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Ultrasound examination during delivery - is
an additional tool for obstructive birth prediction

N. Gerevich
National Medical Academy of Postgraduate Education P.L. Shupik. Kyiv

Complications during labor are one of the causes of maternal and perinatal morbidity and, sometimes, mortality. That is why the search aimed at
improving existing obstetric practices continues to be relevant.

Obstructive labor is a clinical situation that the obstetrician-gynecologist encounters quite often, especially given the existing trend to increase
the number of fetuses with high weight (over 95%o). The criteria used today are not effective enough and do not allow to detect complications in
time, and therefore, always prevent intranatal injuries of the fetus and mother on the one hand. On the other hand, the subjectivity of part of the
existing criteria in the diagnosis of obstructive labor in some cases is the cause of unreasonable surgical completion of labor by cesarean section.
Therefore, the search for a better model for diagnosing this complication continues to be relevant. The purpose of this study is to improve existing
methods for diagnosing the mismatch of the size of the fetal head to the size of the mother’s pelvis during childbirth.

The objective: establish effective use of ultrasound (US) during childbirth to predict the method of delivery.

Materials and methods. The article presents the data of a prospective cohort study of ultrasound examination during labor. The study included
112 mothers in the period 37-41 weeks, who underwent ultrasound: transabdominal in the first period of labor when opening the uterine cervix
from 3 ¢cm or more (determined fetal presentation, fetal position and type of position, additionally determined localization of the placenta, amount
of amnio, fetal heart rate); in the second period of labor, transperineal ultrasound was performed to determine the angle of progression.

Results. The possibility of using ultrasound during labor as a predictor of the development of complications during labor — obstructive labor. The
use of the proposed method allows to identify in time the risk group of complications of delivery associated with the dissonanse size of the fetal
head to the size of the pelvis of the mother. The use of ultrasound imaging technologies helps to accurately detect the difficulty of rocking the
anterior head of the fetus through the birth canal. The expediency of measuring the angle of progression for predicting the onset of obstructive
labor has been established. The efficiency of the proposed method is proved.

Conclusions. Tt has been established that ultrasound during labor is an additional research method that can improve the quality of obstetric
care for mothers. The proposed practices are objective, easy to implement in health care facilities that provide services related to pregnancy and
childbirth, and effective for early detection of a group of mothers in whom the risk of obstructive labor is high.

Keywords: ultrasound during labor, angle of progression, obstructive labor, operative delivery.

YnbTpa3ByKOBe AO0CiAKEHHS MNif Yyac NonoriB — A0AaTKOBUA iIHCTPYMEHT NPOrHo3yBaHHS
06CTPYKTUBHUX MOJOriB
H.B. lepeBsny

Y exirainen s 1ij yac MoJIoriB — o/[Ha 3 IPUYNH MaTePUHCHKO] 1 TeprHaTaIbHOI 3aXBOPIOBAHOCTI, a inoti i cMepTHOCTI. CaMe TOMY IIPOIOBKYIOTH
OyTU aKTyaJIbHUMU HOIIYKH, CIPSIMOBaHi HA BJOCKOHAJIEHHS iCHYIOUMX Ha ChOTO/HI aKyHIEPChKUX MTPAKTUK.

OOGCTPYKTUBHI MOJIOTH — I1e Ta KJIiHIYHA CUTYaIlis, 3 KO aKylIep-TiHeKOJOr CTHKAETHCS IOCUTD 4acTo, 0cOOMMBO Gepydr [0 yBaru iCHyioudy
TEHJIEHII{0 /10 30UIbLIEHHST KIIBKOCTI ILIO/B 3 BEJUKO0 Macoto (1oHa 95%o). Kpurepii, sKuMu KOpUCTyOThCS Ha ChOTO/IHI, € HEAOCTATHBO ehek-
TUBHUMHU. 3 O[HOTO GOKY, BOHU HE JI03BOJISAIOTH BYACHO BUABUTH YCKJIA[HEHHsI Ta 32BN 3aM00irTH iHTPaHATAIbHUM TPaBMaM ILJI0/A Ta PO/,
a 3 iHmoro — ¢y’ €KTUBI3M JIEAKHX 3 iICHYIOUMX KPUTEPIiB y AiarHOCTYBaHHI 0OCTPYKTUBHUX MOJIOTIB y HU3Ili BUIIA/IKIB € IIPUYUHO HEOOTPYHTO-
BaHOTO OIIEPATUBHOIO 3aBePIeHH MT0JIOTIB IJISIXOM KecapeBa po3THHY. ToMy MOIIyKH Kpartoi Mojies1i 1iarHOCTUKY JJAHOTO YCKJIaHEeHHS ITPOJ10-
BIKYIOTh OyTU aKTYaJbHUMU.

Mema docnidxcenns: BcTaHoBIeHHS eEKTUBHOCTI 3aCTOCYBaHHS YJIbTPa3ByKOBOTO Aocipkerts (Y 3/1) i yac moJoris yist IpOrHO3yBaHHS
c1roco6y PO3POJIKEHHSI.

Mamepianu ma memoou. Y nociijpkenst Bkiiodeno 112 pozinb y repmini Baritrocti 37—41 k. Y 3/1 iz yac mosioris 6yJ10 MpoBeieHo TpaH-
cabOMIHAJIBHUM JIATYUKOM Y TIE€PIIUiT TEePiojl TOJOTIB MPU BIIKPUTTI MATKOBOTO Biuka Ha >3 cM (BU3HAUYAIM EPEJICKAHHS, TIOJOKEHHS Ta
TO3MILIIO MJI0/1a, B/ TTO3UIIii, 10[aTKOBO BU3HAYAJIN JIOKAJI3aIlilo ManenTy, Kiapkicts Bog, YCC mrona). Y apyruit mepiof moJioriB IpOBOIIIN
TpaHciepuneasnbre Y 3/] 11 BUBHAUEHHS KyTa Iporpecii.

Pezyavmamu. BcranopiieHo MOXKJIHBICTH 3acTocoByBatd Y 3/ Imig yac moJioris, 10 Z03BOJISIE BYACHO BUSIBUTH TPYILY PU3HKY BUHUKHEHHS
YCKJIQ/THEHb TIOJIOTIB, OB’ 3aHKUX 3 HEBI/IMOBIIHICTIO PO3MiPiB rOJIOBKY IJI0/1a i Ta3a pojiiuIi. 3acTOCyBaHHS TEXHOJIOTIH YJIbTPa3BYKOBOI Bisyasi-
3allii jloromMarae TOUHO BUSBUTH YTPYHEHHS PYXY Mepe/Ieryiol roiBKHY 1110/ia 10 110JI0TOBOMY KaHaury. BeTaHoB/IeHO /1011i/IbHICTD BUMIPIOBAaHHS
KyTa Nporpecii /st IPOrHO3yBaHHs HACTaHHsI 0OCTPYKTUBHUX M0JI0TIB. JloBe/ieHa e(heKTUBHICTD 3alIPOIIOHOBAHOT METOJIH.

3axmouenns. Beranosieno, mo Y 3/] miz yac mosioriB € 10aTKOBUM METO/IOM JIOCTiIPKEHHST, SIKUIT MOJKe IOKPAIIUTH SKiCTh HaJaHHs aKyIiep-
CBKOT JIOTIOMOTH POAIJIISAM. 3aNPONOHOBaHI MPAKTUKK € 00’ €KTUBHUMHU, TIPOCTUMHU JIJI1 BAKOHAHHSI Y 3aKJIa/[aX OXOPOHU 3710POB’s, SIKi HA/IAl0Th
MOCJTYTH, TIOB’I3aHi 3 BariTHICTIO Ta MOJ0raMi, Ta e(heKTUBHIMHU ISl BYACHOTO BUABJIEHHSI TPYITH POJIiJIb, Y AKUX PU3MK POZBUTKY 00TypaIiiiHux
TI0JIOTiB € BUCOKUM.

Kmiouosi cosa: yivmpassyxose 0ocuioicenis nio wac nouozie, Kym npozpecii, 06cmpykmueii nouozi, onepamusie popootcenis.

YneTpa3BykOBOE UCCIIeA0BaHNe BO BPeMS POAOB — AOMNOJIHUTESIbHbIA MHCTPYMEHT MPOrHO3MpOBaHUA
06CTPYKTUBHbIX POAOB
H.B. lepeBsny

OcJIoKHEHYsT BO BPeMsl POJIOB — OJ[HA U3 TIPUYKH MATEPUHCKOIT U MepuHaTaIbHOI 3a001€BAEMOCTH, 2 MHOT/A U CMEPTHOCTH. VIMEHHO 1oaTOMYy
[TPOIOJIKAIOT ObITH AKTYAJIbHBIMU [IOUCKHU, HAIIPABJICHHbIE HA COBEPIIEHCTBOBAHKE CYIIECTBYIONIMX HA CETO/HS AKYIEPCKIX TPAKTHUK.

OOCTPYKTUBHBIE POBI — ITO Ta KIMHIYECKAS CUTYAIHSI, C KOTOPOIl aKyIIep-THHEKOJIOT CTAIKIBAETCS JOBOJIBHO 4acTO, 0COGEHHO MPHHUMASI BO
BHMMaHKE CYIIECTBYIONLYIO TEHEHIINIO K YBEJIUYEHHIO KOJINYECTBA IJI0J0B ¢ 00JIbLIoi Maccoii (Oosee 95%o0). Kpurepuu, KoTopbie HCII0/Ib3yI0T
CETOJIHSI, SIBJISTIOTCS HeJJocTaTOuHO ahdexTnBHbIMI. C OIHOIT CTOPOHBI, OHU HE MTO3BOJIIOT BOBPEMSI BBISIBUTH OCTIOKHEHNUST U BCET/Ia ITPE0TBPa-
TUTh MHTPAHATAIBLHYIO TPABMY IJIOJ[A U POKEHUIIBL, & € JAPYTroil — CyGBEKTUBU3M YaCTH U3 CYIIECTBYIOMNX KPUTEPUEB AUATHOCTUPOBAHMS 00-

PEIPO/IYKTUBHOE 3/I0POBbBE KEHIIMHBI Ne2 (42),/2020 19
ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



CTPYKTUBHBIX POJIOB B PSIJIE CJIyYA€B sIBJISETCS IPUINHOIT HeOGOCHOBAHHOTO OMIEPATHBHOTO 3aBEPIIIEH s POJIOB ITyTeM Kecapesa cederust. [Toatomy
TOUCKH JIYYIIed MOIEIIN JUATHOCTHKY JAHHOTO OCJIOJKHEHUS IPOIOJIKAIOT OBITh AKTYATbHBIMIL

Ilenv uccaedosanus: ycranossienne 3hHeKTMBHOCTH IIPUMEHEHUS YIbTPa3ByKoBOro uccenoBanust (Y 311) Bo BpeMst poJIOB JLJist TIPOTHO3UPOBA-
HIST CII0c00a POI0Pa3peIeH L.

Mamepuanvt u memoowvt. B uccienosanue sraodeno 112 posxkenni 8 cpoke 6epemennoct 37-41 nen. Y3W Bo BpeMst poioB ObLIO TIPOBEIEHO
TpaHcabIOMUHAIBHBIM JATYHKOM B TIEPBBII IIEPHOJT POOB IIPU OTKPBITHI MATOYHOTO 3eBa Ha >3 ¢M (OTPeIessIoch Ipe/ieKanue, TTOJI0KEeHNe 1
MO3UIMS TJI0/IA, BUJ] HO3UIINH, TOTIOHUTEIbHO OIIPEIEIIsIACh JJOKAIU3AIMs T1IaleHT I, KoardectBo Bojt, YCC mioza). Bo BTopoii nepuos pojgos
POBOANIIN TpamcIiepuneanbioe Y 3U as onpesesienns yria mporpeccuu.

Pe3ynvmamot. Y cTaHOBIIEHA BO3MOKHOCTD UCII01b30Banus Y 3V Bo BpeMsi poJ10B, 4TO 1103BOJIsIeT BOBPEMsI BBISIBUTD IPYIIILY PUCKA BO3SHUKHOBE-
HHSA OCJI0KHEHUIT POJIOB, CBSA3aHHBIX C HECOOTBETCTBHEM PAa3MePOB TOJIOBKH IJI0/IA U Ta3a posKeHHIIbl. IIprMenenne TeXHOIOTHIT yIbTPa3ByKOBOI
BU3yaJIM3ali1 IIOMOTaeT TOUYHO BbIABUTH 3aTPY/IHEHI IIPOJIBIIKEHUS ITPe/IesKallieil FOJIOBKH I1710/1a 110 POJIOBOMY KaHaJLy. Y CTaHOBJICHA 11eJ1eCO0-
6PasHOCTD M3MEPEHNS YIJIa IIPOTPECCHH IS TPOTHO3MPOBAHNS HACTYIIEHIST 0OCTPYKTHBHBIX PO0B. [lokazana ahHeKTHBHOCTD IIPETIOKEHHOTO
MeTozia.

3axntouenue. Ycranosueno, uto Y 3V Bo BpeMst PoJI0B SABJISETCS JOMOJHATETBHBIM METO[OM NCCIe[0BaHNs, KOTOPBII MOXKET yJIy4IIUTh Kade-
CTBO OKa3aHUsI aKyIIEPCKOIT IIOMOIIM POKEHUIaM. [IPe/yIoKEeHHbIE TIPAKTHKH SBJISAIOTCS 00BEKTUBHBIMHE, TIPOCTBIMU JIJIs1 BBIOJHEHUS B YIPEK-
JICHUSX 3/[PABOOXPAHEHHST, OKa3bIBAIONINX YCIYTH, CBA3AHHbIC ¢ GEPEMEHHOCTDBIO 1 PoAaMu, U 2 (MEKTHBHBIME /7S CBOEBPEMEHHOTO BbISIBJICHUS

TPYIIIIBI POKEHUIL, Y KOTOPBIX PUCK Pa3BUTHsE OOTYPAIMOHHBIX POJIOB SBJISIETCST BBICOKUM.
Kniouegvte cnosa: yiompassyxosoe ucciedosamue 60 epems pooos, Y20 npozpeccuul, 00CmpyKmueHole poobl, ONEePamueHoe pooopaspeueHue.

Ithough most obstetric ultrasound examinations are per-

formed today for antenatal diagnosis of fetal abnormalities
and evaluation of their condition, there is a need to expand ultra-
sound indications during delivery.

In classical obstetrics, Leopold’s maneuver and vaginal ex-
amination are used to control fetal position and head movement
through the maternal passages. Recently, ultrasound diagnostics
has been introduced for this purpose.

One of the main issues in practical obstetrics is the question
of who should undergo urgent surgical measure during labor.
Quite a frequent indication of surgical delivery is a violation of
the process of movement of the presenting part of the fetus. The
obstetrician-gynecologist should also decide between a surgi-
cal vaginal delivery and a Caesarean section. Many researchers
have tried to determine the predictors of surgical delivery, as
it is thought that successful fetal delivery is safer for the fetus
than urgent Caesarean section. Given that the fetal head is deep
enough in the mother’s pelvis, Caesarean section in the second
phase of childbirth is associated with increased maternal risks,
such as massive bleeding, bladder damage, prolonged rupture of
the uterus, leading to hematoma. In addition, Caesarean section
after unsuccessful vacuum extraction is also associated with an
increased risk of injury to the fetus [2].

The possibility of ultrasound examinations during delivery is
to predict the method of delivery (vaginal or surgical), to deter-
mine the features of instrumental vaginal birth in each case.

The ultrasound examination during delivery is used as an
adjunct to clinical (including vaginal) data to evaluate the posi-
tion and appearance of the presenting fetal head, placement of
the head with respect to the femoral pelvis, movement progress,
and insertion.

The ultrasound allows to accurately assessing the presenting
part, fetal position, location of the nape of the fetus. To determine
the position of the fetus, the sensor is inserted transversely in the
suprapubic area of the pregnant woman: visualization of the cer-
ebellum of the fetus indicates the anterior view of the occipital
presentation, the visualization of the eye sockets indicates the
back view of the occipital presentation. Of particular importance
is the ultrasound in the second period of labor to determine the
dynamics of movement of the fetal head through the birth canal.

Of the particular importance is the ultrasound is in the 2nd
period of labor to determine the dynamics of movement of the fe-
tal head through the birth canal. The simplest is to measure the
angle of progression, the angle drawn from the lower pole of the
symphysis to the most advanced section of the skull of the fetal
head [4]. With an angle of progression of 120 degrees and more,
the deliveries are performed through the natural birth canal; each
subsequent measured angle is greater than the previous one, which
indicates the successful dynamics of the delivery. When the angle
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of progression is less than 120 degrees and there is no increase in its
dynamics, a delivery through the natural birth canal is impossible,
which indicates the need for Caesarean section [3].

Determining the progression angle may also be a new
predictor of spontaneous onset of labor in the expected time.
Some studies have shown that women who had an indepen-
dent onset of labor at the expected date of delivery had a much
greater angle of progression than women who had a post-term
pregnancy. A logistic regression history indicates that a great-
er angle of progression is an independent indicator of involun-
tary delivery in the next 7 days. An interesting study has also
shown that a narrow progression angle for first-time women
in pregnancy indicates a higher incidence of Cesarean section
during urgent labor, as opposed to women who are multipara
[5]. In addition, the angle of progression is negatively corre-
lated with the length of the cervix and positively correlated
with the term of gestation [1].

Therefore, ultrasound may be useful in situations where we
observe a slow progress of the delivery or a stop of the movement
of the presenting fetal head during the first or second delivery
period, when it is necessary to accurately determine the position,
type and location of the fetal head relative to the pelvic plane be-
fore attempting vaginal instrumental vaginal delivery to evaluate
fetal head insertion features.

The objective: BcranoBieHHs eheKTUBHOCTI 3aCTOCYBAHHS
VIBTPas3ByKoBOro fpocimkerts (Y 3/1) i gac mooris as1st mpo-
THO3YBaHHA CIOCO0Y PO3POKEHHSI.

MATERIALS AND METHODS

We examined 112 patients between the ages of 18 and 41
years, of whom 60 (54%) were primipara, 52 (46%) were mul-
tipara (only had a history of vaginal birth). All the surveyed
women had pregnancies in term; their gestation ranged from 37
to 41 weeks and was calculated by the date of the last menstrual
period. All women in labor were diagnosed with major presenta-
tion, the estimated fetal mass ranged from 2900 to 4200 g. The
transabdominal sensor performed ultrasound in the first delivery
period when the uterine opening was 3 or more cm. localization
of the placenta, the amount of water, and fetal heart rate were
additionally determined.

In this case, fetal presentation, fetal position, fetal position
and type of position were determined, placental localization,
amount of water, fetal heart rate were determined.

In the second period of labor, a transperineal ultrasound was
performed to determine the angle of progression. The sensor in a
sterile case was installed in the area of the labia or perineum be-
low the level of the pubic symphysis in the sagittal plane so that
the ultrasound of the fetus simultaneously shows the lower pole
of the fetal head, and the symphysis in the longitudinal section;
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the image was fixed in the freeze mode. On the echogram, with
the help of 2 calipers, the first line along the long axis of the pubic
symphysis, the second line from the lowest pole of the symphysis
to the lowest point of the advanced part of the bones of the skull
of the fetus, the angle between these two lines was automatically
determined.

In the third period of delivery and in the early postpartum
period, the size of the uterus, the content of the cavity, the pres-
ence of fluid in the pelvic cavity and the abdominal cavity were
evaluated with the transabdominal ultrasound.

RESULTS

In all cases, the main presentation of the fetus was diagnosed,
placental presentation was excluded, and normal fetal heartbeat
was recorded.

The posterior view of the occipital pectoris was diagnosed in
14 cases, a transverse view of the occipital presentation in 25 cas-
es, which in the process of delivery passed into the anterior view.

With ultrasound examination in the 2nd period of labor, the
angle of progression was less than 120 degrees and there was no
dynamics of its increase in 15 cases, the labor in this case ended
with a Cesarean section. In the other 97 cases, the angle of pro-
gression in the 2nd period of delivery was greater than 120 de-
grees, the birth ended conservatively.

The weight of newborns at birth was from 2,800 to 4,300 g,
an average of 3,550, the circumference of the head was from 350
to 400 mm.

The analysis of the cases included in the study showed that
the success of labor through natural birth canal does not depend
on the woman’s age, the number of previous births, the size of the
fetal head and its birth weight. These parameters are important
for the development of effective labor in the first period of labor.
In the second period of labor during insertion of the fetal head
into the pelvic bone ring only the adequate configuration and
correct rotation of the head in the pelvic bone is important, which
results in the location of the leading section of the nape of the
fetus at a blunt angle to the symphysis; if the angle exceeds 120
degrees, the delivery is ended through the natural birth canal.

The use of this technique in 6 cases avoided unjustified surgi-
cal intervention in the prolonged second period of delivery, and
in 5 cases with the eruption of the labor tumor, the ultrasound
showed that the bone part of the head is high, the angle of pro-
gression is less than 120 degrees, and the labor is not possible
through the natural birth canals. In these cases, an adequate ul-
trasound led to a timely Caesarean section.

CONCLUSION

The ultrasound examination is an additional tool for active
monitoring during labor, which allows to predict obstructive la-
bor and timely resolve the issue of surgical delivery, and on the
other hand, to avoid unnecessary surgical interventions. Ultra-
sound during delivery improves clinical outcomes for both moth-
er and fetus. Gynecologic practitioners should use ultrasound
data during delivery to make the right clinical decisions.
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