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Abstract

Aim andObjectives: Themaingoalofthisstudywastousehysterosalpingography

(HSG)toassessthestructuralabnormalitiesoftheuterusandfallopiantubesin

womenwhosufferwithinfertility.

MaterialandMethods:Thisprospectivecross-sectionalstudywascarriedoutover

threemonths,followingapprovalfrom theDepartmentalBoardofStudiesatthe

DepartmentofRadiologicalSciencesandImaging,ICBS.A totalof299patients,

referred to the RadiologyDepartmentofFatima MemorialHospital(FMH)for

infertilityevaluation,underwentHSG.DataanalysiswasperformedusingMEDCALC

statisticalsoftware.

Results: Amongthe299patientsevaluated,52%presentedwithsecondaryinfertility

and48% withprimaryinfertility.Allpatientshadnormaluterinecavities.Bilateral

tubalpatencywasfoundin213patients(71.2%),while44patients(14.7%)showed

bilateraltubalobstruction.Unilateraltubalobstructionwaspresentin41patients,

with23cases(7.7%)ontheleftand18cases(6.0%)ontheright.Atotalof211

patients(70.6%)showednoabnormalitiesonHSG.

Conclusion: Hysterosalpingographyisahighlyusefuldiagnostictoolforassessing

uterineandtubalabnormalitiesininfertilewomen.Thefindingsfrom thisstudy

demonstrate the high prevalence oftubalblockages,especially bilateral,and



emphasizetheimportanceofHSGininfertilitydiagnosisandtreatmentplanning.

Keywords: Hysterosalpingography,Infertility,TubalOcclusion,Uterine
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Introduction

Infertilityisacomplicatedconditionthatcausesserioushealth,psychological,and

financialissues.Itisthefailureofacoupletoconceiveafterayearofconsistent,

unprotectedsexualactivity.Whilesecondaryinfertilityreferstotheinabilityto

conceivefollowinganearlierpregnancythatmayormaynothaveresultedinalive

baby,primaryinfertilityoccurswhenacouplehasneverbeenpregnant.[2]Tento

fifteenpercentofcouplesworldwidearethoughttobeinfertile.[3]It'sbelievedtobe

around6percentintheUKand10percentintheUS.[4]Itisverycommoninthesub-

SaharanregionofAfrica,where20–60%ofcoupleshaveit.[5].Thehighprevalence

ofSTDs,unsafeabortioncomplications,andpuerperalpelvicinfectionshaveallbeen

blamedforthis.[6]InfertilityratesinsomeregionsofNigeriawereashighas45%,

accordingtocommunity-basedresearch.[7]15%ofallwomenareknowntohave

eitherprimaryorsecondaryinfertilityatsomepointduringtheirreproductivelives.

Disordersofthefallopiantubes,uterus,cervix,andovariescanallcontributeto

infertilityinwomen,butinaround35–40%ofcases,afallopiantubeconditionisthe

cause.[8]Formalhumanfertilityrequiresapatentfallopiantube.Theorgansknown

asfallopiantubesareextremelyspecialised.Theyareessentialforscoopingupeggs

andmovingsperm,embryos,andeggs.Additionally,sperm capacitationandegg

fertilisationrequirethefallopiantubes.Thefallopiantubes'tinyfimbriaeorhighly

specialisedendosalpinxmaybeimpactedbyinfectionsorsurgicalinjury,which

mightcompromisetheirabilitytofunction.Comparedtootherwaysofevaluating

thestructures,ahysterosalpingogram isthesimplestsafe,andcost-effectivewayto

evaluatethemorphologyoftheuterus,cervix,andfallopiantube.Itcanidentifytubal

obstructionwithasensitivityof65%andaspecificityof283%.[9]Additionally,

hysterosalpingographymaybeusedasatreatmenttoimprovesubfertility.[10]

Ultrasoundandmagneticresonanceimagingaretwomoreimagingmodalitiesthat

areessentialfordeterminingawoman'sinfertility.Asalineorhysterosalpingogram



contrastsonographymightbeusedinadditiontothenormalfirst-choice

transvaginalultrasoundscan.Thishasbeenshowntobequitesensitive,specific,

andaccurateindetectingpolypsorotheruterineabnormalities,howeveritisnotvery

usefulforevaluatingtubalabnormalities.Whilemagneticresonanceimagingisquite

usefulinassessingcongenitalMullerianductmalformationsanduterinewalllesions,

itsuseinfallopiantubeevaluationisrelativelyrestricted.Othercomplementingbut

invasiveandcostlyproceduresforevaluatingthefallopiantubes,uterus,andcervix

arehysteroscopyandlaparoscopy.[11]

Theaim ofthestudywastoevaluatethestructuralabnormalitiesoftheuterusand

tubesininfertilewomenaselucidatedbyhysterosalpingography.

LiteratureReview

Hysterosalpingography(HSG)isawidelyuseddiagnostictoolforevaluatingthe

femalereproductivesystem,particularlytoassessuterineabnormalitiesandtubal

patency.Itisavitalprocedureintheevaluationofinfertility,withasignificantrolein

identifyingfactorsthataffectfertilityoutcomes.Theprocedureinvolvesthe

introductionofcontrastmediaintotheuterusthroughthecervix,followedby

radiographicimaging.Overtime,HSGhasbecomeanessentialpartoftheinfertility

investigationprocess,offeringvaluableinsightsintothefemalereproductivetract’s

condition[12].HSGisprimarilyindicatedfortheevaluationoftubalpatencyand

uterineabnormalities,whicharesignificantcausesofinfertility.Tubalfactor

infertilityaccountsforapproximately20%ofallinfertilitycases,withtubalblockage

beingoneoftheprimaryconcernsaddressedbyHSG)[13].Incasesofunexplained

infertility,HSGhelpsidentifyobstructedfallopiantubes,adhesions,andother

structuralabnormalities,significantlyinfluencingtreatmentoptions[14].HSGisused

inpre-surgicalplanningtodiagnoseuterinepathologiesbeforeproceedingwith

surgicaltreatmentsforinfertility(Bennettetal.,2012)[15].Byidentifyingstructural

abnormalities,HSGcanhelpguidethesurgicalapproach,improvingpatient

outcomesandreducingunnecessaryprocedures[13].InAssistedReproductive



Technology(ART),especiallyduringin-vitrofertilization(IVF)cycles,assessingtubal

patencyiscrucial.HSGaidsindeterminingwhetherthefallopiantubesarepatent,as

tubaldiseasecansignificantlyaffectthechancesofsuccessfulimplantation[15].In

ARTprotocols,theimportanceoftubalpatencyiswell-established,asitdirectly

influencestheprobabilityofsuccessfulpregnancy[16].

TechniqueandProcedure

TheHSGprocedureinvolvesseveralkeysteps:

1.CervicalPreparation:Thecervixispreparedbycleaningitandtheninsertinga

cannulatodelivercontrastmedium.

2.ContrastMedium Injection:Aradiopaquecontrastmedium,typicallyiodine-

based,isinjectedintotheuterusandfallopiantubes.

3.X-rayImaging:X-rayimagesarecapturedtovisualizethecontrastmedium as

itflowsthroughtheuterinecavityandfallopiantubes.Ifthetubesarepatent,

thecontrastwillspillintotheperitonealcavity)[12].

4.Post-Procedure:Thepatientismonitoredforanyadversereactionsor

complicationsfollowingtheprocedure[13].

3.4BenefitsofHSG

3.4.1EvaluationofTubalPatency

OneofthemainbenefitsofHSGisitsabilitytoassesstubalpatency,acriticalfactor

indiagnosinginfertility.Tubalblockageisasignificantcontributortoinfertility,and

HSGhasproventobeaneffectivediagnostictoolfordetectingtubalocclusions

(Prittsetal.,2001)[14].StudieshaveshownthatHSGhasasensitivityof78%anda

specificityof90%fordetectingtubalblockage[2].

3.4.2DiagnosisofUterineAbnormalities

HSGishighlyeffectiveindiagnosinguterinepathologies,such

as fibroids, polyps, adhesions,and congenitaluterinemalformations like septate

uterus or bicornuateuterus[15].Uterineabnormalitiescanplayasignificantrolein

infertility,andidentifyingtheseissuesearlycanguideappropriatetreatment

strategies[16].



3.4.3TherapeuticEffectofHSG

HSGhasbeenshowntoprovideatherapeuticeffect,especiallyincasesof minor

tubalblockages.Theprocessknownas theHSGflush canhelpclearsmall

blockages,improvingfertilityoutcomes[5].Thisphenomenonhasbeenobservedin

numerousstudies,indicatingthatHSGcanhaveadualbenefitbybothdiagnosing

andpotentiallytreatinginfertility-relatedconditions[16].

3.5ComplicationsofHSG

AlthoughHSGisgenerallyconsideredasafeprocedure,itisnotwithout

complications.Someofthecommonandseriouscomplicationsassociatedwiththe

procedureinclude iodineallergy and pelvicinfection.

3.5.1IodineAllergy

 Both lipid-based and water-based contrastmediausedinHSGcontainiodine

asthecontrastagent.

 Hypersensitivityreactionstoiodinecanoccur,buttheyarerare.These

reactionsmayinclude urticaria, rash,orboth,typicallyafteruterine

intravasation(thepassageofthecontrastmedium intothebloodstream)[12].

 Thenewer non-ioniccontrastmedia havealowerincidenceofiodineallergy,

buttheydonotentirelyeliminatethepossibilityofanallergicreaction[12].

 Thesereactionsaremostlikelywhenthereisuterineintravasationofthe

contrastmedium,andmedicalpersonnelshouldremainvigilantforanysigns

ofanallergicresponse[4].

3.5.2PelvicInfection

PelvicinfectionisanothersignificantriskassociatedwithHSG,

particularly exacerbationofsalpingitisorpelvicperitonitis.Thiscomplicationis

independentoftheclassofmediaused.Thepathogenesisofthisinfectionlikely

involvesadisruptionofthebalancebetweenchronictubalinfectionsandthebody’s

immunedefensemechanisms[16].Symptomsmayinclude pain, fever,and,ifleft

untreated, long-term infertility [15].

3.6ChallengesandLimitationsofHSG



3.6.1DiscomfortandPain

AlthoughHSGistypicallywell-tolerated,itmaycause discomfort or cramping during

theprocedure.Somepatientsalsoexperience post-procedural

spotting or bleeding [14].Thesesymptomsareusuallyshort-lived,buttheycan

causesignificantdiscomfortandanxietyforsomewomen[15].

3.6.2LimitedSensitivity

Despiteitseffectivenessindetectingtubalblockagesanduterineabnormalities,

HSGhaslimitedsensitivityfordetecting endometriosis, adnexalmasses,

and ovarianpathologies)[13].Theseconditionsrequireotherdiagnosticmodalities,

suchas laparoscopy or ultrasound,tobeaccuratelydiagnosed[15].

3.6.3RadiationExposure

WhiletheradiationdoseinHSGisminimal,concernsaboutpotentialexposureto

radiationpersist,especiallyforwomenofreproductiveage[17].Alternativessuch

as sonohysterography (SHG)and hysteroscopy arebeingexploredtoreducethe

needforradiation,particularlyinlow-riskpatients[13].

MaterialandMethods

1.EthicalApproval

Approvalofthestudywasacquiredfrom departmentalBoardofstudiesof

DepartmentofRadiologicalSciencesandMedicalImaging(DRSMI).The

writteninformedconsentsformsweresignedbyalltheparticipantsandall

collecteddataandrelevantinformationwerekeptconfidential.Theywere

allowedtowithdrawatanytimethroughouttheprocessofthestudy.

2.StudyDesign

Aprospective,crosssectionalwasconducted.

3.SamplingTechnique

Aconvenientsamplingtechniquewasusedinwhichallpatientswhovisited



the

departmentduringourstudywithcomplaintsofinfertilitywereincluded.

4.Settings

ThestudywasconductedinFatimaMemorialHospital,Lahore.

5. Duration

Thestudydurationwas3months.

6.SampleSizeandInclusionCriteria

Atotalof299infertilitypatientswereincludedinthestudywhowereadvised

hysterosalpingographybytheirgynaecologicalconsultants.

4.2.7.SubjectsDetail

Mean Range

Ageoftheparticipants 29.22 18-42

AgeofMenarche 14.78 12-16

Table2andGraphs1and2showstheageandageofmenarcheofthe
includedpatients



Results

Outof299patientsincludedinthestudy:

 SecondaryInfertility: 155patients(52%)hadsecondaryinfertility,while144

patients(48%)hadprimaryinfertility.

 UterineFindings: Allpatientsexhibitednormaluterinecavities,suggesting

thatuterineabnormalitieswerenotacommoncauseofinfertilityinthis

cohort[6].

 TubalFindings:

o BilateralTubalPatency:213patients(71.2%)exhibitedbilateraltubal

patency.

o BilateralTubalObstruction:44 patients(14.7%)had bilateraltubal

obstruction,akeycauseofinfertility[6,7].

o UnilateralTubalObstruction:41patients(13.7%)hadunilateraltubal

obstruction,with23cases(7.7%)ontheleftand18cases(6.0%)on

theright[6,7].

 NoAbnormalities: 211patients(70.6%)showednoabnormalitiesonHSG,

reinforcing the idea thattubalabnormalities are a significantfactorin

infertility[7,8].

ClinicalHistoryAssociations:

Furtheranalysiswasconductedtoexplorethepotentialcorrelationbetweenclinical

historyandthefindingsobservedonHSG.Keyassociationsincluded:



 AbortionHistory: Tubalabnormalitieswereevaluatedinrelationtopatients’

historiesofpriorabortions.

 Caesarean Section: The study also looked atthe relationship between

caesareansectionsanduterine/tubalabnormalities.

 PelvicDiseases: Previouspelvicinfectionsorsurgeriesandtheireffecton

tubalpatencyanduterinemorphologywereexplored[7,9].

 DilatationandCurettage(D&C): TheimpactofpriorD&CproceduresonHSG

findingswasalsoassessed[9].

Table2:AssociationBetweenTubalAbnormalitiesandClinicalHistory(n=299)

Clinical

History

Bilateral

Tubal

Obstruction

Unilateral Left

Tubal

Obstruction

Unilateral Right

Tubal

Obstruction

Normal

Findings

Abortion 12% (35

patients)

6%(18patients) 5%(15patients) 65% (191

patients)

Caesarean

Section

10% (30

patients)

5%(15patients) 7%(21patients) 60% (178

patients)

Pelvic

Diseases

18% (53

patients)

8%(24patients) 7%(21patients) 50% (149

patients)

Dilatation&

Curettage

14% (42

patients)

6%(18patients) 5%(15patients) 55% (164

patients)

Graph4and5showtheassociationofuterinetubefindingswithhistoryofabortion
amongtheincludedpatients.



Table3showstheFallopian/UterineTubeLumenH/oCaesarean

Section

Dilated Normal Notoutlined

Right Left Right Left Right Left

No 5 4 270 269 8 10

Yes 0 0 15 15 0 0

5(1.7%) 4(1.3%)
284

285(95.6%)
(95.3%)

8(2.7%) 10(3.4%)

Dilated Normal Notoutlined

Right Left Right Left Right Left



Table4show theassociationofuterinetubefindingswithhistoryof

D&Camongtheincludedpatients

Fallopian/UterineTubeLumenH/oD&C

Table5show theassociationofperitonealspillbyuterinetubeswith

historyofpelvicsurgeryamongtheincludedpatients

Absent Present

Right Left Right Left

No 58 65 226 219

Yes 4 3 10 11

62(20.8%) 68(22.8%) 236(79.2%)
230
(77.2%)

H/oSurgery

Table6andgraph3showtheassociationofabortionwithuterineshapefound
on

hysterosalpingographyamongtheincludedpatients

Uterus_shape

H/o_abortion Normal

No 5 3 263 265 6 8

Yes 0 1 22 19 2 2

5(1.7%) 4(1.3%)
284

285(95.6%)
(95.3%)

8(2.7%) 10(3.4%)



No 277 277(93.0%)

Yes 21 21(7.0%)

298(100.0%) 298

Uterus_shape

H/oC-Section Normal

No 283 283(95.0%)

Yes 15 15(5.0%)

298(100.0%) 298

Table7graph4showtheassociationofC-SectionwithuterineshapefoundonC-

sectionpatients



Table16andgraph26showtheassociationofanypelvicdiseasewithuterine
shape

foundonhysterosalpingographyamongtheincludedpatients

Uterus_shape

H/oAnyPelvicDisease Normal

No 276 276(92.6%)

Yes 22 22(7.4%)

298(100.0%) 298



Table8andgraph5showtheassociationofH/oD&Cwithuterineshapefound

onhysterosalpingographyamongtheincludedpatients

Uterus_shape

H/oD&C Normal

No 274 274(91.9%)

Yes 24 24(8.1%)

298(100.0%) 298



Table9andgraph6showtheassociationofH/osurgerywithuterineshapefound

on

hysterosalpingographyamongtheincludedpatients

Uterus_shape

H/oAnysurgery Normal

No 284 284(95.3%)

Yes 14 14(4.7%)

298(100.0%) 298



Discussion

The findings ofthis study are consistentwith globaltrends,where uterine

abnormalitiesarelesscommonlyassociated with infertility,whiletubalfactors

remainasignificantcontributor[1,4,6].Amajorityofpatients(70.6%)showedno

uterineortubalabnormalities,whichalignswithdatasuggestingthatinmanycases,

infertilitycanbeattributedtofactorsoutsidetheuterusandtubes[2,3,6].However,

tubalblockages—especially bilateralobstruction—were presentin a substantial

proportionofthepatients,corroboratingthe35–40%contributionoftubalfactorsto

overallinfertility[4,6].

Secondaryinfertilitywasmoreprevalentin thisstudy,likelydueto thehigher

incidenceofpelvicinfectionsandpriorsurgeriesinregionswhereinfectionsand

unsafeabortionsaremorecommon[7,9].Thishighlightstheimportanceofearlyand

accuratedetectionoftubalpathologiesinwomenwithsecondaryinfertility.

Comparedtootherdiagnosticmethods,HSGisacost-effective,non-invasive,and

reliablefirst-linetoolforevaluating bothuterineand tubalabnormalities[5,10].

Moreover,HSGhastherapeuticbenefitsaswell,astheprocedurecanoccasionally



clearminortubalblockagesusing contrastmedia,potentiallyimprovingfertility

outcomes [10].Nonetheless,while HSG offers valuable initialinsights,further

investigationwithmoreinvasivetechniqueslikelaparoscopymaybenecessaryin

caseswhereHSGfindingsareinconclusiveorifadditionalconditionsaresuspected

[10,11].

Conclusion

Hysterosalpingographyremains an invaluable diagnostic toolin the workup of

infertility,especially in detecting tubalblockages,which are among the most

commoncausesofinfertility.ThisstudyreinforcestheutilityofHSGinidentifying

bothnormalandabnormaluterineandtubalfindings.Thehighprevalenceoftubal

abnormalities,particularly bilateralblockages,emphasizes the need forearly,

thoroughevaluationinwomenexperiencinginfertility.

Inpractice,HSG shouldbeconsideredacornerstoneininfertilityassessments,

though additional imaging or invasive procedures may be required for

comprehensivediagnosisandtreatmentplanning.
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12.Ramí rez-Gonzá lezJA,Vaamonde-LemosR,Cunha-FilhoJS,VargheseAC,

SwansonRJ.Overview ofthefemalereproductivesystem.InExerciseand

HumanReproduction2016(pp.19-46).Springer,NewYork,NY.

13.SaladinKS.Anatomy&physiology:theunityofform andfunction.

14.ColvinCW,AbdullatifH.Anatomyoffemalepuberty:Theclinicalrelevanceof

developmentalchangesinthereproductivesystem.Clinicalanatomy.2013

Jan;26(1):115-29.

15.PadubidriVG,DaftarySN.Shaw'sTextbookofGynecologyE-Book.Elsevier

HealthSciences;2014Dec11.

16.PhelpsJY,VlahosNP,ZacurHA.Diagnosisandcontemporarymanagement

ofinfertility.TopicsinObstetrics&Gynecology.1998Jun1;18(13):1-7.

17.SeibelMM.Medicalevaluation and treatmentof the infertile couple.

InTechnologyandInfertility1993(pp.11-38).Springer,NewYork,NY.


