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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Infertility treatment requires a high-quality service. Initial
evaluation of tubal patency and uterine pathology in a cost-
effective manner was required to improve treatment success.
This study was conducted to evaluates the benefit of saline
infusion sonography (SIS) compared to hysterosalpingography
(HSG) during assessment of tubal patency and uterine pathology
in subfertile women. Prospective interventional clinical trials
were applied to 200 (18-35 years of age) women during their
infertility evaluation. A questionnaire was used to gather data.
SIS performed at cycle day 6-9, checking for tubal patency and
uterine endometrial pathology, such as the presence of polyps,
fibroids, and congenital uterine anomalies. SIS diagnosed
bilateral tubal closure in (7.5%), while previously tried HSG
had a higher rate of tubal closure (9.5%), with an extra number
of cases was due to false positive as a result of tubal spasm (p
0.371). SIS predict tubal closure with agreement rate of 78.9%,
discordance rate of 99.4%, the positive percent agreement
value was 93.7%, and the negative percent agreement value
was 97.2%. SIS provided more accurate results in diagnosing
tubal closure and endometrial pathology than HSG, as SIS had
fewer false diagnoses of tubal closure and was more accurate
in detecting polyps and fibroids that had been missed by HSG.

Key words. Subfertility, hysterosalpingography, saline
infusion sonography, tubal patency.

Introduction.

Infertility is defined as the failure of a female and male to
achieve a successful pregnancy after 12 months of trying
unprotected regular intercourse due to diseases that impaire
their reproductive function [1]. Evaluation and treatment might
be initiated after 12 months of trying to conceive in women
younger than 35 years, and may be earlier, even at the time
of presentation, in women >35 years or when a recognisable
pathology known to compromise fertility was identified [2].
Diagnostic infertility assessment should be conducted in an
orderly, punctual, and effective manner to identify the actual
causes related to female subfertility, with insistence on using
the minimal invasive technique with the least cost initially [1].

The female subfertility could be mainly related to ovarian
causes, tubal pathology, uterine pathologies, cervical problems
and some unexplained conditions. Screening the fallopian
tubes for patency was one of the most important initial steps in
evaluating subfertility as tubo-peritoneal factors was described
in 30-40% of couples and the incidence was further increasing
[3], and till now hysterosalpingography (HSG) was regarded as
the first choice for initial assessment of tubal patency in-spite of
risk of ionizing radiation exposure, followed by laparoscopy or
with saline infusion Sonography [4].
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Ultrasound imaging was the best modality available for
assessment of uterine structure for any present pathology
(myometrium, lining endometrium and the cavity) as well as
the adnexia, with a trans-vaginal ultrasound (TVU), was better
than abdominal as it could discover any underlying uterine
pathologies like, fibroids and adenomyosis in the myometrium
or polyps, a cause that may be directly related to female
subfertility. Other modalities can be used to evaluate uterine
pathology, like magnetic resonance imaging (MRI) and 3D
ultrasound, which should be kept for characterisation of initial
findings obtained after TVU or HSG examination [5].

The true prevalence of diagnosis of intrauterine pathology
in subfertile women was difficult to be determine exactly, but
some studies reported an incidence between 16-24% [6], others
reported higher values (34-62%), and hence exclusion of uterine
abnormalities should be performed routinely at the beginning as
part of the essential evaluation of subfertile women [7].

General treatment for infertility and in part, the success
of assisted reproductive techniques (ART) would be based
on developing a receptive endometrium, and every measure
aimed to evaluate the uterine cavity properly was important
to exclude undiagnosed endometrial pathology that could
impair its receptivity prior to infertility treatment, as it actually
affects decisions and overall treatment success [8]. In addition,
exclusion of closed damaged tubes is essential to be considered
before attempting spontaneous pregnancy or even ART, as they
can secrete chemicals that affect the molecular environment of
endometrial receptivity, which might be a reason for repeated
implantation failure [9].

During initial evaluation of female infertility, SIS could
provide high-resolution visualisation through transvaginal
ultrasound to diagnose both uterine pathology and tubal closure
in most cases, with some advantages over other modalities like
HSG [10]. Hysteroscopy can definitively diagnose and also treat
any discovered intrauterine pathology, and it could be beneficial
in the evaluation of tubal patency, but it was more expensive
and invasive than both HSG and SIS [11]. MRI could provide
superior visualisation with multiple planes for uterine fibroids
or pathology, but it was also expensive and not freely available
in clinical practice [12]. The present study aimed to evaluate
the benefit of routine use of SIS at the basic initial evaluation of
the female subfertility for testing tubal patency and endometrial
pathology instead of HSG, and to identify the pregnancy rate
after SIS.

Materials and Methods.

It was an interventional study, with a clinical trial conducted
from January 2022 to January 2024 on 200 subfertile women
attending the private out-patient infertility clinic receiving
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patients from different parts of Ninavah governorate. The study
was approved by the scientific and ethical committee in the
College of Medicine/University of Mosul with the reference
number (UOM/COM/MREC/20-21(53)/B) on 4/6/2021, and all
participants were given informed consent, and their acceptance
was assigned before included in this study.

Inclusion criteria: patient age group of (18-35) years,
diagnosed with at least one year subfertility, those with previous
history of hysterosalpingography were included in the study, the
practitioner of SIS was blind to the result of HSG whether it
was normal or abnormal during the previous evaluation, further
more the patients were not describe a history suggestive for
specific pathology, nor receive any treatment that could bias the
results between HSG and SIS.

Exclusion criteria: those with active pelvic infection, those
aged more than 35 or less than 18 years, those with severe
abnormal semen analysis and those with anovulation.

All patients were evaluated clinically by history and clinical
examination. Exclusion of active pelvic infection. SIS was timed
after other underlying causes of infertility were diagnosed and
treated, such as improving semen quality, ovulation induction
and timed intercourse to increase the chance of pregnancy and
benefit from SIS. Patients were counselled about the procedure,
its benefits, and possible complications, and they signed an
informed consent before participating in the procedure. SIS was
arranged during the early days after menstrual flow have been
ceased (follicular phase around cycle day 5-9), a time when the
endometrium is relatively thin, and the cervix is open.

The procedure started after emptying the urinary bladder with
the woman lying in dorsal recumbent position, transvaginal
ultrasound was used for evaluation of the uterus and both
adnexa to determine the direction of the uterus, and exclusion of
the presence of any fluid within the uterine cavity or in the cul-
de-sac. A disposable type Cusco's speculum was used, and the
cervix was exposed, and it was swabbed with povidone iodine.
A sterilised metal cervical cannula was inserted through the
cervical canal and kept in position with pressure on the external
o0s. Some manipulation was required in some patients with acute
angulation and those with a narrow cervical os the procedure
was repeated after administration of misoprostol the day before
the procedure, and actually, no woman was excluded because
of difficulty in application. A 20 ml sterile syringe containing
warm normal saline was inserted in to the cannula and saline
was flushed through the sterile cannula before its insertion to
ensure its patency and also to clear any air present (responsible
for a possible artifact inside the cavity of uterus), the warm
saline was injected into the uterine cavity slowly with sustained
pressure to minimize pain and reduce risk of tubal spasm and
pressure is maintained in position for a while to help the saline
to be passed into the tubes under the persistent force especially
when there is a resistance. Then both cervical cannula and
Cusco's speculum were removed, a trans-vaginal ultrasound
probe was introduced to the posterior vaginal fornix to visualise
the uterine cavity distended with saline, looking for any defect
or undiagnosed lesions in the uterine cavity, then looking for
fluid spilling and spinning around the right and left tubes and

Figure 1. Images of assessment of tubal patency and normal uterine cavity by SIS. (A) Patent right tube, (B) Normal uterine cavity, (C) Patent left
tube. (red arrows: ovary, blue arrows: free fluid spillage from the fallopian tube into the peritoneal cavity, yellow arrow: uterine cavity distended

with normal saline with no polys inside)
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Figure 2. Images of uterine pathology by SIS with the uterine cavity and polyps inside were outlined by the injected normal saline (4). Multiple
small polyps (vellow arrows: multiple polyps protruding in the uterine cavity) (B) Single polyp (blue arrows: single fundal polyp) (C) Multiple

large polyps (vellow arrows: multiple polyps).

ovaries and fluid in the cul-de-sac indicating tubal patency.
Antispasmodics and analgesics were administered before the
procedure for pain relief, and prophylactic antibiotics were given
after, and patient instructed to consult if she had persistant pain,
fever or any complication then after (Figure 1 and Figure 2).
Regular intercourse during the fertile periods was encouraged,
or [UI was performed during the next months. Pregnancy was
diagnosed by serum B-hCG and by transvaginal ultrasound.

Study outcome.

The primary study outcome: number and percentage of
diagnosis of tubal closure by SIS compared to HSG, and
number and percentage of uterine pathology diagnosed by SIS
compared to HSG. Secondary study outcome: was a positive
biochemical or clinical pregnancy during the first 3 months after
the procedure, and any possible complications observed after.

Results and Discussion.

The success of subfertility treatment would be mainly
depended on accurate diagnosis and specific treatment for
the cause, which can be achieved by a properly organised
decision, making pregnancy possible in 85% of cases where
the cause is identified, and pregnancy may still also be possible
in unexplained causes in the remaining 15% of cases [13]. In
this study, 200 infertile women were evaluated by history and
examination.
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Demographic data: Table (1) shows the results of the
demographic data mean in our study sample. The mean age was
29 years, body mass index (BMI) was 27.3 Kg/m2, duration
of infertility was 5.04 years, 63% were from urban and 37%
were from rural areas, 66% were housewives and 34% were
employed.

Basic infertility evaluation: Table (2) shows the type, the causes
of subfertility, and the previous history of surgery or pelvic
inflammatory disease. The type of subfertility in the study group
63% were primary and 37% were secondary, the main causes
of subfertility was female causes with ovulatory dysfunction
mainly due to polycystic ovary syndrome accounting for
56% and hyperprolactinemia was responsible for 7.5%, while
unexplained account for 29%, bilateral tubal closure in 7.5%,
and male factor infertility was present in 69% of couples.
History of previous laparotomy was assessed, and it was absent
in 88% and present in 12% of female patients (appendectomy
2.5%, tubo-ovarian operation 3%, ectopic pregnancy 2%,
myomectomy 2.5% and caesarean section in 2%). The history
of pelvic inflammatory disease (PID) was absent in 95.5%
and present in 4.5%. Impaired tubal patency is responsible for
30-40% of cases of infertility [3] which is usually checked by
HSG, which is non- invasive and cheap, but this test expose
both the patient and the examiner to the radiation hazards, and
patients had more painful episodes after the procedure. It had



Table 1. Demographic data of infertile women who participated in the study.

Parameter Range Mean
Age (years) 22-35 29 years
BMI (kg/m?) 22-31 27.3 kg/m?
Duration of infertility (years) 1-13 5.04 years
Parameter Character n(%)
. Urban 126 (63%)
Residence Rural 74(37%)
Oceunation House wives 134(67%)
P Employed 66(33%)
Table 2. Clinical evaluation of sub-infertile women in the study group.
Parameter Character n(%)
- Primary 126(63%)
Type of subfertility Secondary 74(37%)
Ovulatory dysfunction 112(56%)
S . Hyperprolactinemia 15(7.5%)
Causes of subfertility: Female subfertility Unexplained 58(29%)
Bilateral Tubal closure 15(7.5%)
Causes of subfertility Male subfertility 138(69%)
No 176(88%)
Appendicetomy 5(2.5%)
. . Tubo-Ovarian surgery 6(3%)
History of previous laparotomy Ectopic pregnancy 42%)
Myomectomy 5(2.5%)
Caesarean section 4(2%)
. No PID 191(95.5%)
History of present PID PID 9(4.5%)
Table 3. Number and percentage of patients with tubal patency and closure in SIS and HSG.
Tubal patency SISN SIS % HSG N HSG %
Patent (negative test) 185 92.5% 181 90.5%
Closed both tubes (positive test) 15 7.5% 19 9.5%
Total 200 100% 200 100%

Table 4. Calculation of Agreement rate, discordance rate, positive and negative percent agreement of SIS compared to HSG.

HSG
SIS Positive (closed tubes) Negative (patent tubes) Total p-value
Positive (closed tubes) 15 1 16
Negative (patent tubes) 4 180 184 0.0371
Total 19 181 200

Table 5. Agreement rate, discordance rate, positive percent agreement and negative percent agreement for tubal closure by SIS compared to HSG.

Parameters Values

Agreement rate 78.9%

Discordance rate 99.4%

Positive percent agreement 93.7%

Negative percent agreement 97.2%

Table 6. Detection of uterine pathology by SIS and HSG.

Uterine parameter SIS (N) SIS (%) HSG (N) HSG (%) P-value
Normal uterus 176 88% 190 95% 0.012%*
Polyp 13 6.5% 0 0% 0.00**
Submucosal fibroid 5 2.5% 2 1% 0.253
Congenital uterine abnormalities 3 1.5% 4 2% 0.703
Hydrosalpinx 2 1% 3 1.5% 0.653
Adhesions 1 0.5% 1 0.5% 1.000
Septum 0 0% 0 0%

Total abnormal 24 12% 10 5% 0.012*
Total 200 100% 200 100%
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Table 7. Complications after SIS.

Complications

Significant Abdominal pain at the time of the procedure
Nausea and vomiting

Dizziness

Persistent pain after

Watery bloody discharge

Fever

PID

a sensitivity of 84% and specificity of 75% with low imaging
accuracy, which is possibly due to tubal spasm [14]. In our
study, SIS was used and compared with the results of HSG used
for the same group.

SIS results were compared with patients previous results of the
previous HSG at their previous infertility evaluation within the
last 6 months (Table 3). The SIS results shows that tubal patency
at least patent one tube was diagnosed in 92.5% (n: 185) and
closure of both tubes was diagnosed in 7.5% (n: 15) these result
were then compared with the HSG results, presence of patent one
or both tube was present in 90.5% (n: 181) and bilateral closed
tubes was present in 9.5% (n: 19), that there were four patients
were diagnosed to have bilateral tubal closure by HSG (false
positive) which were proved to be patent on SIS and one patients
was diagnosed by SIS to have patent tubes (false positive)
proved later to be closed. Six patients had a difficult procedure,
required repetition of SIS (twice) and were diagnosed to have
patent tubes. SIS was more accurate in detecting tubal patency
than HSG, either due to the higher efficacy of the techniques or
the lower rate of tubal spasm, making false positive diagnoses
of closed tubes less likely. This higher efficacy and accuracy of
SIS than HSG in the detection of tubal patency was observed by
other studies like that in 2015, with 86.5% shows tubal patency
by SIS and 81.7% by HSG [15].

Table (4) describes the number of positive cases by SIS
compared to HSG, with a p-value of 0.371, tested by the
McNemar test (no significant difference at p-value <0.05).
Calculation of Agreement rate, discordance rate, positive and
negative percent agreement values for SIS.

Table 5 shows that the Agreement rate of the SIS was 78.9%, its
discordance rate was 99.4%, and the SIS has a positive percent
agreement (PPA) of 93.7% and a negative percent agreement
(NPA) of 97.2%.

Results from HSG evaluation of tubal patency in a study by
Panchal and Nagori (2014) were compared to our study. The
study describes a sensitivity of 84% and a specificity of 75%,
with low imaging accuracy and false positive diagnoses were
explained as possibly due to a higher risk of tubal spasm [14].
A study by Rezk and Shawky (2015) showed that SIS was
better than HSG in evaluation of tubal patency with values
for sensitivity (52%), specificity (95%), PPV (79%) and NPV
(84%) compared to (38%, 96%, 79%, 80%) in HSG [15].

Saline Infusion Sonography evaluation for the presence
of uterine pathology was described in Table (6). The table
describes that a normal uterine cavity was observed in 88% and
96.5% of cases evaluated by SIS and HSG, respectively and
the presence of uterine pathology in 12% and 5% of cases in
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n(%)

192 (96%)
10 (5%)

8 (4%)
162 (81%)
136 (68%)
4 (2%)

3 (1.5%)

SIS and HSG, respectively. Uterine polyps were present in 6.5%
and 0%, and submucosal fibroid was present in 2.5% and 1%,
respectively. Congenital uterine malformations were present in
1.5% and 2%, respectively. Hydrosalpinx was diagnosed in 1%
and 1.5%, respectively. Adhesions were present in 0.5% and
0.5% of cases evaluated by SIS and HSG, respectively. In our
study SIS was better than using HSG in diagnosing endometrial
pathology, there was a significant difference in the detection of
uterine cavity abnormalities by SIS and HSG (12% compared
to 5%) this difference is mainly due to higher detection rate for
polyps (6.5%, 0%) by SIS compared to HSG, the previously
done in the same patients and passed without detection because
of the technique used or its limitation, thus SIS has higher
accuracy in diagnosing uterine cavity abnormalities and it
could uncover the undiagnosed possible underlying cause for
infertility. Evaluation of subfertile women with SIS after initial
trans-vaginal ultrasound examination is advised for better
detection of focal uterine cavity abnormality, especially polyps,
before deciding on hysteroscopy for conformation and therapy,
this was also concluded by a study by Bhumija 2022, with better
sensitivity of SIS than TVU (90.3% and 95.77%, respectively)
in detection of endometrial pathology [16].

The table showed a significant difference with p- value < 0.05
in the case of a normal uterus, and the percentage of abnormal
uterus between the results of SIS and HSG. There was a highly
significant difference at p-value <0.01, for the percentage of
cases of polyps diagnosed by SIS compared to HSG. There
were no significant differences in the percentage of diagnosis
of submucosal fibroid, congenital uterine abnormalities,
hydrosalpinx, and adhesions between SIS and HSG. There were
no cases of uterine septum identified in the study (p- value was
tested by the McNemar test).

Complications after Saline Infusion Sonography: The possible
complications encountered after SIS were described in Table
(7). The most experienced symptoms immediately after the
procedure were pain in 96% of cases, nausea and vomiting
occurred in 5%, dizziness felt in 4% and persistent pain during
the subsequent days was described in 81%, watery or bloody
discharge was noticed in 68%, reactionary fever was developed
in 2%, and aggravation of PID was observed in 1.5% of cases.

Ultrasound evaluation is usually the initial step in infertility
evaluation and ultrasound-based evaluation could be used to
evaluate tubal patency and endometrial pathology [17]. In our
study evaluation of tubal patency and intrauterine pathology was
done by SIS performed on initial evaluation of subfertile women
as it is cheap, readily available by the infertility specialist that
could give proper evaluation and being the least invasive in



diagnosing tubal patency in most cases with less false positive
diagnosis of closed tubes as compared with HSG as it had only
a false diagnosis of patent tubes in 2% compared to 13.4% of
cases, in a study by Abbas et al. [18].

SIS was also safe not like HSG when there was arisk of radiation
exposure for vital organs such as the ovaries and bone marrow,
and a dose risk effect had been assessed by many studies like
a study by Hamid HO 2021, as there was a risk of developing
cancer and many harmful hereditary effects, especially the test
was always required to be performed at young age group with
tendency for repeated testing during infertility evaluation [19].

According to a study by Ambildhuke et al. ,2022 who
regarded laparoscopy as the standard method for diagnosis of
subfertility caused by tubal factor, it was important to evaluate
the structure of both fallopian tubes and the condition of both
fimbria, which could localise the site of obstruction and could
visualise any adhesion and endometriosis. But it was invasive,
costly, and general anaesthesia was required with its added
risks [20]. similar benefit during tubal evaluation by SIS could
be obtained to a lesser degree that it was possible to outline
the fimbrial end, and it's motility when the saline surround
the ovary and that tubal part [4], more important a study by
Kiillahgioglu et al., denoted that bilateral tubal closure were not
usually identified by laparoscopy in the majority of their studied
sample (as 82.97% had normal finding) who had no risk factors
for tubal abnormality as history of PID, ectopic pregnancy,
previous pelvic surgery or laparotomy [21], and it was better
to limit laparoscopy for evaluation of patients with underlying
risk factors and relays initially on a less invasive and a least
expensive methods.

Pregnancy rate after SIS: In our study the cumulative pregnancy
rate in first three months after SIS was 43%, this pregnancy rate
was shown by similar study by beatriz ferro et. al, 2023 which
highlight a pregnancy rate of 16% especially during the first
month after SIS [22], and higher percentage of 40.9% [23], or
26.59% have been also reported [24]. This may be attributed to
better diagnostic accuracy by SIS for the possible underlying
causes for female subfertility that were missed by HSG, as many
underlying endometrial polyps were diagnosed by SIS and
then conformed and resected by hysteroscopy in addition there
were less false positive diagnosis of tubal closure, that might
unnecessarily mistaking patient treatment decision. This role
of SIS in proper subfertility diagnosis and treatment decision
combined with improved patient life style, ovulation and semen
parameters and possibly IUI would improve pregnancy results
and would encourage its use in the initial infertility evaluation
instead of HSG, As it had the same positive effect of HSG
on tubal patency possibly by releasing tubal debris or mucus
plugging, breaking filmy adhesions, and even may open tubal
convolutions [23-25]. and could improve endometrial receptivity
through a similar possible endometrial abrasion [24] with better
diagnostic accuracy and with no hazards of radiation.

Limitation.

In dealing with tubal patency testing laparoscopy, the gold
standard test for evaluation of tubal patency, in our study was
only restricted for cases when tubal closure was diagnosed or
for other indication like exclusion of endometriosis and not
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used routinely for all cases as it is invasive, costly test and there
is a risk of general anaesthesia. Also, hysteroscopy may better
diagnose endometrial pathology but in our study, it was only
used after evaluation with SIS or HSG, which were used at the
initial infertility evaluation. Laparoscopy and hysteroscopy may
be used in further studies for proper evaluation between results
of SIS and HSG.

Conclusion.

SIS really was a safe, cost-effective test for evaluation of
subfertile women for both tubal patency and endometrial intra-
cavitary lesion with minimal complications. It was better to be
used at the initial assessment for subfertility instead of HSG,
and before deciding on laparoscopy and/or hysteroscopy, and
the latter two chould be restricted only to selected cases for
confirmation of suspected pathology and/or to provide possible
treatment.
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