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®éTog, oto IAX(Q), kKAeivoupe 25 xpovia zwng, apociwong, povTidag Kat eEeldikeuonc.
Kat Ba ouvexicoupe. 'la va yloptazoupe KABe xpovo 6,TL Mo MoAUTLHO.
Tnv uyeia oag, nou yla epag eivat To A kat 1o ().
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KAINIKH ANOTEAEZMATIKOTHTA EVA INTIMA BIOLACT

BIOLACT  oumbn o s oo on

Npoopatn pehétn mov mpaypatomonifnke amd ) Mmevtikg & Tuvaikohoyikry khwvik tov Apetaiziov Noookopsiov km
dnpooieomke oo Beneficial Microbes e titho “Alleviation of vulvovaginitis symptoms: can probiotics lead the treatment plan?”,
anédeiée omi n evbokohmkr yopriynon twv yahaktikwv aktnpiwv Bacillus coagulans mov mpoogpépel 1o Eva Intima Biolact
npw 0 xopiynon avripkpoflakic aywyic, peidvel onpavtikd ta técospa Paoikd cupmrapara nou epgavifouy o yuvaike jie
aidotokoAninida dmuwe o kvnopog, 1o aioBnya kadaou, 0 epeBiopdc ko o1 kokmkéq umepexkpioel e Tautdypova onpavtiki Betiwan kat oty
Tipr) kohmiko pH péoa o€ 4 poig npépe.

Inpavrikd to 0@ehog mou mpokUmTEL yia TV acBevi), yia to didoTnpa mov pecohaPei perali Tng mpwing cuvavinong péxpt
Kot v ohokAnpwon Twy Siadikacwav Sayvwotikod ehéyyou, Baon Tov omoiov Ba yopnynOBzi n karaAknAn avripikpoprakn
aywyn.

Mo ouykekpipéva n khvikr pekétn mepthappaver 70
yuvaikeg avanapaywyikic nAIKiag pe oupntopata KoAmKng
evoyhnon¢ Ta omoia Kataypdgovial Katd TNV TpWTN
emioken o€ eIk epwTNpATOAGYID.

Napd\nha mpaypatomoisitar pétpnon kohmkot pH kot
MopBdvovral Geiypata péow KoAMIKGYV OTUREWV Yo
kpookomkd ENeyyo kol kakMépyewn. Na g emopeveg 4
nuépec o1 aoBeveic hapBavouy kohmikéc nhoeiC kat koAmikd
undBeta pe B. coagulans (Eva Biolact), pe v karakhnhn
avtipikpofiiari aywyr) (Baciopévn ota anotehéopara Tow
Slayvwotikod ehéyyou) va mpootifieral perd v Téraptn
Nképa g aywyrc.

01 aoBeveic enavépyovtal oty KAVIKR petd and 16 npépec
yio va oupmnpwoowy ek viou 0 epwtnpatoddyo. H
aflohoynon Twy Glapopwy TS EvIaoNS TWY KNVIKLV
onueiwv ™ kohmindag kabug wa ¢ pétpnong Tou
kohmkoo pH petal Twv ouvavTroswy emaveh£yyou EyIve e
paon t Wilcoxon signed-ranked test.
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Ta anotehéopara mou kataypagnkav elvai ta €A

Mera ané 4 npépec anokhetomiki; yoprynonc Eva Biolact douche & Eva Biolact ovules™ (etaty g mpreng kai Setepng emiokeync):

+To 91% Twv acBevioy napousiace oNpavTIK Peiwon TG eppavions aiobijiatog Kavoou (P<0.001)
+To 85% 1wv aoBevav napouoiacs enpavTiki peiwon e eppdviong kvnopod (P<0.001)

+ To 76% Twv aoBeviv napovsiaoe onpaviki peiwon g eppdviong epebiopov (P<0.001)

- To 75% Twv aoBeviov napovaiaoe anpavrud peiwon Tou kokmikod pH (P<0.001)

«To 71% twv aoBeviv napousiace onpavric peiwon e eppavions kokmkou exxpipartog (P<0.001)

* ket spapyoyi g mhdan Eva Biolact douche & and 20-30' Aed kokm papyop evic Eva Biolact ovules.

Me ) yopriynon tou karakAnkou avryukpoBiakod mapayova i epappoyr Tou Eva Biolact ovule ouveyiotnxe yia 10 axopa nuépeg pe Ta napanave
khivikd onpeia va fektuavovtar emnhéov Baon e abiohdynong nou npaypatorouBnks otny Tpitn kot Tekeutain emiokedn e aoBevel oty khviki
(oynparoypdpnpa).

Qovdoo, 1) khivikr Petiwon Twv oupmwpdTwy givar onuavTikgTepn kard To SidoTnpa aywyic povo pe mpofoTika ouykprkG e To idopa
{oprynong tou cuvbuaoyod avnipkpofiakng oywync/mpoplomxod.
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Faimaris ef o, Benefickel Microbes, 2075: 10(8)-867-877, Alleviation of vivovagintls symploms: can probiitics lead the tréatment plan?
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JKporeptov ) peyahitepwy Siatapay@w e v npdkhnar) anhiv kohnibuwv & enuhoki oTY £yKuHOOUV) Kal TPOwpN yewnan.
HuioBémon g xopriynong yahaktikwv Baktnpiwv Tig mpees pépeg g aywyri mpoogépet:

® Aji£on avaxo0QIon 1wV OUPITWRATIOV Ji€ PUOIKS Tpono - Ayteon kavomoinon twv aoBeviy
» AnoBoo ypovikos nepiBupiou yia opfii doknon Siayveomikod ehéyyou kat yopiiynan KataMhhnc Bepancurikric aywyc
WWEWW MEPLOXIC Kat EVITKUOT) TV GUUVTIKGY |)Yaviopy

o Bepanutiki enimuyia

€va + Ta povabikis okeudopaTa iE mpoPLoTIKG GTENEXY 0T Hopi] Tou ambpov.
! + Apion eppitevon {wvtavwv oteheywy o vipnhoic mhnBuopolc péxp v TekeuTaia Soon.
(V) + Me Ty upnhérepn atometia & To apnhoTepo KAoTOC NYiEPATIAC aywYC.

InterMed 5.A. Pharmaceutical Laboratories
Kahuegrakn 27, 145 64 Knpiowd, Tnh.: 210 62 53 905, e-mail: intermed@intermed.com.gr, www.intermed.com.gr

www.eva-intima.com



FYSIOFOL

Iron proteinsuccinylate + Calcium folinate pentahydrate

AMOTEAEXMATIKOL
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* 1 éws 2 giakidia v npépa
* Kovis & O10AUTnS yia nooipo HidAupa ae Piakidio
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Apewc 103 & Ay. Tpiaboc 36, 175 62 Nak. dainpo, 2109373 330, 210 9373 339, @ Info@italfarmaco.gr Toprinpovovrog Ty «KITPINH KAPTA»
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Tonikdg Avrinpéownog Kunpou: X.A. MAMAEAAHNAL & ZIA ATA, TnAépwvo: +357 22741741
210 évtuno neptAauBdverat n MXI1 tou npoidvros.
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Iofolen

oTnNV gyKupoouvn

To Iofolen® gival éva
noAuBitapivouxo cupnAnpwpa
31aTPOPNAG YIa TNV gyKupoouvn,
nou nepigxel akpIBwg ta Bpentikd
ouoTatiKd nou xpeialovtal

N PUNTEPA Kal To Jwpo NG,

OTIG OWOTEG avaloyieg.

Iofolen
Twin
otnv NoAudupn KUNon

To Iofolen Twin® anoteAei 1o
Hovadiko e€eidikeupévo cupunAnpwua
d1aTpoPNg yia TNV KAAUYN Twv
au€nuévaov BIaTPOPIKWIV aVAYK®V

Katd tn d1dpKela NoAUdUPwWY
s KUARGEWV.
Iofo I e n® .................................
Preconception
’
np1v tn cUAANYN
To Iofolen® Preconception eivai to povadikd e€eidikeupévo
oupnAnpwpa dIaTPoPNG yid TNV gvioxuon g dIaTPOPIKNAG
KATAOTAONG TWV YUVAIKWYV rMou eniBupolv eykupoouvn.
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TA ZYMMNAHPQMATA AIATPOOHZ AEN MPEMEINA XPHXZIMOTIOIOYNTAI QX YMOKATAZTATA MIAZ IXOPPOMHMENHX AIAITAZ

Ap1Bpog N'vwotonoinong EO®: IOFOLEN: 48265/13-07-2007, IOFOLEN TWIN: 69802/30-05-2019, IOFOLEN PRECONCEPTION: 54454/17-05-2018.

0O apiBuog yvwaotonoinong atov EO® dev enéxel B€on adeiag kukAopopiag anod tov EOD.

www.iofolen.gr
/1 Helos
Pharmaceuticals

Apecg 103 & Ay. Tpiddog 36, 175 62 Mak. ®dAnpo, @ 210 9373 330, @ 210 9373 339, @ Info@italfarmaco.gr



NEPIAHWH TQN XAPAKTHPIZTIKQN TOY MPOIONTOZ. 1. ONOMAZIA TOY ®APMAKEYTIKOY MPOIONTOS: FYSIOFOL 800 (40 Fe3*) mg + 0,185 mg/DOSE
KOVIG Kat SIOAUTNG Yia OO0 SldAupa. 2. MOIOTIKH KAI MOXOTIKH ZYNOEEZH. Zidnpog npwteivonAektpikdg (Iron proteinsuccinylate) + AGBETTIO PUANVIKS TTEVTAUSPIKS
(Calcium folinate pentahydrate): AldAupa (1o PLaABI0): 0idnPog TPwWTEiVONAEKTPIKGG 800 mg (looduvapel ue 40 mg Fe3+). Kévig (010 anoBnkeuTiko Mwua): aoBEoTio
PUANVIKS TtevTaldpikd 0,235 mg (avtioTolxel oe 0,185 mg pUAAVIKOU 0EE0G). 'ExSoXa: e YVWOTEG Spdaelq: mapaidpo&uBevioikou vatpiou HeBUAEOTEPAG, TIapaldpo-
EuBevloikou varpiou TIPOMUAETTEPAG, 0OPRITOAN. IMa Tov AP KAatdAoyo Twv ekdoxwv, BA. mapdypagpo 6.1. 3. PAPMAKOTEXNIKH MOP®H. Kévig kat SlaAUTng yia
néoto diéAupa. 4. KAINIKEZ MAHPO®OPIEZ. 4.1 OgpaneuTikég evaei&elg. MpoAnyn g avaiag g kinong. 4.2 AoooAoyia kal Tpémog Xopriynong. ‘Eva éwg duo
PLOABLIa NuePNOiwg xopnyoupeva Kkatd mpoTiunon mptv and Ta yeuuara. 4.3 Avrevaei&elg. ® Yriepeuaiobnoia oTiq dpacTikéq ouoieg 1y oe KAMolo arnd Ta €kdoxa mou
avapépovral oy rnapdypapo 6.1. © MeyahoBhaoTikr avaylia mou opeietal oe ENeWPn Brrapivng B12 i peyahoBAaoTIkr avaiia adleukpiviomg attiohoyiag. @ Ayioot-
SrPWON, AOXPWHUATWAT). ® AMTAQOTIKY), AUUOAUTIKY) KAl O18NPOaXPNOTIKY) avalia. ® Avaieg and xpdévia vooruara rj SYiun Sepuatikr moppupia. ® Xpdvia naykpearimda.
® Kippwon Tou Nrartog. ® FaoTpodwdekadakTUNKS ENKOG ev eVEPYEIQ, YaoTpoppayia, pAEYHOVKIELG TABNOELG TOU EVIEPOU (EAKWOSNG KOATISA, véoog Tou Crohn) mou
eival oe €Eapon. 4.4 EISIKEG TTPOEISOTIOINOEIG Kal TIPOPUAGEEIG kaTd Tn Xprion. Eival moAU onuavtiké nptv t Bepareia pe orolodrjnote okelaopa odrpou va kabo-
piCetar To aitio ™G odnporevikig avauiag kat va arokAeiovral coBapd urokeijeva aftia (.. YaoTplkéq SlaBpwoels, kapkivog raxgog eviépou). H xopriynon owdripou
arnd To oTépaA UNopEl va erdevwoeL TN SlApPoLa 0 AoBEVE(G e PASYOVMSN VOOT)UATA TOU EVIEPOU (EAKW3NG KOATISa, véoog Tou Crohn), auvdpopo Suoanoppdpnong.
Mpoooxr) akdun xpeldletal oe aoBeve(q e OTEVWON TOU eVTEPOU Kal ekkoAtwpata. To FYSIOFOL mnepiéxel mapaldpoguBevioikou varpiou peBUAECTEPA Kal tapal-
SpokuBevloikou vatpiou pornuAeoTtépa (parabens). Mrnopel va mpokaAéoouv aMepYIkEG avTidpdoelq (mBavov pe KaBuaTEpnom) Kat o EEAPETIKN TiepTwan, Bpoy-
xéomaopo. To FYSIOFOL niepiéxel 0opRItdAn. Ot aoBeveiq pe omdvia kAnpovopikd npopAripata ducavegiag otn ¢pouktdln Sev TPEmeL va dpouv autd To pAPHAKO.
To FYSIOFOL nepiéxel mpwteiveq YAAAKTOG KAl TPETEL VA XPNOloToleiTal e Tipoooxr] and droua e duoavegia oTig mpwTeiveq YAAAKTOG, kaBwGg UMopel va TIPOKAAETEL
aMepyIkéG avTidpdoelg. To FYSIOFOL Sev mepléxel ooukpdln Kat eivat KatdAnAo yia acBeveiq pe Slaprtn. H Bepareia pe 01dnpouxa okeudopata YEVIKWOG UMopel va
XPwHaTtioel Ta kérpava pavpa. Zuviotdrat n SLaKoTT TNG XoPriynong Tou ¢apudkou Oe MEPITTwon UPAVIoNG GoRapwY oUMITTwdTwy duoaveEiag. 4.5 ANMnAemdpdaoeiq
HE GAa pappaKeUTIKG TTpoidvTa Kal GAAeG HopPEG alnAenidpaong. Na pn ouyxopnyettat pe SiuepkarnpoAn. H anoppdenon Tou and Tou oTtépaTog oidrjpou HELdvVETaL
and Ta dhara Tou payvnaiou kat aoBeotiou, Ta avtidgiva (va xopnyettat pe dlapopd TOUAAXIOTOV 2 wpwV), TA TIAYKPEATIKA EVZUHA KAl T XOAEOTUpapivn kat augdvetat
and ouyxopriynom ackopBikoU 0EE0g. AVTIOTPOPWG, O ard TOU OTOPATOG OIBNPOG LEWVEL TNV ANIOPPOPNOT TWV KIVOAOVWY, SIPWOPOVIKWY, KUTTAPOTOEIKWY, TNG EVTA-
Kanoévng, MeVIKINapivng, ploedpovdrng, AeBoBupo&ivng (va xopnyettat pe Slapopd TOUAAXIOTOV 2 wpwv) kat TiBavwg tTng AeBovtdéna. H anoppdpnon Tou and Tou oto-
HATOG OPOU HEWWVETAL aMnd TIG TETPAKUKAVEG (va Xoprnyouvtal e 3lapopd TOUNAXIOTOV 2 wpwv) Kat Tov PeuSapyupo kat avtioTpdepwg. O and Tou oTéuartog oidnpog
avraywviletal v unotaoikr] dpdom mg HeBUAVTOMA, eV 1 GUYXOPNYNoT] Tou pe MZAD uropel va evieivel Tov epeBlopd Tou yaotpevtepikoU BAevvoydvou. H alho-
TIoUPVOAN augdvel TNV evandéBeot| Tou 0To AMAp o€ KPPWTIKOUG aoBeveiq. H XAwpappevikoAn propel va erBpadivel v avtandkplon otn owdnpobeparneia. Ouoieq
TI0U SNKLoUPYOUV GUUMAOKA HE OiBNeo (Onwg pwopopikd, 0EEa Tou TIEPIEXOVTAL € SNUNTPLAKA OAKNG AAeONG Kal 0EAAKA) TTOU TIEPIEXOVTAL OTA PAYWOla Aaxavikd
Kal eivat ouoTatikd Tou YAAAKTOG, TOU Kapg Kal Tou ToayloU, avacTENOUV TNV anoppdgnan Tou odrjpou. Ot avTIVEOTIAQOUATIKO! TAPAYOVTEG, AVTAYWVIOTEG TOU
PUNIKOU 0EE0q (pBoplooupakiin, HeBOTPEEAT, K.A.TL.) KAL TA QVTIETIANTTTKA, 13{wg N pavuToivn, Mnopel va TipokaAéaouy €vaela PUANIKOU 0EE0G 1} va TIapeprtodicouv
TO METABOAMONS TOU. TO PUANKG KAl TO PUANIVIKG OEU UMOPEl va EAATTWOOUV T SPAom TwV avTaywVvIoTWV TOU PUANKOU 0EE0G, KaBWG Kal T aTABun TG Gpavutoivng
oTo aipa. MNa avéhoya gavépeva avtaywviopou Tou GUANKOU o&€og To FYSIOFOL Sev pérel va Xopnyettal he OUYKEKPIEVA avTIBAaKTPLaKd ¢pAapuaka, Onweg OouA-
povapideq, SlapvoBevIUAOTIUPYISIVI KAt TPEBOTIPIN, N AMOTEAEOUATIKGTNTA TwV Omoiwv Uropel va eAattwbel. 4.6 MovipdTnTa, kinon kai yahouyia. H xoprjynon
Tou evdelkvutal Katd Ty Kunon. 4.7 Em3pdaceiq otnv IkavéTnTa odynong Kai Xeipiopou unxavawv. To FYSIOFOL Sev €xel kapia emidpaon oty ikavétnta odrynong
KAl XELPLOPOU Unxavav. 4.8 Avemeuunteg evépyeleg. To FYSIOFOL eivat oAU kaAd avektd. Evdéxetal Spwg, 1dlaitepa oe oAU UPnAEg 36oelg, va eppavioTolv dia-
TAPAXEG TOU YaoTpevTePLKoU (Sldppola, vauTia, SUoKOINGTNTA, EMyaoTPIkO AAYOG), OL OTo(EG UMOXWPOUV pe TV eAdTTwon TG déong 1y Ke T Slakorm) Tng Bepareiag.
MoAU omtdvia propei va oupBolv AAAePYIKES avTIdPAaelg. Avapopd riBavoloyoUpevwv averBuunTtwy evepyelwv. H avapopd ribavoroyoUpevwv averibuunTtwy evep-
YEWV PETA and Tn Xoprynom adetag KUKAOPOPIag ToU GpapHakeuTikoU Tipoidvtog eival onuavtikr. ETutpénel T ouvexr mapakoAoUdnon g ox€ong 0pEAOUG-KIVIUVoU
TOU PAPUAKEUTIKOU TIPOIOVTOG. ZnTeftal arnd Toug ENAayYEAUATIEG TOU TOUEX TG UYELOVOUIKIG TIEPIBAAYNG Va avapEPOUV OmoleadrnoTe TBavOAOYOUEVEG QVETIIOUUNTES
evépyeleq: ENada: EBvikég Opyaviopog dapudkwv. Meooyeiwv 284. GR-15562 XoAapydg, ABriva. TnA: + 30 21 32040380/337, da&; + 30 21 06549585. lotdtonog:
http://www.eof.gr. Kimpog: dappakeutikég Yrnpeoieq. Yrioupyeio Yyeiag. CY-1475 Aeukwoia. ®a;: + 357 22608649. lotdtomnog: www.moh.gov.cy/phs. 4.9 Yriepdooo-
Aoyia. Katrd ) 3idpkela Twv mpwtwy 6-8 wpwv arnd tn Ayn urepBoAikriq 3éong aAdtwv aidripou, 0 aoBevr|g UMopel va Mapouatdoel emyaoTtplkd dAyog, vauTia, EUETo,
Sldppola Kal AATEPEDN, Ta ornoia ouvodeUovtal ouxvd and unvnAia, wxpdTa, KUAvwOT), KatarmAngia péxpt kat kopa. H avtiletdmon npénet va apxioel 600 to
Suvatdv o YPriyopa Kal GUVIOTATAL 1 XOPHYNom evog EUETIKOU, ETA T XOPTyNnon Tou oroiou ribavé va xpelaoBel TAUoT OToudxou, KaBwG Kat KATAAANAN UOTTNPIKTIKY|
Bepaneia. 5 PAPMAKOAOTIKEZ IAIOTHTEZ. 5.1 dappakoduvapikég 1816TnTeG. PappakoBeparneuTikn katnyopia: Zidnpog oe ouvduaoud pe AAA GAPHAKA, KWAIKOG
ATC: BO3AE10. To FYSIOFOL givat évag ouvduaoudg odnporpwTeivikod cupnAdKou kat puAvikoUu aoBeotiou. O aidnpog eival ouvdeSeUEVOQ LE TIG NAEKTPUALWUEVES
TIPWTEIVEG TOU YANIKTOG, KATA TOGTIO (OTE VO OXNUATIZEL Eva OISNPOMPWTEIVIKS GULITAOKO, TO 0rtoio MepIEXe! 5% = 0,2 Fe3 . “Eva aré Ta mo evilagépova QUOKOXNIKA
XAPAKMPLOTIKA AUTAG TG TTOAU SIOAUTHG OTO vePOd opyavikng Evwong eivat 6Tt evw kabi{dvel oe pH < 4, enavadlalleTal oe peyalutepo pH. Emiong n évwon autr) dev
Slaondral and my nedivn, udpPoAUeTal SwG and MV MAYKPeaATiv oe oudETepo pH. Adyw auTtwv Twv ISLOTTWV Tou, 0 0idNnPog rou nepiéxetat oto FYSIOFOL napouatdlet
TO TMAEOVEKTNA VA TTAPAMEVEL TIPOTTATEUHEVOG, XAPT OTO MPWTEVIKS TOU TIEPIBANUA, ard TNV USPOXAWPOTETTTIKY) SPAOoT TOU YAoTPIkoU uypoU Kal, Katd Ouvenela, dev
TIOOKOAE! YEVIKA TIG KATAOTPOPIKEG EMISPATEIS TIOU EXOUV OTO BAEWOYGVO TOU GTOHAXOU 1) TAELOVTNTA Twv GAGTWY Tou oidhpou (iBlaitepa pe ™ poper Fe3t). To
PUNWIKO OEU eivat To 5-formyl mapdywyo Tou TETPalSPopUINIKOU 0EE0G, EVIIAUETO TIPOIOV HETABOAOOU TOU pUANIKOU OEE0G Kal arnoTelel TNV evepyd BLOAOYIKI TOU
Hop@r}. Méoa aTov opyaviopd, To PUANKS OEU peTaBoAiZeTal oe TETPAUSPOPUANIKS, TO OTOIo eival CUVEVIUMO UTEUBUVO APKETWV HETAROAKWY JEPYATIWV, TIEPNAL-
Bavévtwv T olvBeon Twv voukAeoTSiwv Toupivng kat mupdivng kat t ouvBeon Tou DNA oto aiporointiké olompua. H arneubeiag xoprynon eulivikoU o&€oq
OuvTEAE! OTNV QVTILETWMTION ENEWYNG TNG Brrapivng, akdun kat aroucia nratikwv eviiwy, Ta oroia evepyoTtoloUv TN LETATPOTT) TOU PUANKOU 0EE0G 08 PUANIVIKG. TO
PUAWVIKO OEU €xel Aplotm avtiavalukr) Spdon kat eivat anoteAeopatiké otny avatpia rou opeletal oe ENeWYN Tou PUANKOU OEE0G. 5.2 dapHAKOKIVNTIKEG IBIOTNTEG.
O MPWTEIVONAEKTPLKAG OIBNPOG AMOPPOPATAL IKAVOTTOINTIKA XOPNYoUHevVoq and To otdpa. H aneAeuBépwon Tou odripou and to FYSIOFOL kal, enopévwg, 1 anoppd-
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LETTER FROM THE EDITOR

Dear Colleagues,

The Hellenic Society of Ultrasound in Obstetrics & Gynecology has the pleasure to announce the publication of

its new, open access, digital, scientific journal Obstetric and Gynecological Imaging (OGl).

OGl is focusing on all imaging methods in Obstetrics and Gynecology (Ultrasound, MRI, Radiology), while
covering topics in prenatal diagnosis, high-risk pregnancy, assisted reproduction and gynecological

oncology.

The scientific journal publishes original research papers, original research papers, systematic reviews, guidelines;
instructional case reports and introduces a special innovative type of article that involves evidence-based answers.
Following the latest publishing trends of relevant scientific community, the journal has an autonomous electronic
article submission platform (www.ogijournal.com), a twitter account (in which each article is published in the form
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Reproducibility of the first trimester
uterine artery Doppler indices: comparing
the transabdominal and the transvaginal

approach

Athena P. Souka, Despoina Kitmiridi, Athanasios Pilalis
Emvryo-Mitriki Fetal Medicine Unit, Athens, Greece

ABSTRACT

Purpose: to assess the reproducibility of the uterine
Doppler pulsatility index (UA-PI) in the first trimester us-
ing the transabdominal (TA) and the transvaginal (TV)
approach.

Materials and Methods: prospective study in single-
ton pregnancies presenting at 11-13 weeks for routine
assessment. The UA-PI was measured independently
by two experienced sonographers transabdominally
and transvaginally according to the ISUOG guidelines.
The two techniques were evaluated with the compu-
tation of the intra-class correlation coefficients (ICC)
for random effects models and the limits of agreement
(LOA).

Results: 221 pregnancies were examined. Mean Ut-PI

KEY WORDS
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was 1.63 by TA and 1.66 by TV ultrasound scan. No sig-
nificant paired differences were found between TA and
TV measurements (p>0.05) and ICC were over 0.8 in all
comparisons (p<0.001) among the two techniques.

The intra-observer ICC ranged from 0.87 to 0.96 and the
inter-observerlCC ranged from 0.82 to 0.91. ICC for intra
and inter-observer variability was not influenced by ma-
ternal BMI for TA nor TV measurements. LOA between
operators ranged between -0.7 and 0.7.

Conclusion: UA-PI shows moderate to good intra and in-
ter-observer variability which is not influenced by the tech-
nique or the maternal characteristics. No significant differ-
ence was observed between the TA and TV, indicating that
both techniques can be used for screening purposes.

Uterine Doppler, first trimester, pre-eclampsia, screening
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Introduction

Doppler studies of the uterine vessels in the late first
trimester of the pregnancy can identify women at high
risk for complications related to the malfunction of the
feto-placental circulation whereas the sensitivity is in-
creased for the early onset, severe disease [1]. As a re-
sult uterine artery mean pulsatility index (UA-PI) is one
of the parameters commonly used in combined models
predicting maternal pre-eclampsia (PET) and fetal micro-
somia in conjunction with other factors such as maternal
weight, race, blood pressure and biochemical indices [2-
71. Although the applicability of the proposed models in
populations different from the ones they have been de-
rived from is under scrutiny, the existing literature shows
that the addition of uterine artery Doppler enhances the
predictive accuracy of the models [8].

Evidence is emerging that early administration of as-
pirin reduces the incidence of severe disease in women
identified to be at high risk according to the first trimes-
ter screening for pre-eclampsia [9-11]. In consequence it
is likely that in the near future first trimester uterine dop-
plers will be incorporated into the routine 11-13 weeks’
scan. Recently FIGO advocated first trimester screening
and administration of aspirin in high risk pregnancies in
order to reduce the maternal mortality due to PET partic-
ularly in low income countries [12].

Given the role of the uterine artery (UA) dopplers in the
prediction models it becomes important to assess the
feasibility and the reproducibility of the measurement.
Guidelines have been proposed to standardize the tech-
nique of UA Doppler studies at 11-13 weeks and to en-
sure conformity [13,14]. Few recent studies abiding to the
suggested technique have explored UA-PI reproducibili-
ty at 11-13 weeks [15-17]. Our aim was to study and com-
pare the transabdominal and the transvaginal approach
of measuring first trimester UA Dopplers.

Methods

Prospective observational study conducted between
2018 and 2020. Women presenting for routine first tri-
mester screening at 11-13 weeks of gestation were of-
fered the option of participating in the study and consent
was obtained.

As per protocol transabdominal measurement of the
UA Doppler indices as well as transvaginal measure-
ment of the cervical length is offered in all pregnant
women examined at 11-13 weeks. The ones that decid-

L gt | G, BT b .“‘.“l. BTN g L Wby
Figure 1a. Transabdominal view of the uterine artery at 12
weeks of gestation.

Figure 1b. Transvaginal view of the uterine artery at 12
weeks of gestation.

ed to participate in the study had transabdominal (TA)
as well as transvaginal (TV) measurements of the UA
Doppler indices by two experienced operators (AS and
AP). The abdominal UA Doppler examination was per-
formed according to the ISUOG guidelines [14]. Briefly
the uterine cervix was identified and the transducer was
moved gently to the side in order to visualise the uter-
ine artery by Colour Flow (recognised by the aliasing
due to the high velocity flow, Figure 1a). Care was taken
to maintain an insonation angle less than 30°. At least
three consecutive cycles were obtained, the pulsatility
index was measured and recorded and the process was
repeated for the other side. Similarly for the transvaginal
approach the internal cervical os was identified and the
probe moved slightly to the side until the uterine vessel
was seen using Colour Flow at the level of the internal
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measurem
TA v

A Mean sD Mean sD PLEIEED s 95% Cl P

t-test

RT1 161 057 1.64 0.55 0.367 082  077-086  <0.001

T 169 0.62 1.74 061 0.174 080 | 073-0.84  <0.001

RT2 165 061 163 0.56 0.655 083  078-0.87  <0.001

T2 171 0.60 168 0.54 0.376 083 | 077-087  <0.001

B

RT1 157 0.53 1.60 0.53 0.308 080 | 074-0.85  <0.001

T 1.64 0.59 168 0.52 0.158 086 | 082-0.89  <0.001

RT2 155 0.48 157 0.53 0.390 082 | 077-086  <0.001

LT2 166 0.60 1.66 0.55 0.984 086  082-0.89  <0.001

Both operators

RT1 159 0.55 162 0.54 0.173 082 | 077-084  <0.001

LT1 167 0.60 1.71 0.57 0.054 083  079-0.86  <0.001

RT2 1.60 0.55 1.60 0.54 0.815 083 | 079-0.86  <0.001

T2 168 0.60 167 0.54 0.524 084  081-087  <0.001

Table 3. Inter-observer correlation coefficient (ICC)
for transabdominal (TA) and transvaginal (TV) meas-

Table2. Intra-observercorrelation coefficient (ICC) for
transabdominal (TA) and transvaginal (TV) measure-

ments for operator A =A and operator B=B, RT=right
side, LT=left side, 1=first measurement, 2=second

urements between operator A =A and operator B=B,
RT=right side, LT=left side.

measurement. ICC 959% CI P
IcC 95% ClI P

RT

A TA: Avs B
‘ 0.82 0.77-0.86 <0.001

TA: RT1-RT2 0.91 0.88-0.93 <0.001 operator

TV:Avs B
TA: LT1 -LT2 0.89 0.86-0.92 <0.001 operator 0.91 0.88-0.93  <0.001
TV:RT1 - RT2 0.93 0.91-0.95 <0.001 LT
TV:LT1-1T2 090  0.87-0.92  <0.001 TA:Avs B 087 084-090 <0.001
B operator

TV:AvsB 082 077-0.86 <0.001
TA:RT1-RT2 0.87 0.83-0.90  <0.001 operator
TA:LT1-LT2 0.92 0.89-0.94  <0.001
TV:RT1-RT2 0.96 0.95-0.97 <0.001
TV:LT1-LT2 0.93 0.91-0.95 <0.001
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Table 4. 95% confidence intervals of the limits of agree-
ment (LOA) between operators for uterine pulsatility

index measurements of the uterine arteriesat 11to 13
weeks. 1=first measurement, 1=second measurement,
RT=right uterine artery, LT=left uterine artery.

ICcC
RT
TA: A vs B operator -0.69-0.68
TV: A vs B operator -0.47-0.51
LT
TA: A vs B operator -0.72-0.69
TV: A vs B operator -0.59-0.63

os (Figure 1b). The uterine vessel was recognised by the
features described previously. Women were asked not
to void before the abdominal ultrasound scan where-
as the transvaginal scan was performed with an empty
bladder.

The first operator completed and stored his/hers
measurements and subsequently the second operator
entered the room and repeated the same process with-
out being aware of the previous results. The UA-PI was
measured after the examination in the stored images by
manual tracing. A GE Voluson E8 machine was used for
the study.

In two cases abdominal measurements could not be
obtained because of maternal adiposity and these sub-
jects were excluded from the analysis.

Statistical analysis

Quantitative variables are expressed as mean values
(SD). Intra and inter-observer variability of the UA-PI
were evaluated with the computation of the intra-class
correlation coefficients (ICC) for random effects models
and the Bland-Altman 95% confidence intervals (Cl) for
limits of agreement (LOA) [18-20]. It has been generally
accepted that ICC equal or lower to 0.40 indicate poor
to fair agreement, 0.41-0.60 moderate agreement, 0.61-
0.80 good agreement and over 0.80 excellent agreement
[19]. Paired t-tests were used to investigate differences in
mean values among the two measurements techniques
(TA and TV). Left and right uterine vessels are analysed
separately. Agreement between the two measurements
techniques was further assessed by Bland-Altman 95%

Table 5.95% confidence intervals of thelimits of agree-
ment (LOA) between the transvaginal and transabdom-

inal technique of measuring uterine artery pulsatility
index. 1=first measurement, 1=second measurement,
RT=right uterine artery, LT=left uterine artery.

LOA
RT1 -0.89to 0.84
RT 2 -1.35to 1.45
LT 1 -0.85to 0.84
LT 2 -0.83 to 0.85

confidence intervals (Cl) for limits of agreement (LOA).
The 95% Cl for LOA indicates that 95% of the differences
fall between these two limits.

All p values reported are two-tailed. Statistical signifi-
cance was set at 0.05 and analyses were conducted using
SPSS statistical software (version 22.0).

Results

The study group consisted of 221 singleton pregnancies
at 11 to 13 gestational weeks. There were 125 (56.5%)
nulliparous women, median weight and height were 64
kgrand 163 cm respectively and median CRL was 62mm.
Mean UA-Pl was 1.63 for the TA and 1.66 for the TV route.
The mean values for TA and TV measurements along
with paired comparison between the TA and TV are
presented in Table 1. No significant paired differences
were found between TA and TV measurements (p>0.05)
and ICC were over 0.8 in all comparisons (p<0.001), in-
dicating good agreement among the two techniques.
Intra-observer ICC between the first and second mea-
surements of each operatorranged from 0.89 to 0.91 for
operator A and from 0.87 to 0.96 for operator B (Table 2).
The ICC for inter-observer agreement ranged from 0.82
to 0.91(Table 3). ICC for intra and inter-observer vari-
ability was not influenced by maternal BMI for TA nor TV
measurements. LOA between operators are presented
in Table 4 and LOA between techniques are presented
in Table 5.

Discussion
The study examined a large sample of singleton preg-
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nancies at 11-13 weeks recruited from the routine ob-
stetric population presenting for the 11-13 weeks’scan.
The measurements were performed by experienced
operators who followed the ISUOG and FMF guide-
lines and were blind to each other’s results. We chose
to assess each Pl separately rather than use the mean
of the right and left measurements which could over-
estimate the reproducibility of the method. We found
that UA-PI measurements have good reproducibility
(ICC between 0.87 and 0.96 for intra and between 0.82
and 0.91 for inter-observer agreement). The transvagi-
nal route seems to perform better although the differ-
ence was not significant. It is important to note that TA
measurement was not possible in two obese subjects
not included in the study. We have observed no signif-
icant difference in paired measurements acquired by
TA orTV scan.

Until recently these results would be considered to in-
dicate good to excellent agreement as they mean that
more than 80% of the difference between Ut-Pl measured
by different operators is a ‘true difference’ whereas the
remaining 20% can be attributed to physiological varia-
tion or error of the method. In the last decade the TRUST
study suggested, somehow arbitrarily, stricter criteria for
defining good reproducibility in obstetric Doppler mea-
surements which would be difficult to be met by any fe-
tal/maternal Doppler measurement and could discredit
their use in clinical practice [21,22]. The new criteria on
interpreting ICC (requiring ICC>95% for clinical use) have
been criticized mainly for the failure to take into account
the physiological variation of blood flow patterns [23,
24]. The authors acknowledge that LOA may be a better
tool for assessing repeatability in Doppler measurements
[23]. Indeed In our study LOA showed good agreement
between operators with a range of -0.7 to 0.7.

Our results are consistent with the ones reported by-
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Marchi et al on 101 singleton pregnancies [17]. They
observed very similar ICC for the TA and TV approach
regarding intra-observer agreement whereas the in-
ter-observer ICC of our study was comparable to the one
achieved by the more experienced operators. Almost
identical results are also reported by Ferreira et al on 97
first trimester pregnancies [16]. It is of interest that the
two largest, recent studies as well as ours give very close
estimates as to the reproducibility of the Ut-Pl measure-
ments with ICC between operators at about 0.8 at least
and LOA between -0.8 and 0.8. The results are virtually
identical for the experienced operators and indeed the
Marchi study demonstrated that the only factor affecting
reproducibility was the experience of the operator.

We did not find a significant difference in the mean Ut-
Pl between the TAS and the TVS approach. The issue was
approached by three previous studies and the results
are controversial [16,17,25]. The possible explanation for
higher TAS Ut-PI found by two previous studies is that
the TVS approach measures closer to the systemic circu-
lation. Obviously it would not be possible to interrogate
the uterine by TAS and TVS at exactly the same spot, but
in our view both approaches target the uterine vessels
at about the same level, provided that strict criteria are
observed.

A possible disadvantage of our study is the extensive
experience of the operators which may make the results
not applicable to different settings. It is therefore reas-
suring that similar results were obtained by well-trained
sonographers in a non-academic setting [17].

The uterine artery Doppler studies have at least moder-
ate to good reproducibility, although the criteria to judge
this are a matter of debate. Perhaps the real clinical issue
however is how reproducible is the risk result that the pa-
tient is provided with and this is an interesting question
for research. ®



Reproducibility of the first trimester uterine artery Doppler indices:
comparing the transabdominal and the transvaginal approach, p. 26-32

061

VOLUME 1| ISSUE 1 | 2021

REFERENCES

Velauthar L, Plana MN, Kalidindi M, Zamora J, Thila-
ganathan B, lllanes SE, Khan KS, Aquilina J, Thangarat-
inam S. Uterine artery Doppler in the first trimester as
a risk factor for adverse pregnancy outcomes: A me-
ta-analysis involving 55,974 women. Ultrasound Ob-
stet Gynecol 2014; 43: 500-507.

Pilalis A, Souka AP, Antsaklis P, Kavalakis I, Papantoni-
ou N, Mesogitis S, Antsaklis A. Screening for pre-ec-
lampsia and fetal growth restriction by uterine dop-
plers and PAPP-A at the 11-14 weeks ultrasound scan.
Ultrasound Obstet Gynecol 2007; 29(2):135-40.
Audibert F, Boucoiran |, An N, Aleksandrov N, Delvin
E, Bujold E, et al. Screening for preeclampsia using
firsttrimester serum markers and uterine artery Dop-
pler in nulliparous women. Am J Obstet Gynecol.
2010;203:383.e1-8.

Competing risks model in screening for preeclampsia
by maternal factors and biomarkers at 11-13 weeks
gestation Neil O'Gorman, MD; David Wright, PhD; Ar-
gyro Syngelaki, RM; Ranjit Akolekar, MD; Alan Wright,
PhD; Leona C. Poon, MD; Kypros H. Nicolaides, MD.
Am J Obstet Gynecol 2016 214:103.e1-12.
Scazzocchio E, Crovetto F, Triunfo S, Gratacos E,
Figueras F. Validation of a first-trimester screening

10

11.

12.

women with abnormal uterine artery Doppler: a sys-
tematic review and meta-analysis. J Obstet Gynaecol
Can.2009;31:818-26.

Rolnik DL, Wright D, Poon LC, O'Gorman N, Syngela-
ki A, de Paco Matallana C, Akolekar R, Cicero S, Jan-
ga D, Singh M, Molina FS, Persico N, Jani JC, Plasen-
cia W, Papaioannou G, Tenenbaum-Gavish K, Meiri
H, Gizurarson S, Maclagan K, Nicolaides KH. Aspirin
versus Placebo in Pregnancies at High Risk for Pre-
term Preeclampsia. N Engl J Med. 2017 Jun 28. doi:
10.1056/NEJMoa1704559.

Park F, Russo K, Wiliams P, Pelosi M, Puddephatt R,
Walter M, Leung C, Saaid R, Rawashdeh H, Ogle R, Hy-
ettJ. Prediction and prevention of early-onset pre-ec-
lampsia: impact of aspirin after first-trimester screen-
ing. Ultrasound Obstet Gynecol 2015; 46: 419-423.
The International Federation of Gynecology and Ob-
stetrics (FIGO) Initiative on Preeclampsia (PE): A Prag-
matic Guide for First Trimester Screening and Preven-
tion. Poon LC, Shennan A, Hyett JA, Kapur A, Hadar,
Divakar H, McAuliffe F, da Silva Costa F, von Dadelszen
P, McIntyre HD, Kihara AB, Di Renzo GC, Romero R,
D’Alton M, BerghellaV, Nicolaides KH, Hod M. Int J Gy-
naecol Obstet. 2019 May ; 145 (Suppl 1): 1-33.

model for pre-eclampsia in an unselected popula-  13. Khalil A, Nicolaides KH. How to record uterine artery
tion. Ultrasound Obstet Gynecol 2017; 49: 188-193. Doppler in the first trimester. Ultrasound Obstet Gy-
Cheng YKY, Leung TY, Law LW, Ting YH, Law KM, Sa- necol 2013;42:478-479.

hota DS. First trimester screening for pre-eclampsia  14. Sotiriadis A, Hernandez-Andrade E, da Silva Costa F,
in Chinese pregnancies: case-control study. BJOG Ghi T, Glanc P, Khalil A, Martins WP, Odibo AO, Papa-
2018;125:442-449. georghiou AT, Salomon LJ, Thilaganathan B. ISUOG
Sepulveda-Martinez A, Rencoret G, Silva MC, Ahuma- Practice Guidelines: role of ultrasound in screening
da P, Pedraza D, Mufioz H, Valdés E, Parra-Cordero M. for and follow-up of pre-eclampsia. Ultrasound Ob-
First trimester screening for preterm and term pre-ec- stet Gynecol 2018. DOI: 10.1002/u0g.20105.

lampsia by maternal characteristics and biophysical ~ 15. Ridding G, Schluter PJ, Hyett JA, McLennan AC. Uter-
markers in a low-risk population. J Obstet Gynaecol ine artery pulsatility index assessment at 11-13 weeks'
Res.2019;45(1):104-112 gestation. Fetal Diagn Ther. 2014;36(4):299-304.
Townsend R, Khalil A, Prekumar A, Allotey J, Snell KIE,  16. Ferreira AE, Mauad Filho F, Abreu PS, Mauad FM, Arau-
Chan C, Chappell LC, Hooper R, Green M, Mol BW, jo Junior E, Martins WP. Reproducibility of first- and
Thilaganathan B, Thangratinam S, on behalf of the IP- second-trimester uterine artery pulsatility index
PIC Network. Prediction of pre-eclampsia: review of measured by transvaginal and transabdominal ultra-
reviews. Ultrasound Obstet Gynecol 2019; 54: 16-27. sound. Ultrasound Obstet Gynecol 2015; 46: 546-552.
Bujold E, Morency AM, Roberge S, Lacasse Y, Forest JC,  17. Marchil, ZwertbroekE, Snelder J, Kloosterman M, Bi-

Gigue're Y. Acetylsalicylic acid for the prevention of
preeclampsia and intra-uterine growth restriction in

lardo CM. Intra- and inter-observer reproducibility
and generalizability of first trimester uterine artery

31



18.
19.
20.

21.

32

Reproducibility of the first trimester uterine artery Doppler indices:
comparing the transabdominal and the transvaginal approach, p. 26-32

pulsatility index by transabdominal and transvagi-
nal ultrasound. Prenat Diagn. 2016; 36(13):1261-1269.
McGraw K, Wong S. Forming Inferences about some
intraclass correlation coefficients. Psychological
Methods 1996; 1(1):30-46.)

Landis JR, Koch GG. The measurement of observ-
er agreement for categorical data. Biometrics
1977;33:159 -74.

Bland JM, Altman DG. Statistical methods for assess-
ing agreement between two methods of clinical
measurement. Lancet 1986;1:307-310

Kottner J, Audigé L, Brorson S, Donner A, Gajewski
BJ, Hrébjartsson A, Roberts C, Shoukri M, Streiner DL.
Guidelines for Reporting Reliability and Agreement
Studies (GRRAS) were proposed. J Clin Epidemiol.
2011;64(1):96-106.

CITATION

1(1): 26-32.

22.

23.

24,

25.

VOLUME 1 | ISSUE 1 | 2021

Coelho Neto A, Roncato P, Nastri CO, Martins WP. True
Reproducibility of UltraSound Techniques (TRUST):
systematic review of reliability studies in obstetrics
and gynecology Ultrasound Obstet Gynecol 2015;
46:14-20.

Welsh A, Henry A. Reproducibility of Doppler evalu-
ation: need to include physiological variation in de-
termination of achievable ICCs, Correspondence to
UOG. Ultrasound Obstet Gynecol 2015;46:128-29.
Martins WP, Nastri CO. Reply: examining the repro-
ducibility of ultrasound techniques. Ultrasound Ob-
stet Gynecol 2015;46:128-29.

Comparative study of transabdominal and trans-
vaginal uterine artery Doppler pulsatility indi-
ces at 11-13 + 6 weeks. Hypertens Pregnancy.
2011;30:414-20.

Reproducibility of the first trimester uterine artery Doppler indices: comparing the
transabdominal and the transvaginal approach. Souka AP, Kitmiridi D, Pilalis A. OGI 2021;



Perinatal outcome of fetuses with high (>4.0 MoM:s) first-trimester free beta-hCG levels, p. 33-38

VOLUME 1 ISSUE 1 | 2021

ORIGINAL ARTICLE

Perinatal outcome of fetuses with
high (>4.0 MoM:s) first-trimester
free beta-hCG levels

Makarios Eleftheriades’, Christos Chatzakis?, Konstatinos Dinas?, Nikolaos Vlahos',
Alexandros Sotiriadis?
'Second Department of Obstetrics and Gynecology, National and Kapodistrian University of Athens, Greece
2Second Department of Obstetrics and Gynecology, Faculty of Medicine, Aristotle University of Thessaloniki, Greece

ABSTRACT

Objective: To analyze the perinatal outcome of fetus-
es with high first-trimester free beta human chorion-
ic gonadotrophin (b-hCG) levels and compare it with
controls.

Method: Prospectively collected data from 113 fetus-
es with free b-hCG levels >4.0 MoMs and 3176 controls
were analyzed to compare the rates of chromosomal
abnormalities, structural defects, preeclampsia, hyper-
tension, abruption, miscarriage, low birthweight, in-
trauterine or neonatal death, gestational diabetes and
NICU admissions. Odds ratios with 95% confidence in-
tervals (Cls) were calculated.

Introduction
The levels of maternal serum free beta chorionic go-
nadotrophin (free beta-hCG) and pregnancy associated
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Dr Alexandros Sotiriadis

92 Tsimiski Street, 54622 Thessaloniki, Greece
Telephone: +30 2310230283, E-mail: asotir@gmail.com

Results: Fetuses with free b-hCG levels >4.0 MoMs had
a 8.8% (95% Cl 4.8-15.3) rate of chromosomal abnor-
malities, mostly Down syndrome. The prevalence of
preeclampsia in this group was 3.8% (95% Cl 1.5-9.5),
significantly higher (OR 3.1, 95% Cl 1.1-8.9) compared
to controls. There were no significant differences in any
of the other outcomes. There were no cases of intrau-
terine or neonatal death.

Conclusion: The main concern in fetuses with high
first-trimester free b-hCG levels is increased risk for
chromosomal abnormalities. Fetuses with a normal
karyotype may be at increased risk for preeclampsia.

{2AL0):4D ST Chorionic gonadotrophine, growth, preeclampsia, PAPP-A

plasma protein -A (PAPP-A) have been measured for
over a decade in the context of first-trimester screen-
ing for chromosomal abnormalities, and specific level
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o

113 cases analyzed

8700 women with singleton pregnancy screened

120 women with free b-hCG >4.0 MolMs
7 could not be reached

113 women with high free b-hCG analyzed

3390 controls

214 could not be reached

”

3176 controls analyzed

Figure 1. Flow chart of participant selection

patterns have been recognized for different conditions.
Thus, compared with normal foetuses, those with triso-
my 21 tend to have higher levels of free beta hCG (me-
dian: 1.95 MoMs) and lower levels of PAPP-A (median:
0.437 MoMs) [1], those with trisomies 18 and 13 tend to
have lower levels of both hormones (median free beta
hCG: 0.2 and 0.5 MoM:s, respectively; median PAPP-A: 0.2
and 0.3 MoMs, respectively [2], and foetuses with triploi-
dy tend to have significantly increased levels of free beta
hCG (median 4.59 MoMs) and significantly low levels of
PAPP-A (median 0.12 MoMs) [3].

Furthermore, as both proteins are produced by the
trophoblast and their secretion may be altered in pla-
centa-related obstetric complications, their levels have
been studied as predictors for conditions such as pre-
eclampsia (normal free beta hCG, low [median 0.844
MoMs] PAPP-A) [4], fetal growth restriction (normal free
beta hCG, low [median 0.813 MoMs] PAPP-A) [4], small
for gestational age (SGA) foetuses (normal free beta hCG,
low [median 0.76 MoMs] PAPP-A) [5] and fetal death (low
levels increase the risk) [6].

Approximately 1% of women will have free beta hCG
levels =3.914 MoM:s. Total beta hCG levels >4.0 MoMs
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have been associated with high risk for spontaneous
miscarriage, small-for-gestational-age infants, pregnan-
cy-associated hypertensive disorder, and preterm de-
livery in the second trimester [7], and 5 out of 6 fetuses
with extremely high (>15 MoMs) hCG levels had preg-
nancy complications in a small series from Israel [8].

The aim of this study was to record the perinatal out-
come of pregnancies with increased (>4.0 MoM:s) first-tri-
mester levels of free beta hCG and compare it with the
outcome of pregnancies with lower (<4.0 MoMs) free
beta hCG levels.

Methods
This is a study of prospectively collected data from sin-
gleton pregnancies, drawn from a population attending
routine first-trimester screening for aneuploidies in two
prenatal diagnostic centers in Greece within three years.
The study was approved by the corresponding Ethics
Committees and consent was obtained from all partic-
ipants.

All fetuses were scanned between 1140 - 13+6 weeks
by two Fetal Medicine Foundation (FMF) -accredited
operators (ME and AS) according to the FMF protocol
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Table 1. Descriptive data for cases with free b-hCG levels >4.0 MoMs (N=113) and controls (N=3176)

Cases Controls

(24.0 MoMs) (<4.0 MoMs) p-value
Median free bhCG MoMs 4.96 0.98 0.0001
Median PAPP-A MoMs 1.13 0.98 0.01
Median risk for trisomy 21 1:1478 1:9558 0.0001
Mean CRL (mm) (SD) 61.6 (7.0) 60.8 (6.8) 0.015
Mean NT (SD) 1.7 (0.4) 1.7 (0.4) 0.06
Mean gestational age at birth (wks) (SD) 38.5(2.0) 39.0(1.5) 0.06
Mean birth weight (gr) (SD) 3136 (626) 3230 (458) 0.094
Mean maternal age (yrs) (SD) 33.3(5.2) 31.7 (4.2) 0.0001
Mean maternal BMI (SD) 23.8 (4.6) 24.4 (6.8) 0.546
Fetal sex (%omale/female) 42.3/56.7 52.3/47.7 0.0001

(www.fetalmedicine.com). All scans were performed
transabdominally, using either a GE E6 Expert or a GE E8
Expert ultrasound machine (wide band convex volume
probe, 2.0-8.0 MHz, GE Medical Systems Kretztechnik,
GmbH & Co., OHG, Austria). The data were entered into
a specialized fetal database software (Astraia Obstetrics,
Astraia Software GmBH, Munich, Germany).

Maternal serum free beta hCG and PAPP-A were mea-
sured using either a Brahms Kryptor (Kryptor system,
Brahms AG, Berlin, Germany) or a Roche Elecsys (Roche
Diagnostics Ltd., Switzerland) analyzer. The measured
concentrations of the two hormone were converted to
MoMs corrected for fetal crown—rump length (CRL), ma-
ternal weight, smoking status, racial origin, parity and
method of conception according to the FMF software as
described before [9].

Recorded outcome measures included pregnancy out-
come (live birth, termination, miscarriage, intrauterine
death / stillbirth, perinatal death), fetal karyotype, pres-
ence of major fetal structural abnormalities, preeclamp-
sia, fetal growth restriction (defined as birth weight <5
centile for our screening population), cholestasis, pla-
cental abruption, gestational diabetes mellitus and ad-
mission to the neonatal intensive care unit (NICU).

In order to identify infants with birth weight below the
fifth centile of our population, we first constructed nor-
mal ranges were constructed for birth weight, separately
for boys and girls, as described according to Royston and

Wright [10]. The birth weight for boys was described by
the equation:

Log,,BW= -0.342952 +0.174748*GA -0.001943*GA’
(SD=0.049678).

The corresponding equation for girls was:

Log,,BW= -0.898371 +0.203513*GA -0.002327*GA’
(SD=0.258046 -0.005390*GA)

For each woman with free beta hCG levels >4.0 MoMs,
the next thirty women in the database with levels <4.0
MoMs were used as controls. Women were contacted
by phone at least 4 months after their expected deliv-
ery date. When a woman could not be reached after two
attempts, she was replaced by the next in list. Compari-
sons between the two groups were made using the chi-
square (x?) or Fisher test, and the odds ratios with their
respective confidence intervals (Cls) were calculated
(IBM Corp. Released 2011. IBM SPSS Statistics for Macin-
tosh, Version 20.0. Armonk, NY: IBM Corp).

Results

The flowchart of participants is illustrated in Figure 1.
One hundred and twenty women with a singleton preg-
nancy had free b-hCG levels =4.0 MoMs at 11*° — 13*¢
weeks (1.4%) . Seven of them were lost to follow-up
and therefore the analysis included 113 women with
free bhCG levels 4.0 MoMs and 3176 controls. The de-
scriptive data for the two groups are shown in Table 1.
The proportion of female foetuses was higher in cases
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Table 2. Outcomes of cases with free b-hCG levels >4.0 MoMs (N=113) and controls (N=3176)

Cases n/N (%) Controls n/N (%) OR (95% Cl)
Live birth 103/113(91.2) 3077/3176 (96.9) 0.3 (0.2-0.7)
Miscarriage 0 25/3176 (0.8) N/A
Termination of pregnancy 10%/113 (8.8) 56*/3176 (1.8) 5.4 (2.7-10.9)
Intrauterine death 0 14/3176 (0.4) N/A
Neonatal death 0 4(0.1) N/A
Preeclampsia 4/104 (3.8) 39/3095 (1.3) 3.1(1.1-8.9)
Gestational hypertension 1/103 (1.0) 13/3096 (0.4) 2.3(0.3-17.9)
Gestational diabetes mellitus 1/103 (1.0) 34/3095 (1.1) 0.9 (0.1-6.5)
Placental abruption 0 5/3095 (0.2) N/A
Birth weight <5th centile 6/101 (5.9) 174/3011 (5.8) 1.0 (0.4-2.4)

with free b-hCG levels >4.0 MoMs (56.7%) than controls
(47.7%) (p<0.001).

The distribution of outcomes in the two groups is
shown in Table 2. Fetuses with free b-hCG levels >4.0
MoMs had significantly higher odds for termination of
pregnancy because of chromosomal or structural ab-
normalities (OR 5.4, 95% Cl 2.7-10.9). The rate of chro-
mosomal abnormalities was 8.8% (95% Cl 4.8-15.3); one
fetus had triploidy (12.360 MoM:s), eight had trisomy
21 (4.422-7.111 MoMs) and one had Turner syndrome
(4.049 MoMs). The estimated risk for trisomy 21 for the
eight affected cases ranged form 1:2 to 1:59 at the com-
bined first-trimester screening. The risk for preeclampsia
was also increased in cases with free b-hCG levels >4.0
MoMs (OR 3.1, 95% Cl 1.1-8.9), while no significant differ-
ence was found in the other outcomes studied. All four
cases with preeclampsia in the high b-hCG group were
found in women with levels >5.0 MoMs (4/51 or 8%).

Discussion
In this case-control study, we found that free b-hCG
levels >4.0 MoMs were associated with approximately
9% for chromosomal abnormalities, mostly Down syn-
drome, and 4% risk for preeclampsia. The risk for other
placenta-related complications, including fetal growth
restriction, was not found to significantly differ between
the two groups.

Free beta-hCG levels >4.0 MoMs approximately cor-

36

respond to the highest 1% of the measurements®; 1.3%
of our population were found to have such levels. Since
Down syndrome is characterized by high free b-hCG
levels, women with such levels are commonly given the
option for invasive prenatal diagnosis. Indeed, 25% of
these fetuses had risk for Down syndrome >1:250, 20%
had risk >1:100 and 7% actually had trisomy 21. We fur-
ther analyzed the outcome of these fetuses in order to
optimize counseling for this selected population.

We found that women with free b-hCG levels >4.0
MoMs had three times higher risk for preeclampsia
compared to controls. Notably, all our cases with high
free-hCG and preeclampsia had normal PAPP-A levels,
ranging from 0.854 to 1.912.Maternal serum b-hCG con-
centrations have been tried as predictors for preeclamp-
sia in the settings of both first- and second-trimester
screening. The results are conflicting, as both lower [11],
unchanged [12] or higher [13] free b-hCG levels have
been reported in women who subsequently developed
preeclampsia as opposed to controls, whereas free
b-hCG was not found to be a significant factor in mul-
tivariable prediction models [14, 15]. In a recent study,
total hCG levels >=90th centile in nulliparous or= 95th
centile in multiparous) were associated with a more than
threefold risk for early-onset severe preeclampsia [16].

Second-trimester b-hCG levels >4 MoMs have been as-
sociated with a non-significant trend towards increased
risk for low birth weight and hypertensive disease of
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pregnancy [17]. There is a theoretical basis for both
reduced and increased b-hCG levels in preeclampsia.
Women developing preeclampsia were found to have
increased (and correlated) hydrogen peroxide and hCG
levels, indicating that hCG may be a marker of oxidative
stress [18]; moreover, a study in cultured trophoblastic
cells showed that b-hCG secretion in response to hy-
drogen peroxide stimulation follows a bimodal pattern,
with low stimulation enhancing and high stimulation
suppressing cytotrophoblastic hCG secretion [19]. The
dual pattern has also been reported for the soluble LH/
hCG receptor (sLHCGR); most of the pregnancies devel-
oping preeclampsia exhibit very low levels, probably
indicating early placental failure, whereas a significant
proportion of such pregnancies have very high sSLHCGR
levels, probably associated with reduced hCG bioactivity
and abnormal endothelial and immune response [20].
The dual pattern may, at least partly, explain the lack of
significance of free b-hCG in regression models, where
it is used as a continuous variable. Notably, none of the
women with free b-hCG <0.3 MoMs (which roughly cor-
responds to the first centile in our population) and 0.7%
of those with levels <0.4 MoMs (5™ centile in our pop-
ulation) developed preeclampsia. Two out of the four
preeclampsia cases in women with free b-hCG levels
>4.0 MoMs resulted in delivery before 34 weeks, how-
ever much greater numbers of cases with increased free
b-hCG are needed in order to draw firm conclusions.
Sharony et al. analysed the outcome of pregnancies
with extremely high (>15 MoMs) free b-hCG levels,
which had a frequency of about 1:8000 in their popu-
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ABSTRACT

Introduction: Neurofibromatosis type-1 (NF1) is an
autosomal dominant tumor predisposition genetic dis-
ease, with diverse expression that can affect almost any
organ system. Pregnancy among patients with NF1 is
remarkably stated as at high risk of complications. Pur-
pose: To present a short and comprehensive review of
the literature concerning the relation between preg-
nancy and NF1. Materials and Methods: Articles iden-
tification through electronic databases was performed
by using key terms: pregnancy, neurofibromatosis,
neurofibromatosis type-1. Pregnancy issues: Most of
the relevant citations are edited to announce case re-
ports or studies based on few patients’ samples. Since,

Introduction

Neurofibromatosis type-1 (NF1), also known as Von Reck-
linghausen’s disease, is a relatively common multisystem
genetic autosomal dominant disorder, caused by muta-
tion of the homonymous gene (NF1) located on chro-
mosome 17 [1,2]. Mutations of the NF1 gene creates a
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authors in the past frequently delivered conflicting
results, new retrospective studies, based on larger pa-
tient groups and matched with control groups, showed
up over the last decade, to support that pregnancy in
patients with NF1 is actually at high risk of complica-
tions. Conclusions: Pregnancy in women with NF1
seems to be notably at higher risk of complications,
especially hypertension/preeclampsia, IUGR, stillbirth,
preterm labor, cesarean section and maternal tumor
growth tendency aggravation. Despite, most authors
strongly recommend close monitoring of these pa-
tients during pregnancy, a normal outcome seems to
be more probable to occur.

CAANL0):4D ST Neurofibromatosis, neurofibromatosis type-1, NF1, pregnancy

syndrome characterized mainly by the development of
multiple neurofibromas, café-au-lait spots (Fig. 1), Lisch
nodules (iris hamartomas), freckling of the axillar or in-
guinal regions and optic gliomas [2]. The worldwide birth
incidence of the disorder is 1:2500 — 1:3500, regardless
of ethnicity or race, with over two million cases globally

Heraklion, Crete, Greece, tel: +306932701813, email: stavros.sifakis@yahoo.com
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[3,4]. Half of the patients have a new NF-1 gene mutation
while the other half have inherited the disorder [5-7].

Pregnancy, due to hormonal changes associated, might
cause an increase in the size of already existing neurofi-
bromas and appearance of new ones [8,9]. The majority
of women with NF1 have healthy pregnancies, but need
careful monitoring as early diagnosis and treatment re-
sults in better outcome [10,11]. The reported incidence
of NF1 in pregnancy varies from 1:5000 to 1:18500 [12].
Fetal complications in women affected include sponta-
neous miscarriage, preterm delivery, intrauterine growth
retardation and stillbirth, while maternal complications
include, mostly, hypertensive and cerebrovascular dis-
ease [13,14].

Neurofibromatosis type 1 (NF1) is one of the most
frequent dominantly inherited tumor predisposition
genetic disorder, caused by mutation of the NF1 gene
on chromosome 17q [1]. The NF-1 gene is responsible
for the production of a large protein, called Neurofibro-
min, which acts as a tumor suppressor protein due to its
function as negative regulator of Ras cellular pathways
[15]. This tumor-suppressor protein is widely expressed
throughout the body including the brain, kidney and
blood vessels [16,17]. A myriad of possible mutations of
the NF1 gene leads to abnormal growth and division in
multiple body systems. For instance, loss of heterozy-
gosity (LOH) in the melanocyte lineage results in cafe au
lait macules (CALMs), hyperpigmented patches of skin
present in nearly all patients, and LOH in the Schwann
celllineage leads to the development of neurofibromas
[2,3,18-21]. NF1 syndrome has markedly variable clinical
expression, characterized by the development of multi-
ple neurofibromas, café-au-lait spots, Lisch nodules (iris
hamartomas), freckling of the axillar or inguinal regions,
bone deformities, learning disabilities, attention defi-
cit/hyperactivity disorder, gradual hearing loss, ringing
in the ears, poor balance, headaches [10]. The classic
NF1-associated tumours include malignant peripheral
nerve sheath tumours (MPNSTs), optic pathway gliomas,
rhabdomyosarcomas, neuroblastomas, juvenile myelo-
monocytic leukaemias, gastrointestinal stromal tumour
(GIST), phaeochromocytomas and breast cancer [22,23].
Phenotypic expression of the NF1 gene mutation is ex-
tremely heterogeneous, therefore molecular diagnosis
cannot predict clinical gravity of the disease [1].

The aim of this review is to evaluate the available evi-
dence on how pregnancy can be affected by Neurofibro-
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Fig 1. Freckling and cafe au lait spots

matosis type 1 disorder and contrarily in what way this
genetic disease can be aggravated by a pregnancy hor-
mone condition.

Pregnancy Issues
In the past, the majority of the articles available on the
outcome of pregnancy in patients affected by neurofi-
bromatosis type 1 was made of case reports. That fact
created an impression of a high rate of maternal and fetal
complications as well as disease worsening at the point
that, some authors have recommended termination of
pregnancies and sterilization of women with NF1 [24].
Lately, retrospective studies of patient groups, made of
women with NF1 during pregnancy and matched with
control groups, have given a clearer picture of the rela-
tion between pregnancy and NF1 disease.

Pregnant women affected by NF1 is believed by many
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the development
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pregnancy in a pt
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spots; multiple
fibromas all
over the body;
ophthalmologic
lesions

Pt already
diagnosed with
NF1

Café-au-lait
spots; extensive
cutaneous
neurofibromas;
multiple pelvic
lesions (MRI);
lesions within
the spinal canal
&foramina of all
lower thoracic
& lumbar
vertebrae (MRI)

Thoracic pain; a 5-cm mass in

the upper mediastinum (a large
infiltrating mass in the foramina of
the 3rd & 4th thoracic vertebrae
without infiltration of the spinal cord);
a malignant nerve sheath tumour
grade lll (not radically resected);
photon radiotherapy; tumour-free for
3 yrs; 2nd pregnancy after ovulation
induction; a short episode of sudden-
onset thoracic & abdominal pain
(subsided spontaneously) - in the
postpartum period, severe abdominal
pain recurred & became progressive
(recurrent malignant schwannoma);
the pt passed away 3 mo after
delivery

Optic glioma

Newly diagnosed (11-12 wks)
mediastinal neurofibroma with
transformation to malignant
peripheral nerve sheath tumor,
confirmed after surgical excision;
at 23 wks the pt developed

acute respiratory symptoms as a
recurrence of the sarcoma; the pt
died as no therapeutic options
where possible.

Aggravation of skin lesions

Complications

Termination
of the 1st
pregnancy
at 20 wks of
gestation;
delivery of
the 2nd child
at 40 wks of
gestation

IUGR; preterm
delivery by

CS (1st case);
termination of
the pregnancy
at 20 wks of
gestation (2nd
case)

Due to
extremely
preterm
pregnancy (23
wks) the family
requested

no obstetric
interventions;
pregnancy
with no
complications
at the time of
maternal death

Labor induction
at 40 wks due
to aggravation
of skin lesions
with no
problems
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Study purpose

Sample Size

Maternal
manifestations

Maternal

Fetal

Terry et al,
2013"

Cecchi etal,
20133

Harshini et
al, 2014%

Ramos-
Zuiiga &
Saldana-
Koppel,
201536

Jain et al,
2015

Xiong et al,
201538

Dahiya et al,
2016*°

To investigate whether
vascular & other
complications are more
common in pregnant wo
with NF1

a pregnant wo with
NF1 &undiagnosed
pheochromocytoma
who died suddenly
during CS due to acute
hypotension

The pregnancy outcome
of a wo with NF1

a progressive gradual
increase in size &cystic
transformation of a
cervical neurofibroma
during pregnancy,
resected after delivery

increased rate

of complications
associated with
pregnancy of 2 NF pts;
diagnostic evaluation,
management
&dilemmas

a pt with multiple
neurofibromas
beginning in the 3rd mo
of her 1st

pregnancy leading to
diagnosis of NF1.

acase of NFin
pregnancy, with
transmission to the baby

1553 cases
(identified
among

19 million
pregnancy-
related
admissions
between
1988-2009)

1 case

1 case

1 case

2 cases

1 case

Café-au-lait spots;
multiple fibromas all
over the body

Café-au-lait spots;
multiple fibromas

Neurofibromas all over
the body ; café-au-lait
spots all over the body

Neurofibromas all over
the body; café-au-lait
spots all over the body

Pallor; icterus; multiple
big & small fibromas

all over the body;
numerous large & small
neurofibromas all over
the body with a big
plexiform mass hanging
out from R eye

Dozens of new papules
& nodules, progressively
increasing in size
&number; 3-10mm dark
brown hyperpigmented
papules & soft nodules
located primarily on the
back, chest, abdomen,
arms; numerous 1-2mm
hyperpigmented
freckles onthe trunk,
face, &axillae; more than
6 café-au-laitmacules
larger than 1.5cm on
the trunk; a dark brown
hyperpigmented plaque
on her R thigh (plexiform
neurofibroma); mild
scoliosis

Skin lesions all over the
body

Complications

Gestational hypertension;
preeclampsia;
cerebrovascular disease

Cardiomyopathy by
combination of PHEO
&NF1 that presents

with fatal acute severe
hypotension, pulmonary
edema & tachyarrhythmia
following general
anesthesia; maternal death

none

Cervical neurofibroma
increasing in size:
dysphagia, dysphonia,
postural pain

Generalized tonic-clonic
seizure on 4th postop day
due to a meningioma;
cholelithiasis

Vaginal bleeding

Complications

IUGR; preterm
labor by CS

CSasaresult
of previous

CS for breech
presentation

none

none

Placenta previa
grade lll; severe
oligohydramnios
(AFI 3cm);
preterm delivery
by CS

Placenta previa;
delivery by CS;
NF lesions on
the newborn on
the 3rd day of
delivery
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Maternal

Fetal

Remon-Ruiz
etal, 20174

Leppadvirta et
al, 20174

Kalmantis et
al, 2018*

Well et al,
2020%

A pregnant wo with
NF1 who developed
hypertensive crises

during 2nd trim (16 wks)

that led to diagnosis of
pheochromocytoma

Retrospective register-
based total population
study in Finland, data
comparison of pts with
a confirmed diagnosis
of NF1 with matched
controls to examine
pregnancies and
deliveries;

A wo with NF-1 &her
pregnancy outcome

to quantify growth of
cutaneous & plexiform
neurofibromas in NF1
pts during pregnancy,
&to assess the onset of
NF1 related symptoms

1 case

176 NF1 wo
with delivery
between
1987-2013;

375 deliveries
including 9 twin
pregnancies
(matched with
2.261 non-NF1
wo with delivery
between 1987-
2013)

1 case

13 cases
compared with
13 non-pregnant
NF1 wo

Diagnosed with NF-1

during childhood

Pts with a confirmed
diagnosis of NF1
through register-
based research

Neurofibromas

all over the body
(cutaneous
&subcutaneous);
café-au-lait spots
all over the body;
demyelination
lesions of the brain
& arteriovenous
malformation of
subarachnoid space
of the cervical spine
diagnosed 2 months
prior to pregnancy

Plexiform
neurofibromas;
cutaneous
neurofibromas

Complications

Mild hyperthyroidism

in the 1st trimester;
uncontrolled hypertensive
crises (up to 170/105
mmHg) in 2nd trimester
along with facial pallor,
shaking hands &headache

Increased risk for:
hypertension;
preeclampsia, maternal
care for disproportion

Neurofibromas &café-
au-lait spots increased in
number &size according to
the pt

No significant difference
between groups;
malignant transformation
of PNF was not observed.

CS: cesarean section; mo: month; NF: neurofibromatosis; pt: patient; spont: spontaneous; wo: woman/women

44

Complications

History of

2 previous
pregnancies: the
1st pregnancy
ended in stillbirth
at 31 wks due

to placental
abruption, the
2nd gave birth to
a healthy 25009
female at 38

wks; Placental
abruption with
emergency

CS at 35 wks at
3rd pregnancy;
Adrenalectomy
was performed at
23 wks

Increased risk

for: poor fetal
growth; placental
abruption;
oligohydramnios;
decreased
gestational age

at delivery, more
significantly when
mother &fetus
were both affected
by NF1; CS

Placenta previa;
delivery by CS

at 36 wks due to
spontaneous onset
of labor

Not reported
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authors to have an increased risk of complications. Al-
though information on pregnant women with NF1 is
limited, the literature reports possible maternal disease
aggravation as well as fetal/obstetric complications.

A short review of the literature is presented in Table 1.

Maternal complications reported, include increase of
tumor burden, as a rise in number and size of tumors
such as neurofibromas, café au lait spots, optic gliomas
and malignant transformation of tumors [25,31,44,45].
Hypertensive complications, like gestational hyperten-
sion and preeclampsia as well as cerebrovascular com-
plications are also of significant importance [11-14].
Cardiovascular disease of earlier onset and increased car-
diac mortality seems to be the result of an incompletely
understood effect of NF1 on the vascular system [46-48].
NF1 predisposes to pheochromocytoma and renal artery
stenosis, both of which cause secondary hypertension
of early onset [13]. A broad range of cerebrovascular ab-
normalities is also associated with NF1 including cerebral
aneurysms [49] moyamoya syndrome [50] and ectatic or
stenotic cerebral vessels [51] which may lead to stroke or
cerebral hemorrhage predisposition. In the other hand
fetal complications consist of spontaneous abortions of
first trimester, stillbirth, intrauterine growth restriction,
preterm labor by cesarean delivery, placenta previa,
oligohydramnios [11,13,28,37,39,41]. All of these com-
plications may be associated, at least in part, with the
NF1-associated vasculopathy which is likely to determine
a spectrum of disorders affecting trophoblast invasion
and placental vascularity, thus causing abnormal pla-
centation and resulting vasculopathy affecting the fetus
[52-53]. Fetal distress, neurofibromatosis lesions on the
newborn, malpresentations and cephalopelvic dispro-
portion due to undiagnosed pelvic neurofibromas and
pelvic bony contractures, as well as severe preeclampsia,
abruptio placentae, pheochromocytoma, neurofibroma
on spinal cord and elective repeat is reported to increase
the rate of cesarean section in women affected by NF1
[11-13,41].

a. Effect of pregnancy on NF1

In most studies, an important percentage of patients,
usually more than 50%, affected by NF1, during preg-
nancy, have reported an increase in terms of number and
size of preexisting neurofibromas [11,54]. This growth
tendency of neurofibromas, is suggested by in vitro
studies, to be mediated mainly by estrogen, progester-

one and androgens along with epidermal growth factor,
fibroblast growth factor and transforming growth factor
alfa [8,9]. Subsequently to delivery, often patients who
mentioned aggravation of the disease while pregnant,
referred regression but no case of complete regression
has been reported [29,54].

Since 1906 Brickner has described nodular lesions,
that appear during pregnancy and gradually disappear
after delivery [55]. Later Sharpe & Young (1937) and Mori-
tz & Snider (1962) stated that pregnancy may provide a
growth stimulus on neurofibromatosis skin lesions and
that way promote diagnosis of the disease if it hasn't
been established until then [44,45]. Swapp and Main on
1973 released an interesting study of 10 NF patients and
their 24 pregnancies [25]. In five out of ten patients, the
lesions of neurofibromatosis appeared for the first time
during pregnancy. In the others the lesions increased in
size and number. The lesions regressed considerably af-
ter delivery in seven of ten patients. Furthermore, they
stated that hypertension during these pregnancies is
more than a chance association possibly due to Neuro-
fibromatosis vasculopathy. All ten patients to the end of
their pregnancies have shown significant rise of mean
blood pressure, while five of them were already hyper-
tensive at first visit. Several case reports and studies of
more patients have followed, to support that pregnancy
might worsen NF1 disease tumor lesions or stimulate the
rise of new ones or even provoke malignant transforma-
tion and emergence of pheochromocytoma. Recently
Well et al. (2020) published a retrospective study that
investigated the effect of pregnancy on tumor burden
in 13 patients with NF1, matched with 13 non-pregnant
patients as control group [43]. In this study, although
some NF1 patients experienced a subjective increase of
NF1-related clinical symptoms and tumor growth during
pregnancy, growth of plexiform and cutaneous neurofi-
bromas in pregnant patients, with MRI observation, was
not significantly different compared to non-pregnant pa-
tients. Furthermore, no patient developed new plexiform
neurofibroma (PNF) and no PNF underwent malignant
transformation, which was expected given the small in-
vestigated patient group. The only noteworthy difference
between the two groups was a significant growth of four
singular neurofibromas during pregnancy compared to
significant growth of only one neurofibroma in the con-
trol group. This might indicate that singular neurofibro-
mas can actually be affected by pregnancy, which is in
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accordance with previously described heterogeneous
responses of tumor growth to hormone exposure in vi-
tro [17,19,22] and case reports that presented significant
growth of singular neurofibromas like Isikoglu et al. and
Ramos-Zuiiga et al. [29,36].

b. Effect of NF1 on pregnancy

Maternal, fetal and obstetric complications have always
been in the center of interest in pregnant women af-
fected by neurofibromatosis. Many authors in the past
have reported cases of women with NF1 that presented
complications in one or more pregnancies. Subsequent-
ly most of the studies on larger patient samples as well
as retrospective register-based analysis have confirmed
that pregnancy complications are significantly increased
among women with NF1.

Initially the results between some studies with more
patients were contradictory. Hadi in 1995 reported, as a
result of a study focused on 14 pregnancies of 8 wom-
en with NF1, a rate of live births as low as 50% [27]. This
result attracted interest as previous similar studies like
Jarvis and Crompton (1978) [26] and Weissman et al.
(1993) [12] had published live birth rates that exceed-
ed 90% (95.5% and 91.3% respectively). Also, Jarvis and
Crompton [26] did not observe higher rates incidence of
obstetrical complications in NF patients compared to the
general population. Later, Dugoff & Sujansky (1996) [11]
announced the results of a study based on questionnaire
and medical records review of a total of 247 pregnancies
of 105 women affected by NF1. In their study, although
the rate of live birth was 74% and the rate of cesarean
deliveries was increased, no increased risk for pregnancy
complications was reported. A few years later Segal et al.
(1999) [28] showed up with the evaluation on outcomes
of 13 pregnancies on 8 patients with NF1, matched 1 to 5
with a control group. Interestingly, it has been document-
ed a significant increase of the risk of all major obstetric
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complications, mentioned before to relate with pregnan-
cy in NF1. More precisely hypertension incidence in the
study group was 12.5% versus 4.6% in the control group,
preterm delivery 30.8% vs.6.1%, lUGR 46.2% vs. 8.9%, Still-
birth 23% vs. 1.5% and cesarean section 38.5% vs. 7.7%
respectively. Additionally, it has been registered a lower
fetal weight at delivery in women with NF1 (2379+940g
vs. 3186+5179). To make things clearer new retrospective
studies on larger patient sample have followed. In 2013
Terry et al. [13] conducted a population-based retrospec-
tive study including data from 1553 cases of pregnant pa-
tients with NF1 in USA which demonstrated significantly
higher rate of gestational hypertension, preeclampsia,
intrauterine growth restriction, cerebrovascular disease,
preterm labor and cesarean delivery. Recently Leppavir-
ta et al. (2017) [41] with their retrospective total Finnish
population study, confirmed once more that in women
with NF1, the risk for cesarean delivery and pregnancy
complications, including hypertension, preeclampsia,
poor fetal growth, placental abruption, maternal care for
disproportion, and oligohydramnios, was significantly in-
creased. In addition, it has been showed for the first time
that the NF1 syndrome of the fetus might shorten even
more pregnancy duration.

Conclusion

Summarizing, the latest literature agrees that pregnancy
in patients with NF1 should be considered as at increased
risk for obstetric complications. These patients need to
be at close antenatal monitoring at tertiary centers for
signs of hypertension/preeclampsia and intrauterine
growth restriction that are considered to be responsible
for stillbirths, preterm labor and higher rates of cesare-
an sections. Furthermore, close observation for signs of
disease aggravation by clinicians, expert on neurofibro-
matosis, is also needed in order to guarantee the best
possible outcome. W
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ABSTRACT

Introduction: Cephalocele is the herniation of intrac-
ranial structures such as arachnoid, glial and central
nervous system rests through a fetal skull defect. Al-
though the estimated incidence of cephaloceles is
0.8-4 per 10.000 live births, this number may be un-
derestimated due to stillbirths and elective pregnancy
terminations.

Case Presentation: We present the case of a 34-year-
old primigravida with an uneventful medical and family
history, who attended our unit for the second trimes-
ter fetal ultrasound examination. The ultrasound scan
showed a singleton live fetus with a gestational age of
23 weeks and normal growth parameters for the gesta-
tional age of the pregnancy. The sonographic evaluation

of the fetal head revealed a posterior protruding sac-like
structure, which appeared to originate from the right
lambdoid suture. The mass measured 22.6 x 27 x 16 mm
and did not appear to include brain tissue. MRI revealed
the apparent elevation of the straight venous sinus, a
pathognomonic feature of congenital atretic parietal
cephaloceles.

Conclusion: Careful evaluation of the fetal head dur-
ing the second trimester ultrasound is essential for the
timely and accurate diagnosis of atretic cephaloceles.
MRI is helpful to differentiate sculp lesions such as sinus
pericranii, lipomas, teratomas, sarcomas and cephaloce-
les. Early prenatal detection of cephaloceles allows more
time for delivery planning and parental counselling.

KEY WORDS Cephalocele; atretic parietal cephalocele; meningioma; congenital brain lesions;
central nervous system abnormalities
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Figure 1

Figure 3

Introduction
Cephalocele is the herniation of intracranial structures
through a fetal skull defect (1). The protruding mass con-
sists of meningeal and vestigial tissues such as arachnoid,
glial and central nervous system rests. When the lesion
includes brain tissue the lesion is classified as encepha-
locele (1). Cephaloceles are categorized in Type | which
consist mostly of arachnoid tissue and anomalous blood
vessels and type Il which have ectopic foci of neural and/
or glial elements (2). Further classification separates
cephaloceles in primary which are present at birth and
secondary which are a result of surgery or trauma.

The incidence of cephaloceles is estimated at 0.8 -
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Figure 2

4:10,000 live births (3). However, this number may be
underestimated due to stillbirths and elective pregnan-
cy termination. A female predisposition has also been
reported in small case series (4). Atretic cephaloceles ac-
count for 4-17% of all cephaloceles and they occur more
commonly near the lambdoid suture either parietally or
occipitally. Parietal cephaloceles account for 37.5-50%
(2,5).

Diagnosis of cephalocele is usually made postnatally,
due to the detection of a scalp lesion or as part of con-
genital hydrocephalus evaluation. However, prenatal
identification of cephaloceles has also been reported
and it facilitates postnatal planning and treatment. We
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report the case of an atretic parietal cephalocele that was
identified during a routine antenatal visit in the second
trimester of pregnancy.

Case description
A 34-year-old pregnant woman presented to the Ob-
stetrics Ultrasound Department of Alexandra Maternity
Hospital in Athens, Greece during the second trimester of
her pregnancy. The woman was Gravida 1 Para 0 (G1P0).
The gestational age of the pregnancy was 23 weeks and
0 days. The woman'’s past medical history was uneventful.
During her pregnancy, she was subjected to prenatal
testing including a first trimester scan. Ultrasound exam-
ination revealed one fetus with normal growth parame-
ters and amniotic fluid index for the gestational age of
the pregnancy. Biparietal Diameter was 56.5mm, Head
Circumference 197.2mm, Abdominal Circumference
186.6mm, Femur Length 43.6mm and the estimated
fetal weight was 617gr. The sonographic evaluation of
the fetal head revealed a posterior protruding sac-like
structure (Figure 1). The mass appeared to originate from
the right lambdoid suture and measured 22.6 x 27 x 16
mm. The lesion did not appear to include brain tissue.
However, a small vascular structure was detected with-
in the protruding mass. Further evaluation of the fetal
head revealed ventriculomegaly, as the posterior horns
of the lateral ventricles measured 13.7mm and 12mm
respectively (Figure 2). The anomaly scan did not reveal
any other congenital malformations. Considering the
position of the lesion, a fetal brain Magnetic Resonance
Imaging (MRI) scan was suggested. The MRI scan showed
an apparent elevation of the straight venous sinus, the
sagittal venous sinus and the cerebellar tentorium. The
bone defect measured 5mm laterally to the right lamb-
doid suture (Figure 3a and 3b). Development of the ce-
rebral cortex appeared pathological, as suggested by the
presence of cerebral grooves which do not correspond to
the normal brain development for the gestational age of
the fetus. The subarachnoid space was diminished, and a
small impression of the fetal cranium was noted. The pos-
terior horns of the lateral ventricles appeared enlarged
at 10.4mm and 10mm respectively. The cerebellar tonsils
and the cerebellar vermis appeared normal. The corpus
callosum also appeared normal. After careful evaluation
of the ultrasound and MRI characteristics of the lesion,
the diagnosis of cephalocele was suggested.

Discussion

There are many theories regarding the cause of atretic
cephaloceles. A viable theory suggests that the origin of
the cephalocele can be attributed to the persistence of
neural crest remnants, while others have proposed the
persistence of a fetal neural bleb to be the aetiologic fac-
tor of cephaloceles (5-7).

Abnormal presentation of the straight sinus, which is
positioned vertically, is a common find in parietal ceph-
aloceles (7). The straight sinus is positioned vertically
during fetal cranial development until the third month
of gestation when cerebral hemisphere expansion re-
sults in a more horizontal orientation (6). The embryonic
positioning of the straight sinus could be a result of a fi-
brous strand connecting the tectum to the membranous
cranium resulting in the interruption of the normal fetal
cranial development (6).

Differential diagnosis of atretic cephaloceles includes
sinus pericranii, lipomas, teratomas, sarcomas and other
sculp lesions. In the majority of cases, the presence of a
vertical straight sinus is sufficient to differentiate atretic
cephaloceles from other lesions. Sinus pericranni can be
differentiated by its relationship with the underlying Du-
ral venous sinus (8).

The presence of atretic cephaloceles has been as-
sociated with a variety of other congenital anomalies.
Occipital atretic cephaloceles have been associated
with Meckel-Gruber syndrome and Walker-Warburg
syndrome (5,9). Atretic parietal cephaloceles have also
been associated with Dandy Walker Syndrome, Holo-
prosencephaly, Chiari type Il malformations and corpus
callosal agenesis (2).

Determination of the prognosis of patients with
atretic cephalocele remains challenging given the rari-
ty of the condition and the lack or relevant studies. It is
generally accepted that the prognosis of infants with
atretic cephaloceles varies depending highly on the
presence or absence of other central nervous system
abnormalities (10). Good prognosis has been reported
for patients with no other central nervous system ab-
normalities (10). In any case, early prenatal detection
allows more time for parental counselling and delivery
planning. &
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Prenatal diagnosis of complete
transposition of the great arteries at 12
weeks of gestation in a fetus with normal
nuchal translucency: a case report

Panagiotis Antsaklis, Thomas Economou, Alexandros Psarris, Marianna Theodora,
Michael Syndos, George Daskalakis
1st Department of Obstetrics and Gynecology, “Alexandra” General Hospital, National and
Kapodistrian University of Athens

ABSTRACT

Introduction: Complete transposition of the great ar-
teries (TGA) is a common cardiac malformation with
atrioventricular concordance and ventriculoarterial
discordance with and incidence of 20-30 per 100,000
cases. While prenatal diagnosis of TGA remains chal-
lenging, especially in the first trimester ultrasound
scan, advances in ultrasound equipment and sonogra-
pher training have resulted in an increased detection
rate (from 12.5% to 72.5%) in the last decades.

Case Presentation: We present the case of a 31-year-
old Caucasian primigravida with no medical or family
history of congenital anomalies, who attended our unit
for the routine first trimester ultrasound examination.
The initial scan revealed a singleton live fetus with a
gestational age of 12 weeks and a normal nuchal trans-
lucency, nasal bone, flow pattern in the ductus veno-
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sus and no regurgitation in the tricuspid valve of the
fetal heart. While the four-chamber view of the heart
appeared normal, careful examination of the outflow
tracts failed to show the crossing of the pulmonary
artery with the aorta. The parallel course of the great
arteries confirmed the diagnosis of complete transpo-
sition of the great arteries.

Conclusion: Examination of the two outlet echocardi-
ographic views during the 11 - 13+6 ultrasound scan
by obstetric sonographers allows for early detection of
TGA. The presence of TGA warrants a thorough anoma-
ly scan and genetic counselling as TGA is associated in
10% of the cases with other noncardiac malformations.
Finally, antenatal detection of TGA results in better clin-
ical status before surgery and improved postoperative
outcome of the neonate.

A[0):4p 5T Transposition of the great arteries; TGA; X-sign; cardiac defect; parallel course
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Introduction

Dextro-transposition of the great arteries (d-TGA) char-
acterized by situs solitus, atrioventricular concordance
and ventriculoarterial discordance , is associated with
early and severe neonatal central cyanosis, requiring
urgent diagnosis and appropriate treatment [1]. It rep-
resents 5-7% of all congenital cardiac malformations,
corresponding to an incidence of 20-30 per 100.000
cases and a 1.5:1 to 3.2:1 male preponderance [1-5]. In
10% of the cases d-TGA may be associated with other
non-cardiac malformations [2], while the karyotype in
most cases is normal [6]. Prenatal diagnosis of transpo-
sition of TGA remains a great challenge in fetal med-
icine, due to the difficulties associated with the eval-
uation and correct identification of great arteries and
their origin [7-11]. The diagnosis of TGA during the first
trimester of pregnancy is an even greater challenge.
Studies regarding prenatal screening for congenital
heart malformations show a sensitivity of identifying
d-TGA around 3-17% [1,7,12]. This detection rate ac-
cording to some studies has increased the last decades
from 12.5% to 72.5% [13].The diagnosis of d-TGA is pos-
sible during the 11-13+6 weeks scan, but as expected
detecting d-TGA at that time is more difficult than in
the second trimester and most cases are missed [14].
The relationship between increased nuchal translu-
cency (NT) and major cardiac defects has been estab-
lished and an early fetal echocardiography in fetuses
with increased NT is suggested [15-16]. However, the
effectiveness of detailed examination of the fetal heart
as a routine, in fetuses considered low-risk after the NT
examination and first trimester sonographic markers -
nasal bone (NB), ductus venosus (DV) and tricuspid re-
gurgitation (TR) — remains unclear [17-19]. We present a
case of TGA diagnosed at 12 weeks of gestation during
the routine 11-13+6 weeks scan, in a patient with nor-
mal NT, and normal DV and TR.

Case description

A 31-year-oldCaucasian woman in her first pregnancy,
with an unremarkable medical and family history for
congenital malformations or genetic disorders, attended
our unit for the routine 11-13+6 ultrasound examination,
for screening of fetal chromosomal abnormalities. The
examination in our unit is performed according to the
guidelines of the fetal medicine foundation (FMF) with
measurement of the NT and the other first trimester so-
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Figure 1. Normal 4 chamber view of the fetal heart

nographic markers suggested by FMF for the screening
of chromosomal defects (NB, DV, TR, facial angle - FA) in
combination with maternal serum biochemistry (PAPP-A
and freep-hCG). All examiners are accredited by the FMF
for all the above examinations. In our unit as part of a mul-
ticenter study we perform an extended morpho-genetic
ultrasound protocol during the 11-13+6 weeks scan for
the detection of structural abnormalities. Ultrasound ex-
aminations are performed with a GE 730 PRO and PHILIPS
HD 11 ultrasound machine with abdominal transducer.
Theinitial ultrasound examination showed a singleton live
pregnancy with a fetal heart rate (FHR) of 162 bpm and a
crown rump length (CRL) of 53.6 mm, corresponding to
gestational age (GA) of 12 weeks, which was in agreement
with the GA calculated by the last menstrual period of the
woman (LMP). Further ultrasound assessment of the fe-
tus showed a normal NT for the GA (NT=1.9 mm), normal
NB, normal flow pattern in the DV and no regurgitation
in the tricuspid valve of the fetal heart. According to our
protocol we proceeded to further assessment of the fetal
anatomy. For the assessment of the fetal thorax the proto-
col of our study is as follows: transverse planes (transverse
cardiac sweep): a. situs evaluation, b. area one quarter to
one third of the chest and angle 45+/-15° from the ante-
ro-posterior midline (subjective appreciation, measured
only if seemed abnormal), c. atrio-ventricular valve offset-
ting in four chambers view and tricuspid valve (TV) flow
assessment using pulsed Doppler, d. aorta arising from
the left ventricle and pulmonary trunk arising from the
anteriorly placed right ventricle and crossing to the fetal
left side over the ascending aorta, e. color-flow investiga-
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Figure 2. The parallel course of the great arteries

tion of four-chamber view, outflows emergence - ‘X’ sign
(the crossing of the main pulmonary artery with the aorta
and being equal in size), and three vessel view - 'V’ sign
(the connection of the aortic arch and ductus arteriosus),
f.ductus venosus (DV) flow assessment using pulsed Dop-
pler.

The examination revealed a normal four chamber view
(Figure 1) and three vessel view of the fetal heart. How-
ever, careful examination of the outflow tracts failed to
show the crossing of the pulmonary artery with the aor-
ta (X-sign). The fetus was examined by a specialist in fetal
echocardiography who confirmed the “parallel course”
of the great arteries (Figure 2), raising the possibility of
congenital heart disease affecting the origin of great ar-
teries, including transposition of the great arteries. The
pulmonary artery coming out from the left ventricle is
depicted in Figure 3.

The fetus was reassessed at 14** weeks with an ultra-
sound examination which confirmed the diagnosis. The
couple had extensive counseling by specialists in fetal
medicine, fetal echocardiography, neonatal cardiology
and pediatric cardiac surgery, from the tertiary neonatal
unit that our unit is affiliated with. They were informed
about the follow up they should have during pregnancy,
the possibilities and the prognosis of the neonatal out-
come. They also decided to proceed to examination of
the fetal karyotype at 16 weeks of GA, in order to exclude
particularly microdeletions of 22q11. The amniocente-
sis showed a normal male karyotype (46XY). However,
the parents decided to proceed with termination of the
pregnancy at 18 weeks of gestation, due to socio-eco-
nomic reasons. The postmortem examination showed

PHILIPS

Figure 3. The pulmonary artery coming out from the left
ventricle

a complete transposition of great arteries without any
other obvious cardiac or extracardiac abnormalities.

Discussion

D-transposition of the great arteries is one of the most
common cyanotic congenital heart defects in the neo-
natal period, representing 5-7% of all congenital heart
diseases, corresponding to 20-30/100000 live births.
In 10% of cases TGA is associated with other noncar-
diac malformations [2,20]. Antenatal diagnosis of TGA
results in better clinical status before surgery and im-
proved postoperative outcome, compared to those di-
agnosed postnatally [21]. Early management includes
intravenous administration of prostaglandin E1 in order
to maintain the patency of the arterial duct [22]. When
prostaglandin infusion proves insufficient, balloon atrial
septostomy (known as the Rashkind procedure) is per-
formed to ensure proper oxygenation and to allow for
more time before the corrective operation is performed
[23]. The treatment of choice is the arterial switch oper-
ation which has shown survival rates of 88% at both 10
and 15 years of age [24].

The diagnosis of D-TGA was infrequently recognized
by obstetric sonographers in the era of the four-cham-
ber view [12, 25]. There is a rise in the detection rate from
20% with the increased number of routine antenatal
scans and a policy of careful training for two outlet echo-
cardiographic views [12, 25]. Regions of Paris achieved
a detection rate of 72% between 1995 and 2000) [13].
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Early detection of D-TGA allows for more time for genet-
ic counselling and fetal karyotyping. Even though d-TGA
is rarely associated with genetic syndromes, it has been
sporadically associated with trisomy 8, trisomy 18, VAC-
TREL syndrome, CHARGE syndrome, tuberous sclerosis,
deletion of the long arm of chromosome 11 and the
short arm of chromosome 18, Turner syndrome, Noonan
syndrome, Williams syndrome and Marfan syndrome
[26-32]. Early detection also facilitates planning of the
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ABSTRACT

Absence of ductus venosus in the fetus is a rare find-
ing. Prognosis in these cases is determined by the ex-
tent of portal system development. Three dimension-
al ultrasound images visually reconstruct the complex

course of fetal vessels, which with two dimensional
ultrasound in most cases is unattainable, establish-
ing proper diagnosis and enabling appropriate coun-
seling.

KEY WORDS ductus venosus absence, 3D ultrasonography, Abernethy malformation, portosys-

temic shunt

he absence of ductus venosus (DV) in the fetus is a

rare finding (0,04%), that is increasingly being rec-

ognized in the detailed first trimester ultrasound
examination [1]. In these cases, there is an increased risk
for portal system malformations and abnormal portosys-
temic shunts, diverting portal blood to the inferior vena
cava (IVC). An extrahepatic shunt that may connect to vari-
able sites of the systemic circulation is named Abernethy
malformation, and can be readily visible in fetal ultrasound
examination [2]. Prognosis is mainly determined by the ex-
tent of portal system development.

This is the three-dimensional (3D) Doppler ultrasound
image (GE Voluson E10) at gestational age 24+6 weeks,
showing the normally developed portal system and the
discontinuation of the normal sequence of the umbilical
vein (UV) due to absence of DV (Figure 1). An aberrant
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vessel (AV) emerges from the UV just below the umbilicus,
and coursing above the bladder and between the umbili-
cal arteries (UAs), anastomoses with the IVC. Color depicts
opposite direction of blood flow in the AV than in the UAs.
Thus, this case was diagnosed as an Abernethy malforma-
tion Type 2, since there is a normal portal system and the
AV functions as a shunt, diverting umbilical blood directly
to the IVC. Fetal karyotype was normal. The fetus was deliv-
ered vaginally at term, weighing 2.800 g. Transient hyper-
bilirubinemia was observed during the neonatal period,
and the infant is reported as asymptomatic at four months
of age.

The pathophysiological significance of DV absence in the
fetal state of circulation is not yet fully understood. Estab-
lishment of connection between umbilical and systemic
circulation is critical for the viability of the early embryo. This
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Figure 1: Three-dimensional (3D) Doppler ultrasound image
of ductus venosus (DV) absence at 24+6 weeks. The DV is ab-
sent (arrow *) and umbilical blood flow is diverted to the inferi-
orvena cava by an aberrant vessel (AV). UV: umbilical vein, UA:
umbilical artery, PS: portal system.

connection is formed in the fetal liver through the portal cir-
culation and the hepatic veins, and through the DV which
physiologically bypasses the liver. The liver then becomes
the ‘metabolic brain’ of the fetus by regulating the amount
of umbilical blood that passes through the liver parenchyma
or bypasses it via the DV directly to the infracardiac portion
of the IVC. The effect on fetal wellbeing due to replacement
of the DV by an abnormal extrahepatic shunt is not clear.
The prognosis for postnatal life though, is primarily deter-
mined by the possibly coexisting portal system abnormal-
ities and not by the size or type of fetal shunt. If the portal
vein is absent, as in Abernethy malformation type 1, there
is an increased risk for hepatic failure requiring transplanta-
tion as well as hepatic malignancies later in life [3].
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Figure 2: Three-dimensional (3D) Doppler ultrasound im-
age of ductus venosus (DV) absence at 12+2 weeks. Umbili-
cal blood flow is diverted to the inferior vena cava by an ab-
errant vessel (AV). UA: umbilical artery, PS: portal system.

Consequently, visualizing the integrity of the fetal portal
system is very important for prenatal counseling, and it is
ultrasonographically more challenging than identifying the
usually large bore aberrant vessel. It is of note that most of
the above described vascular configurations were identifi-
able at gestational age 12+2, but they were not considered
adequate for definite diagnosis (Figure 2). Optimization of
volume acquisition and rendering settings could possibly
have resulted in even more informative 3D images in the
first trimester.

Three-dimensional ultrasound images visually recon-
struct the complex course of fetal vessels, which with 2D
in most cases is unattainable, establishing proper diagnosis
and enabling appropriate counseling. M

malformation by three-dimensional ultrasonography.
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ABSTRACT

Objectives: Preterm prelabor rupture of membranes
(PPROM) is associated with significant perinatal morbid-
ity and mortality. To date, the latency period to delivery
cannot be reliably predicted. The aim of this study was
to identify potential sonographic predictors of the inter-
val until delivery in cases with PPROM.

Methods: This was a retrospective cohort study of all
singleton pregnancies with PPROM between 24*° and
33+ gestational weeks that were admitted in the 3 Ac-
ademic Department of Obstetrics and Gynecology De-
partment of the Aristotle University of Thessaloniki be-
tween January 2016 and December 2019. Sonographic
parameters including the cervical length (CL) and the
deepest vertical pool (DVP) of amniotic fluid, as well as
the pregnancy outcomes were examined.

prediction
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Results: In total, 50 women fulfilled the inclusion criteria
and were included in the study. The multivariate analy-
sis (multiple linear regression) revealed that only the CL
made a unique contribution (p=0.001, beta=0.542) to
the latency interval. Moreover, in the subgroup multi-
variate analyses (binary logistic regression), only the CL
correlated significantly with a latency interval greater
than 2 days (p=0.008, OR=1.142, 95% Cl=1.036-1.262)
or latency>7 days (p=0.034, OR=1.076, 95% CI=1.005-
1.125).

Conclusions: The CL may be an independent predictor
for the latency interval in pregnancies with PPROM be-
tween 24 and 34 gestational weeks. Further research is
needed on potential sonographic and other biomarkers
for the effective prediction of imminent delivery.

KEY WORDS preterm prelabor rupture of membranes, cervical length, ultrasound, amniotic fluid,
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Introduction

Preterm (<37 weeks) prelabor rupture of membranes
(PPROM) complicates about 2% of pregnancies and 40%
of these cases result in prematurity, thus, contributing to
the associated neonatal morbidity and mortality [1-4].
In cases with PPROM after 24 weeks of gestation, all the
major guidelines recommend expectant management,
at least until 34 weeks [5]. Moreover, antenatal cortico-
steroids when administered between 24 and 34 weeks
improve perinatal outcome, especially when delivery oc-
curs within 2 to 7 days [6]. Furthermore, the administra-
tion of magnesium sulfate before 32 weeks of gestation
improves neonatal outcome, when given up to 24 hours
before delivery [6].

In most countries, women with PPROM are managed
as inpatients, however, there are countries that may al-
low outpatient surveillance in selected cases; a signifi-
cant proportion of women will deliver within 48 hours
or within 7 days from the rupture, however many will
remain undelivered, some for more than 2 weeks [7].
Predictive factors of the neonatal outcome in cases with
PPROM include gestational age, severe oligohydramnios
and cesarean delivery [8]. Therefore, the accurate pre-
diction of the onset of labor in cases with PPROM would
be clinically useful for timely administration of antenatal
corticosteroids and magnesium sulfate and also for the
triage of women that may be safely managed expectant-
ly as outpatients.

It has been shown that ultrasound may be useful in
the prediction of the interval between membrane rup-
ture and labor onset, by the measurement of cervical
length and presence of funneling and also the amniotic
fluid volume at presentation [9], however existing evi-
dence is not definite. Thus, the aim of this study was to
investigate sonographic predictive factors for the laten-
cy interval in pregnant women with PPROM.

Materials and Methods

Study design, setting and participants

This was a retrospective cohort study including patients
with singleton viable pregnancies complicated by PPROM
between 24+ and 33*¢ gestational weeks, that were ad-
mitted in the high-risk pregnancy unit of the 3 Obstetrics
and Gynecology Department of the Aristotle University of
Thessaloniki, between January 2016 and December 2019.
Women with multiple pregnancies, history of cervical sur-
gery and those with missing fetal ultrasound biometry

Table 1. General characteristics of the study population

(1))
mztr‘:lrrtzlristics Median = Range IQR
Age 337 15-41.1 6.8
BMI 23 18.6-41 6.78
Weight gain (kg) 9 0-29 7
Latency (days) 5.5 0-29 10.5
N %
Smoking no 27 54
yes 23 46
GDM no 46 92
yes 4 8
Multiparous no 27 54
yes 23 46
Last delivery
mode cs 7 304
(multiparous)
VD 16 69.6
Days from US to Delivery 3 0-16 | 3.25
GA at birth 32 24-34 | 475
Mean SD
Estimated fetal weight (g) 1646 514
EFW-centile 358 21.6
Birthweight (g) 1746 523
Birthweight centile 493 28.8
Cervical length 22.78 11.98
Deepest pocket 2.1 1.2
Number Percentage (%)
Cephalic . yes 36 72
presentation
no 14 28
Gender male 29 58
female 21 42
Funneling yes 10 20
no 40 80

BMI: body mass index, US: ultrasound, GDM: gestational diabetes mellitus, EFW:
estimated fetal weight
GA: gestational age, SD: standard deviation,
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Table 2. Univariate analysis between latency period and each factor

Spearman’s

Cervical

Weight

. MA BMI DP : EFW BW GA birth
correlation length gain
P values 0.858 0.691 0.892 <0.001 0.237 0.04 0.17 0.193
rho -0.026 -0.058 0.02 0.626 -0.17 -0.291 -0.197 -0.187
Mann- . . . . Previous delivery
Whitney Smoking GDM Parity Abnormality Funneling Gender mode
P values 0.742 0.21 0.464 0.116 0.019 0.497 0.298

BMI: body mass index, GDM: gestational diabetes mellitus, EFW: estimated fetal weight

GA: gestational age, MA: maternal age DP: deepest pocket

and incomplete outcome data were excluded from the
study. The gestational age was determined by first trimes-
ter ultrasound (crown-rump length) or by head circumfer-
ence measurement during the second trimester if there
was no first trimester ultrasound available.

According to the local protocol, all women were rou-
tinely hospitalized until delivery. In cases where sponta-
neous delivery did not occur, either induction of labor
or cesarean delivery were performed at 34 gestational
weeks and the mode of delivery was decided based on
standard obstetric indications. The diagnosis of PPROM
was made based on clinical history and physical exam-
ination. Their management included administration
of corticosteroids for fetal lung maturation, antibiotic
treatment for 7 days (ceftriaxone, clarithromycin and
metronidazole), weekly growth scans and daily non-
stress tests after 28 weeks of gestation. All sonographic
examinations were performed with an S8 Voluson GE
ultrasound, by obstetricians certified in obstetric ultra-
sonography. Patients’ demographic data, somatometric
and medical history including maternal age and weight,
weight gain, body mass index (BMI), smoking, parity and
diagnosis of gestational diabetes mellitus were collect-
ed. Sonographic measurements [estimated fetal weight
(EFW), presentation, placental position, cervical length
(CL), cervical funneling, deepest vertical pool - DVP]
were routinely prospectively collected and recorded in
an electronic database (Astraia). The cervical length was
measured transvaginally, as previously described [10].
The perinatal outcome parameters, including date, indi-
cation and mode of delivery, birthweight and neonatal
complications were also routinely recorded in the same
database.

62

Statistical analysis

Except for descriptive data (parametric: mean + SD,
non-parametric: median, range, IQR), a normality test
was used for selecting parametric and non-parametric
variables and their respective analysis. Latency was the
dependent variable and was examined both as con-
tinuous and binary (latency > 2 days and latency > 7
days). Initially, the association between maternal data,
ultrasound parameters, pregnancy outcome and latency
was examined separately for each independent variable
with parametric and non-parametric tests (Spearman’s
correlation, t-test, Mann-Whitney test, Chi-square test).
Following that, multivariate analysis was performed, in-
cluding all previously important factors. In all tests the
statistical significance was set at 0.05. Finally, women
were divided according to gestational age at PPROM,
group A: 24%° - 27*weeks (N= 15) and group B: 28 -
33%* weeks (N=35). Subgroup analysis included both
comparisons between the groups and investigation of
the independent variables of latency. The IBM Statistical
package for Social sciences (SPSS), version 25.0 was used
for statistical analyses.

Results

Overall, 50 women fulfilled the inclusion criteria and
were included in the study. The participants’ demo-
graphic data are presented in Table 1. Of note, no cases
of clinically and laboratory confirmed chorioamnionitis
were detected in our sample.

The association of each independent variable with
the latency period was examined separately for each
variable. Among all variables, CL showed a significant
positive correlation with the latency interval (p<0.001,
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Table 3. Multivariate analysis between latency period and each factor.

VEHELIE) Cephall'c CL CL>15 EFW Funneling model
values presentatlon
?_=z
Latency ~ P<0.001 P=0.193  P=0.987 :;?:s):: g 35%
beta=0.542 beta=-0.16 = beta=0.002 R=0200 S2%
>
P=0.067 p=0.008 -
Latency<2d OR=5.963 OR=1.143 p<0.001 5
32
P=0.062 P=0.014 5
- - - =0. Q
Latency<2d o 5 497 OR=10.165 p=0.002 2
N
P=0.034 P=0.081 P=0.343 i 8
Latency<7d - OR=1.076 - OR=0.999 = OR=0306 ©-0-002 3
P=0.025  P=0.036  P=0.193 ~ &
Latency<7d - OR=6.011 OR=0.999 = OR=0.204 P=0.005 5

rho=0.626) while EFW (p=0.040, rho= -0.291) showed
a significant negative correlation. The absence of fun-
neling also correlated to an increased latency peri-
od (absence, Median-MD=8.5 days R=0-29 IQR=12.5
vs presence, MD=3 days R=0-11 IQR=5, p=0.019,
Mann-Whitney) (Table 2). The multivariate analysis (mul-
tiple linear regression) that included all previous signifi-
cant factors revealed that only CL makes a unique contri-
bution (p=0.001, beta=0.542) and this model explained
29.9% of the variance of latency (p<0.001).

A subgroup analysis with latency period as a categor-
ical variable was also performed. In particular, partici-
pants were separated according to latency period: group
A<2 days and group B >2days and group C<7 days and
group D>7 days. Regarding latency >2 days, cephalic
presentation was correlated with latency period >2 days
(p=0.030, Chi-square test) and also, there was statistical-
ly significant difference in CL between women with la-
tency <2 days and >2 days (group A: Mn=10.25, SD=8.79
vs group B: Mn=25.1. SD=11.04, p=0.001, t-test). Multi-
variate analysis (binary logistic regression), including the
previous factors, revealed that only CL correlated sig-
nificantly with the presence of latency>2 days (p=0.008,
OR=1.143, 95% Cl=1.036-1.262). Multivariate analysis
for CL=15mm as a cut-off revealed that only CL>15mm
correlated independently with latency>2 days (p=0.014,
OR=10.165, ClI=1.595-64.766) (Table 3).

For latency>7 days, there was statistically significant
difference in CL (group C: Mn= 18.07, SD=10.84 vs group
D: Mn=28.77,SD=10.81, p=0.001, t-test) and EFW (group
C: Mn= 1777 SD=544 vs group D: Mn=1479 SD=430,
p=0.041, t-test) between the two groups. Presence of
funneling also correlated with latency <7days (p=0.016,
Chi-square test). Multivariate analysis (binary logistic
regression) including the previous factors revealed that
only CL was correlated significantly with the presence
of latency>7 days (p=0.034, OR=1.076, 95% CI=1.005-
1.125). Multivariate analysis (binary logistic regres-
sion-hierarchical) for CL=15mm as a cut-off revealed that
both CL>15mm (p=0.025, OR=6.011) and EFW (p=0.036,
OR=0.999) correlated independently with latency>7
days (Table 3).

Finally, subgroup analysis according to gestation-
al age at PPROM was performed. Patients with PPROM
at <28w delivered significantly lower birthweight
neonates, (p<0.001, group A:1144+316 gr vs group
B:2004+353 gr) and had lower sonographic EFW
(p:0.001, group A:1069+244 gr vs group B:1893+383
gr) compared to those with PPROM at later gestational
age. However, there were no other differences in mea-
surements between the groups. Furthermore, in group
A, a moderate association between CL and latency was
identified (p=0.019, r=0.595) and there was significant
difference in latency interval (p=0.021) between nullip-
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arous (Mn:7.75+6.73 d) and multiparous (Mn:17+6.83 d)
women. Multivariate analysis (multiple linear regression)
including both parity and CL in the model, explained
48.7% of variance (ANOVA R?=0.487, p=0.018) with-
out revealing any single independent variable (Parity
Beta=0.408, p=0.102, CL Beta=0.415, p=0.096). No other
factors correlated significantly with latency in univariate
analysis. Regarding patients with PPROM at <28w (group
B), only CL correlated strongly and positively with laten-
cy (p<0.001, rho:0,644).

Discussion

This study has shown that: 1) in cases with PPROM be-
tween 24 and 34 weeks, the measurement of CL may
predict the latency interval, 2) a short CL may be an inde-
pendent predictor for early delivery in such cases and 3)
there is a moderate positive linear correlation between
CL and latency interval.

This study is clinically relevant as there is uncertainty
on the best approach in cases with PPROM, regarding
the timely use of antenatal corticosteroids and magne-
sium sulfate, as well as the option and the appropriate
antibiotic scheme. To date, few studies have addressed
this issue.

The value of CL in the second trimester of pregnancy
on the prediction of preterm delivery is well established
[11]. In addition, we found that CL in PPROM may be an
accurate predictor for the latency interval until delivery.
Our results are consistent with those from the study by
Lee et al., who conducted a retrospective analysis in 121
cases of PPROM and found that the combination of CL
and DVP may accurately predict the latency interval with
a reported sensitivity of 82.2% and specificity of 75.9%
[12].

We also found that cervical funneling was correlated
with the latency interval in the univariate analysis, but
no such correlation was identified in the multivariate
model. Evidence from a prospective study on PPROM
concluded that the use of transvaginal ultrasonography
for CL measurement in those cases may predict an early
delivery but cannot predict the risk of chorioamnionitis
or neonatal sepsis [13]. The same study mentioned that
funnelling was present in cases with short CL, but it was
not identified as an independent predictor for the laten-
cy interval.

With regard to DVP, we found that it is not an accurate
predictor for early delivery in cases of PPROM. This may
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be related to the small sample size of our study and is
in contrast with previously published data. Thus, in the
study by Melamed et al., gestational age on admission
(Hazard ratio - HR = 1.29; 95% Cl = 1.22-1.37), oligohy-
droamnios (HR = 1.49; 95% Cl = 1.18-1.87), cervical dila-
tion >1 cm (HR = 0.65; 95% ClI = 0.52-0.83), fetal growth
restriction (HR = 2.94; 95% Cl = 1.24-6.94) and nullipari-
ty (HR = 1.28; 95% Cl = 1.12-1.63) were associated with
shorter latency interval until delivery [9]. As already
mentioned, the residual amniotic fluid may play a crucial
role in the neonatal outcomes, as it has a direct impact
on survival rates and increases the risk of developing re-
spiratory distress syndrome [14].

Regarding antibiotics, following the publication of
the study of Lee et al. we routinely adopted the antibi-
otic scheme of ceftriaxone, clarithromycin and metro-
nidazole for 7 days [15]. This scheme was implemented
universally during the study period, so by following this
policy we minimized the risk of bias. A Cochrane review
concluded that for cases with PPROM the use of antibi-
otics was associated with a statistically significant reduc-
tion in chorioamnionitis (Relative Risk — RR= 0.66; 95%
Cl=0.46-0.96) and a reduction in the delivery rate within
48 hours (RR=0.71; 95% Cl=0.58-0.87) and 7 days of ran-
domisation (RR=0.79; 95% Cl=0.71-0.89) [16]. Moreover,
the incidence of neonatal infections was reduced (RR=
0.67, 95% Cl=0.52-0.85) [16].

This study has certain limitations. First, the retrospec-
tive study design may preclude some causal associations,
however all relevant data are routinely prospectively col-
lected. Second, some self-reported data may be associat-
ed with recall bias, mostly regarding the medical and ob-
stetric history, however this is a standard limitation even
in prospective studies. Third, our findings were based on
a sample of pregnant women in a single center; however,
the latter covers a population of more than 2 million peo-
ple in northern Greece. Finally, history of preterm birth
could be considered a plausible source of bias. However,
only one patient reported previous preterm birth.

To conclude, we found that the CL at the time of di-
agnosis of PPROM may be an accurate predictor for cas-
es complicated by PPROM. With regard to the available
international campaigns for the prevention and elimi-
nation of the incidence of preterm delivery, more bio-
markers are needed for high-risk pregnancies. Moreover,
the healthcare policy planners need to establish recom-
mendations on the proper surveillance of pregnancies



Sonographic predicting factors of latency interval in pregnancies
complicated by preterm premature rupture of membranes, p. 60-65

VOLUME 1 ISSUE 1 | 2021

complicated with PPROM and thus minimize the adverse
outcomes of prematurity. M
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Submission Preparation Checklist

As part of the submission process, authors are required to
check off their submission’s compliance with all of the follow-
ing items, and submissions may be returned to authors that
do not adhere to these guidelines.

¢ The submission has not been previously published, nor is
it before another journal for consideration (or an explanation
has been provided in Comments to the Editor).

o The submission file is in OpenOffice, Microsoft Word, or
RTF document file format.

e Where available, URLs for the references have been pro-
vided.

¢ The text is single-spaced; uses a 12-point font; employs
italics, rather than underlining (except with URL addresses);
and all illustrations, figures, and tables are placed within the
text at the appropriate points, rather than at the end.

e The text adheres to the stylistic and bibliographic re-
quirements outlined in the Author Guidelines.

¢ No conflict of interest in any of the authors

¢ The names of the authors of this article ARE NOT INCLUD-
ED INSIDE the word File or filename

o The lines are numbered inside the main article text

o | acknowledge that ALL the authors will be included dur-
ing the submission process through the corresponding form
(View this video for more details on how to submit an article)

Author Guidelines

1. Scope

Obstetric and Gynecological Imaging (“OGlI") is the
official journal of the Hellenic Society of Ultrasound in
Obstetrics and Gynecology, first published as “Ultra-
sonography”. This revived edition under the name of OGl,
published in English, aspires to promote scientific knowl-
edge in obstetric and gynecological imaging, and further
to expand on related topics that are significant for the
clinical obstetric and gynecological practice, worldwide. It
is a peer-reviewed Journal, aiming at raising the profile of
current evidence-based imaging practice and at improving
the scientific multidisciplinary dialogue. OGI presents clini-
cally pertinent, original research and timely review articles.
It is open to international authors and readers and offers a
compact forum of communication to clinical imaging and
related science specialists.
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2. Language

American English is the official language of the journal. All
submitted manuscripts should be written in American Eng-
lish.

3. How to submit a paper

All submissions for peer-review should be performed on-
line through the journal’s website www.ogijournal.com

The Editorial office and the Editor-in-chief will perform the
initial assessment of the manuscript and if the manuscript
is suitable for the journal and the submission is complete, it
will be sent to the relative reviewers. The reviewing process
that is followed is double blinded. During on-line submis-
sion, authors can enter the name/s of non-preferred review-
ers. The time allocated for reviewers to assess the manu-
script and submit their recommendation is three weeks.
The Editor-in-chief makes the final decision for publication.
The Editorial office will communicate the reviewer's com-

ments and the decision to the authors.

4. Manuscript originality and copyright

The submitted manuscript should be original, should not
contain previously published material and should not be un-
der consideration for publication in another journal. Previous
publication of an abstract as an oral presentation or scientif-
ic exhibit, either in print or electronically, does not preclude
submission of an original article for publication. Any poten-
tial overlap with prior publications should be clearly stated by
the authors to avoid redundant publications. The submission
needs to be approved by all co-authors and, in case of origi-
nal research; a‘guarantor’ of the study is required. As ‘guaran-
tor'may be considered a senior author that is deemed to take
overall responsibility for all aspects of the study (ethics, origi-
nality, consent, data handling, and all aspects of Good Medi-
cal Practice). The ‘guarantor’ of the study does not necessarily
need to be the corresponding author. OGI will not hold legal
responsibility should there be any claim for compensation.
All authors need to sign the copyright transfer form (http://
ogijournal.com/docs/Copyright Transfer Form.doc).

5. Ethical issues
Authorship and contributorship
Authorship should be based on the criteria defined by the In-
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ternational Committee of Medical Journal Editors recommen-
dations (http://www.icmje.org/icmje-ecommendations.pdf).

Complaints and appeals

The Editorial Board (EB) will discuss in detail all the com-
plaints and appeals on the decision of rejection of a submit-
ted manuscript or any concerns or allegations regarding mis-
conduct, and will decide accordingly. An independent panel
of international experts, including renowned journal editors
and directors of academic departments, may be consulted if
these issues arise.

Conflict of interest - competing interests

It is the authors' responsibility to fully disclose in the cover
letter any financial interests (shareholding or employment
by industry, etc.) relative to the work under consideration.
Any conflict should be stated in the manuscript before the
Reference section. Authors should acknowledge any source
of funding provided for the submitted subject matter (i.e.
grants, financial support for presentations at meetings, etc).
For clinical trials, the registration number, if available, should
be included. Advertisements will be kept out of the main text
body of the journal and it is the Editor’s responsibility that
the editorial decisions will not be influenced by advertisers
and sponsors. Special issues follow the routine editorial pro-
cess and are by no means influenced by advertisers. The EB
retains the right to refuse any advertisement for any reason.

Data sharing and communication

The EB may permit the use of figures or text for scientific
reasons. Audits of rejection rates, review of completion time
and other data, such as the impact factor of the journal, will
be regularly published. Premature publication in the mass
or social media is not advised until the article has appeared
electronically in public.

Patient data

It is the authors' responsibility to protect patient anonymi-
ty. All identifying data (name, identification numbers, initials)
must be removed from text, images and tables. If it is man-
datory for a patient’s face to be included in the manuscript,
the eyes should be sufficiently masked. If there is a possibility
that a patient may be identified from a photograph or rele-
vant legend and text, the patient’s written consent should be
submitted.

Research ethics and compliance
OGl follows the guidelines of the International Committee

of Medical Journal Editors (www.icmje.org). It is the authors’
responsibility to confirm that any experimental investigation
on human subjects reported in a submitted manuscript has
been performed with the subjects’ informed consent and
following the approval of the appropriate institution review
board. For prospective clinical studies with human subjects,
the authors are required to confirm that both an appropri-
ate institution review board approval and informed consent
have been obtained. For retrospective clinical studies, the
authors are required to confirm than an institution review
board waiver of informed consent has been obtained. For
clinical studies involving human subjects with no access
to ethics review committees, the authors should confirm
that they followed the principles outlined in the Helsin-
ki Declaration (World Medical Association Declaration of
Helsinki: ethical principles for medical research involving
human subjects. JAMA 2013; 310(20): 2191-2194). Authors
may be asked to document the above at any time point.
Prospective studies with human subjects are required to pro-
vide both an appropriate institution review board approval
and informed consent. Retrospective studies are required to
provide an institution review board waiver of informed con-
sent. Authors may be asked to document the above at any
time point.

For studies involving animals, the authors should indicate
whether the procedures followed the local regulatory prin-
ciples on animal experimentation. In this case, the following
statement needs to be added in the text:“All applicable inter-
national, national, and/ or institutional guidelines for the care
and use of animals were followed".

Permissions and plagiarism

Figures and images should have not been previously pub-
lished. For the use of any figures already published elsewhere
by one of the authors or by means of another publication,
the authors are required to obtain written permission from
the copyright owner(s) and to submit the evidence in the
submission process. Disclosure should be made at the time
of submission, accordingly. Plagiarism will not be accepted
in any case. Dedicated software will be used on this purpose.
All submissions will be first screened by a similarity detec-
tion software before being assigned for peer review. If the
overall text similarity index is >20%, or the duplication rate is
>5%, the manuscript is returned to the authors without peer
review. The similarity report will be included in the editor’s
message. In cases of plagiarism, citation manipulation, data
and results fabrication, or any suspicion of research miscon-
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duct, the EB will follow the guidelines of the Committee on
Publication Ethics

(https://publicationethics.org/guidance/Guidelineshu-
mansubjects). The EB reserves the right of rejecting submis-
sions if there is any doubt about whether the procedures
described above have been followed accurately.

Options for publication, post-publication discussions
and corrections

All manuscripts are subjected to blind peer review after
being initially assessed for quality by the section editors. The
section editors will first evaluate the possibility of duplicate
publications. Reviewers are selected for their known expertise,
objectivity and proven commitment and professionalism.

Reviewers should handle the material confidentially and
are not allowed to share or copy. In case of major disagree-
ment between two reviewers, the manuscript will either be
assigned to a third reviewer, or the section editor will make
a decision. The decision on acceptance or rejection is based
solely on the reviewers' evaluation, the importance of the
manuscript and its relevance to the aims of the journal. The
EB will decide upon any letters to the editor commenting on
prior publications. Corrections on prior publications related
to authors’ names, affiliations, major flaws or any kind of er-
rors will also be discussed by the EB and prompt changes will
be published in a subsequent issue. The changes will be list-
ed in the table of contents to ensure that they will be linked
to the initial publication to which they pertaining major da-
tabases such as PubMed.

6. Types of manuscript

0Gl accepts the following types of articles:

e Original articles: The paper needs to offer new knowl-
edge on diagnostic or interventional radiology. The conclu-
sions need to be sound and supported by statistical analy-
sis. The reporting of diagnostic test accuracy studies should
follow the Standards for Reporting of Diagnostic Accuracy
(STARD) statement, available at (http://www.stard-state-
ment.org).

The reporting of observational trials should follow the
STrengthening the Reporting of OBservational studies in Ep-
idemiology (STROBE) statement, available at

Systematic reviews should follow the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement, available at prisma.statement.org.

A structured abstract of 250 words, 3-5 keywords, text upto
4,500 words, figures (up to four figures or eight figure parts),
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a maximum of six tables, a maximum of fifty references and
a maximum of seven authors are allowed for original articles.

o Review Articles: The journal may accept reviews of a
subject, usually by invitation. To ensure transparency and ob-
jectivity, a systematic review of the literature is required even
for narrative reviews. An unstructured abstract of 200 words,
3-5 keywords, text of no more than 6,000 words, figures (up
to eight figures), a maximum of six tables, a maximum of a
hundred references and a maximum of three authors are re-
quired for review articles.

¢ Pictorial Essays: The purpose of pictorial essays is to
provide a teaching message through high quality images. A
brief text is required to accompany figures. An unstructured
abstract of 200 words, 3-5 keywords, text of no more than
6,000 words, a maximum of fifteen figures, a maximum of six
tables, a maximum of a hundred references and a maximum
of four authors are required for pictorial essays.

o Letters to the editor: Communication to the editor is
welcome and will be published if it offers pertinent and/ or
constructive comment on articles published in the OGI Jour-
nal. Letters are published at the discretion of the Editorial
team and should be received within three months after on-
line publication of an article. Following acceptance, letters
will be sent to authors for response. Letter communications
should include text of no more than 500 words, up to two
figures and ten references, without any abstract or keywords
and a maximum of three authors.

¢ Evidence-Based Questions: These articles focus on a
narrow clinical (diagnostic or management question), and
are structured as follows: (i) the question; (i) the significance
of the topic; (iii) the evidence (in this sector the evidence of
all studies should be graded) and (iv) the conclusion, which
should be based on the evidence and should be allocated a
level of recommendation. In case the evidence does not sup-
port a conclusion, this should be explained and justified. This
type of article should be up to 2000 words, depending on the
topic, and the grades of evidence and levels of recommenda-
tion should be allocated as in https://www.cebm.net

o Commentary: Commentary articles are based on a
current hot topic published by experts. They are published
following an invitation of the Editorial team, should target a

research or review article and should be received before the
on-line publication of the targeted article. Commentaries
should include a text of no more than 800 words, up to five
references, without any abstract or key words and a maxi-
mum of two authors.
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e Editorial: The Editorials are published by a member of
the EB upon a special occasion or by an expert who will ad-
dress a topic of general interest following an EB invitation.
Editorials should include a text of no more than 1000 words,
up to ten references and up to one figure and/or table-draw-

ing.

7. Manuscript organization

A manuscript must contain the following parts for sub-
mission:

e Cover letter: Each manuscript needs to be accompanied
by a cover letter signed by the corresponding author on be-
half of the rest of the authors stating that the article is not un-
der consideration in another journal. In case of article resub-
mission a point-by-point answer to the reviewers’comments
needs to be submitted with the cover letter.

o Title page: It includes the title of the manuscript, the
names, affiliations and e-mail addresses of all authors and
the affiliation, address, e-mail address, telephone and fax
number of the corresponding author.

The name and affiliation of the ‘guarantor’ of the study
needs to be included in the title page for original articles.

e Blinded manuscript: Blinded title page including only
the title of the manuscript with no affiliation.

e Abstract: An abstract presenting the most im-
portant results and conclusions is required for all pa-
pers except for Letters to the Editor. For Original Ar-
ticles the abstract needs to be structured as follows:
Purpose, Material and Methods, Results, Conclusions.
For Reviews and Pictorial Essays, a 1-paragraph unstructured
abstract is required.

¢ Keywords: Below the abstract, 3 to 5 keywords are re-
quired. Keywords need to be selected from the Medical Sub-
ject Headings (MeSH) database of the National Library of
Medicine.

o Text structure: the text of the Original Articles needs to
be organised as follows: Introduction, Material and Methods,
Results and Discussion. Review Articles and Pictorial Essays
require Introduction and Discussion sections only.

¢ Fonts: The suggested font is doublespaced Arial (11 pt)
or Times New Roman (12 pt). The text should display page
and line numbers throughout its length.

o Abbreviations: Abbreviations should be used as mini-
mum as possible. When used, they should be defined the first
time they are used, followed by the acronym or abbreviation
in parenthesis.

¢ Acknowledgements, sponsorships and grants: Ac-

knowledgements need to be placed at the end of the manu-
script before ‘References’section. Any grant received or spon-
sorship from pharmaceutical companies, biomedical device
manufacturers or other corporations whose products or ser-
vices have been used needs to be included in the Conflicts
of Interest Form and also mentioned in acknowledgements
section.

¢ Measurement Units: All measurements should be men-
tioned in international units (SI). The full stop should be used
as a decimal (i.e. 3.5 cm). Spaces should be added around the
plus/minus symbol (i.e. 13.6 £ 1.2). There should not be any
spaces around range indicators (i.e. 15-20) or equality/ine-
quality symbols (i.e. r=0.37, p<0.005).

8.Figures and Tables

All figures and tables need to be cited in text consecutively
in the order in which they appear in text into brackets and in
Arabic numbers:i.e. (Fig. 1) and (Table 1). Figure parts need to
be identified with lower case letters, i.e (Fig. 1a).

Figures need to be of high quality. Vector graphics,
scanned line drawings and line drawings need to be in bitm-
ap format and should have a minimum resolution of 1,200
dpi. Halftones (photographs, drawings or paintings) need to
be in TIFF or JPEG format, up to 174 mm wide and up to 234
mm high and in minimum resolution of 300 dpi.

Afigure caption and a table caption need to be added in the
figure and table section respectively for each figure and table.
Explanatory signs (arrows, asterisks etc) should be used when
imagingfindingsare notobvious.These should be white, black
or in shades of grey and proportionate in size compared to
the size of the image. Please refrain from using coloured signs.
Tables should appear at the end of the main document, num-
bered in Arabic numerals, each on a different page. Each ta-
ble should have a title describing its content.

Abbreviations appearing in the table need to be explained
in a footnote. All table columns must have a subhead that
describes the type of data included in the column.

9. References

The accuracy of references is the responsibility of the au-
thors. The EB suggests to the authors to be accurate regard-
ing citations and check meticulously the correct primary
source.

References need to be cited in the text in the order in which
they appear. The numbering needs to be in Arabic numbers
and placed in the respective areas of text into square brack-
etsie[1].
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References that have not been published at the point
of submission need to cited with the respective DOI (dig-
ital object identifier) number given for on-line first arti-
cles.

All authors (surnames and initials of first name) should
be listed when they are three or fewer. If authors are more
than three, the first three authors should be listed, then ‘et al’
needs to follow the name of the third author.

When a book chapter is cited, the authors and title of the
chapter, editors, book title, edition, city and country, publish-
er, year and specific chapter pages should be mentioned.

For Online Document, the following should be mentioned:
authors (if any), title of page, name of institution or owner of
Web site; URL; dates of publication, update, and access.

Reference examples:

Journal article:

Tan MY, Syngelaki A, Poon LG, et al. Screening for pre-ec-
lampsia by maternal factors and biomarkers at 11-13 weeks’
gestation. Ultrasound Obstet Gynecol. 2018;52(2):186-195.

or

Mazer Zumaeta A, Wright A, Syngelaki A, Maritsa VA,
Bardani E, Nicolaides KH. Screening for trisomies at 11-13
weeks' gestation: use of PAPP-A, PIGF or both [published
online ahead of print, 2020 Jul 4]. Ultrasound Obstet Gynecol.
2020;10.1002/u0g.22140. doi:10.1002/u0g.22140.

Book chapters:

Allen G, Wilson D. Current role for Ultrasonography. In:
Karantanas A (ed). Sports Injuries in children and adolecents
(Medical Radiology, Diagnostic Imaging). Springer, Berlin
Heidelberg New York 2011, pp 83-97.

Online document:

National Institute for Health and Care Excellence. Twin and
triplet pregnancy. NICE guideline [NG137] Published date: 04
September 2019. Available via . Accessed July 20, 2020.

10. Review of manuscripts

Revised manuscripts should be resubmitted according to
the Editor’s letter. For accepted manuscripts, authors need
to make proof corrections within 72 hours upon pdf sup-
plied, check the integrity of the text, accept any grammar
or spelling changes and check if all the Tables and Figures
are included and properly numbered. Once the publication
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is online, no further changes can be made. Further changes
can only be published in form of Erratum.

11. Submission Preparation Checklist

As part of the submission process, authors are required to
check off their submission’s compliance with all of the fol-
lowing items, and submissions may be returned to authors
that do not adhere to these guidelines:

¢ The submission has not been previously published, nor is
it before another journal for consideration (or an explanation
has been provided in Comments to the Editor).

e The submission file is in OpenOffice, Microsoft Word, RTF,
or WordPerfect document file format.

¢ Where available, URLs for the references have been pro-
vided. The text is double spaced; uses Arial (11 pts) or t Times
New Roman (12 pts) font; employs italics, rather than under-
lining (except with URL addresses). All illustrations and fig-
ures should be submitted separately as additional files.

¢ Tables should appear at the end of the main document.

e The text adheres to the stylistic and bibliographic re-
quirements outlined in the Author Guidelines.

e If submitting to a peer-reviewed section of the journal,
the instructions in Ensuring a Blind Review have been fol-
lowed.

e All authors have sufficiently participated and read the
submitted material and fully agree to its content.

12. Short video presentation

Authors of accepted papers are invited to prepare a short
(up to 5 slides, up to 3 minutes) presentation in English, nar-
rated either in English or in Greek, which will be uploaded
in the YouTube channel of the journal. The content of these
presentations should strictly adhere to the content of the ac-
cepted article and should not contain any graphical details
(including logos of institutions etc) that could be regarded
as advertisement.

Article
Section default policy

Privacy Statement

The names and email addresses entered in this journal site
will be used exclusively for the stated purposes of this jour-
nal and will not be made available for any other purpose or
to any other party.
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