur-
ing the procedures. Therefore, those authors concluded that SHG
is a simple, fast, well tolerated and accurate method to evaluate
the uterine cavity in patients with metrorrhagia or subfertility 14 .
In a prospective study for the evaluation of uterine and tubal pa-
thologies evaluating the diagnostic accuracy of HSG and sonohys-
terosalpingography in detecting tubal and uterine abnormalities.
With surgical findings as the gold standard, sonohysterosalpingog-
raphy had a sensitivity of 78.2%, a specificity of 93.1%, a positive
predictive value of 82.7%, and a negative predictive value of 91%.
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For total tubal and uterine pathologies, the findings for the same
parameters using HSG were 76.3%, 81.8%, 90.9%, and 59.2%,
respectively 15.

HSG versus hysteroscopy in the detection of intrauterine abnor-
mality in Seventy-eight infertile women showed a sensitivity of
81.2% compared with that of hysteroscopy and a specificity of
80.4%, with a positive predictive value of 63.4% and a negative
predictive value of 83.7% 7.

Ragni et al. evaluated the accuracy of TVS, SHG compared to hys-
teroscopy in the diagnosis of intrauterine pathology in a population
of infertile patients. The TVS sensitivity and specificity compared
with hysteroscopy were 91 and 83% respectively. Using TVS, a
9.2% false positive rate (9 cases) and a 5.1% false negative rate (5
cases) were detected compared to hysteroscopy. The TVS PPV and
NPV were 85.4 and 90% respectively. SHG yielded better results:
sensitivity and specificity when compared to hysteroscopy were 98
and 94% respectively. The SHG PPV and NPV were 95 and 98%
respectively 17.

In the detection of intrauterine pathologies in infertile women Bart-
kowiak et al. evaluated the diagnostic accuracy of saline infusion
SHG .The findings were compared to the results of two widely
used procedures: TVS and hysteroscopy. Intrauterine pathologies
were diagnosed in 25% of patients. TVS detected 6 (37.5%) and
SHG revealed 11 (87.5%) of 13 intrauterine pathologies finally vi-
sualized at diagnostic hysteroscopy 18.

In the present study, SHG had sensitivity, specificity and predic-
tive values of 100% in the evaluation of intrauterine anomalies
and submucous myomas when compared to hysteroscopy. We ob-
served endometrial polyps and submucous myoma as protrusions
into the saline-filled intrauterine cavity under sonohysterographic
imaging. An endometrial polyp was detected as a sessile, homo-
geneous echogenicity without distortion of the endometrial-myo-
metrial junction.

Because a submucous myoma originates from the myometrium,
the integrity of the uterine wall and the relationship of the lesion
to the endometrial floor (sessile or pedunculate) were easily deter-
mined. These details were very useful during hysteroscopic surgi-
cal management of the lesions. In mullerian anomalies, SHG has
the advantage of evaluating both the interior and exterior surfaces
of the uterus at the same time. In this way, it is easier to distinguish
between septate and bicornuate uteri. In cases of septate uteri, the
thickness of the septum and its relationship to fundal myometrium
can be measured. These details are useful while performing hys-
teroscopic metroplasty.

Regarding these findings concerning the diagnostic value of SHG
over the other methods (TVS and HSG) in diagnosing of endome-
trial polyps, uterine anomalies and submucous myoma, similar
results to the present study were obtained by 12, 17,18, 20, 21.
Kamel et al. compared the diagnostic accuracy of TVS and vaginal
SHG in detecting endometrial polyps. TVS resulted in false positive
and false negative rates of 25% and 36.2% respectively while For
SHG were 5.4% and 8% respectively. Combining both techniques
turther improved such rates to 2.9% and 2.8% respectively but not
significantly. The sensitivity and specificity were 64.5%, 75.5% for
TVS, and 93.1%, 93.9% for SHG. In the present study, the sensitiv-
ity and specificity for endometrial polyps were 66.7% and 100%
with SHG and 33.3% and 100% with HSG and TVS 21.

The advantage of SHG for the diagnosis and location of submucous
myomas and focal endometrial lesions was confirmed by Becker
et al. who assessed whether SHG provides added diagnostic value
over TVS in patients with suspected or known myomas by compar-
ing diagnostic confidence, interobserver agreement, accuracy, and
change in diagnoses when 2 independent observers interpreted
TVS alone and later interpreted TVS and SHG together. The add-
ed information provided by SHG resulted in improved diagnostic
confidence for most parameters. Sensitivity values for submucous
myomas and focal endometrial lesions were 100% and 90% for
TVS and SHG together and 100% and 70% for

transvaginal sonography alone 22.

Nass Duce et al. evaluated the diagnostic value of SHG in the
evaluation of submucosal fibroids and endometrial polyps. The
findings were then compared with histopathological results. The
sonohysterographic diagnosis was fibroid in seven patients, endo-
metrial polyp in 23 patients and simple hyperplasia in two patients.
Histopathological findings confirmed diagnosis in all except three
patients with endometrial polyps, who had normal secretory en-
dometrium 23.

In the study by Bartkowiak et al., transvaginal ultrasound failed
to visualize three submucous myomas, one endometrial polyp
and two cases of septate uteri. One submucous myoma and one
endometrial polyp were not identified with SHG [18]. Therefore,
the most important advantage of SHG over HSG, TVS and hyster-
oscopy is the ability to visualize both the uterine cavity and the
myometrium by a single technique. SHG can ameliorate the surgi-
cal approach to myomas defining the intramural and submucous
extension of a myoma 17. Furthermore, Alatas et al. and Goldstein
et al. confirmed that SHG could also better define a congenital
abnormality, suggesting the diagnosis of the type of alteration (e.g.,
differentiating a septate uterus from a bicornuate uterus), and it
also allows for the simultaneous detection of ovarian abnormalities
3, 12, 24, 25.

An expected complication of SHG is the possibility of intracavi-
tary infection. To avoid such complications in the present study,
patients with mucopurulant discharge were excluded from the
study group. The patients who remained in the study group did
not receive prophylactic antibiotics because al procedures were
performed under totally aseptic conditions. None of the patients
developed an infectious complication. The risk of a postprocedural
infection should be accepted as similar to that involved in tradi-
tional intrauterine manipulations, i.e. HSG. In addition, the proce-
dure was painless and well tolerated in every case.

Overall, the present study was in agreement with other studies in
the literature which clarified that SHG was a test that could be
easily learnt by expert transvaginal ultrasonographists. SHG was
performed in a very short time and no adverse events were ex-
perienced. Moreover, patient’s discomfort is practically absent,
compared to hysteroscopy. We therefore propose that a patient
showing a normal uterine cavity at SHG might not require any fur-
ther evaluation, avoiding an unnecessary diagnostic hysteroscopy.
Hysteroscopy could be performed in doubtful diagnosis cases or
when a biopsy and a histological evaluation are needed.
Therefore, in experienced hands, SHG is an easy, safe, and well-
tolerated alternative to diagnostic hysteroscopy in the initial evalu-
ation of uterine cavity infertile women. We recommend the routine
use of SHG in the diagnosis of uterine cavity of infertile patients,
reserving hysteroscopy only in selected cases.

From this study the authors concluded that sonohysterograghy is
an easier, less expensive, safer and better tolerated alternative to
diagnostic hysteroscopy for patients with uterine filling defects. Itis
highly sensitive and specific as high as the hysteroscopy. It can be
used as a preliminary test for screening the patients who are candi-
date for operative hysteroscopy as normal sonohysterographic ex-
amination will not need further evaluation by office hysteroscopy.
However, SHG can't completely substitute HSG as HSG provide
a good visualization of the tubes and its patency; it can suspect
presence or absence of pelvic adhesions which may be taken as an
important cause of sub fertility.
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