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OF THE DIAGNOSIS OF RH IMMUNIZATION IN PREGNANT WOMEN
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¥ Resume

Despite the significant achievements of perinatal medicine, the problem of hemolytic disease of the fetus and
newborn against the background of Rh-conflict pregnancy in our country cannot be considered completely resolved.

Material et methods: In this regard, the results of the Dopplermetric measurement of the peak systolic velocity in
the middle cerebral artery of the fetus in 102 pregnant women with Rh immunization and without immunization were
presented. During the study, there was a significant increase in peak systolic velocity in the middle cerebral artery in
the fetus in the 3rd and 4th group of pregnant women and a significant difference with the Ist and 2nd group.

Conclusions: Thus, dopplerometry is an effective method for the diagnosis of anemic and edematous forms of
hemolytic disease of the fetus, requiring both antenatal care for pregnant women and postnatal care for newborns.

Key words: Rh- immunization, dopplerometry meddle cerebral artery.

JOIIIJIEPOMETPUA CPEAHEN MO3IOBOM APTEPUU ILTOJIA - KAK PAHHUI MHIUKATOP

JUATHOCTUKHU PE3YC - UMMYHMU3AIIVN Y BEPEMEHHDbBIX
Kabbopos V.Y,
PecniyOnvKaHCKUIA MEepUHATAIBHBIN LIEHTP, Y30€KNUCTaH.

v Pesiome

Hecmomps na 3nauumenvnvie docmudcenuss nepuHamaivHoOii MeouyuHsl, npobaema zemoaumu4eckoi 6oae3nu
nioda u HOBOPONCOCHHO20 HA (DoHe pe3yc-KOHpAUKMHOU GepemeHHOCMU 6 Hawell CMpaHe He MOMCem CHUMAMbCS
00 KoHua peuweHHOU.

Mamepuaa u memoodor: Césazu ¢ 3mum 66110 npeocmasieHvt pe3yabmamot OONNAEPOMEMPUHECKO20 UIMEPEHUS
NUKO0GOI CUCMOAUMECKOU CKOpOCMmU 6 CpeodHell M032080l apmepuu niodoé y 102x Gepemenusvix ¢ pe3yc-ummynuszayuu
u 6e3 ummyHnusayuu.

Pezyavmam: Ilpu usyuenuu 6v110 ommeueno O0ocmoeepnoe yeeauueHnue NUKOGOU CUCMOAUMECKOU CKOpocmu 6
cpedneil Mo32060i apmepuu y ni10006 ¢ 3-ii u 4-ii epynne Gepemennvix u docmogepuoe paziuuue ¢ I-u u 2-i
epynnoii.

Bov1600: Taxum obpazom, donnaepomempus seasemcs 3ppexmueHsim memooom OUAZHOCMUKU AHEMUYHDBIX,
maxk u omeuHvIX opm z2emoaumuyeckoii Goae3nu nioda, nompe6oeaswux Kax AHMEHAMAABLHO20 yXo00a 3a
OepeMeHHbIMU, MAK U NOCMHAMAAbHO20 YX00a 34 HOBOPONCOEHHBIMU.

Karuesvie caosa: Rh-ummynuszayus, donniepomempus cpeoneii mo32080l apmepuu.

XOMMJIA VPTA MUS APTEPUSICU TONTUIEPOMETPUSIC XOMWIAZIOP AEJIJIAPJIA RH-
UMMYHU3AIINSA TUATHOCTUKACUHUHT DPTA WHIANKATOPU

Kabbopos V.Y,
Pecry6ika mepuHaTal MapKasy, Y3GeKHCTOH.

v Pesiome

Ilepunamaa mub6uémoa cesurapau rwmykaapea xapamai, mamaiaxamumuzoa Rh-xongpauxm xomuaadopaux
donuda xomuasa 6a ameu myruican HAKAA0KHUHZ 2eMOAUMUK KACAAducu Myammocu myaukypeaunuamazan. Illy
MmyHocabam 6uran, Rh-ummynuzauuscu 6yszan éa maexcyo 6yamazan 102 ma xomuaadop aéarapoa odonaepomempus
ycyauoa xomuaa ypma Mus yapmepusicu cCucmoaux mesauzu yauauou. Taoxuxom namuxcacuza xypa 1 eéa 2
2ypyxxomuaadop aéarapea nucoaman 3 eéa 4 2ypyxxomuaadop aéaiapoa Xomuia ypma mMusi GQpMePUsCUHUHE CUCMOAUK
me3aueu uykkucu 6asandaueu anuxaanou.lllynoaii xuaub, donnaepomempusxomuira 2emMOAUMUK KACAAAUSUHUHZ
AHeMUK 64 WuW WAKAAGPUHU MAWXUCAAWOa 0ONAHpOMempus camapaiu ycya 6yaub xucobaanadu.

Kaaum cyzaap: Rh-ummynuzayusa, ypmamus apmepus odonniepomempusicu.

DOPPLEROMETRY OF THE MIDDLE CEREBRAL ARTERY OF THE FETUS IS AN EARLY INDICATOR

Relevance

Despite significant achievements in perinatal
medicine, the problem of hemolytic disease of the fetus
and newborn against the background of RH-conflict
pregnancy in our country cannot be considered completely
solved. According to foreign colleagues, if there is no
timely diagnosis and treatment of RH-sensitization in
pregnant women, perinatal mortality is approximately
17.5%, stillbirth rate is about 14%. It was found that in
subsequent pregnancies, hemolytic disease of the newborn

(HDN) is more severe than in the case of sensitization
detected during the first pregnancy [1,2].

Ultrasound fetometric indicators such as
hepatosplenomegaly, placentometry, and Doppler blood
flow indicators (in the fetal aorta, vein, and umbilical
cord arteries) are only of historical significance and have
low accuracy in determining the severity of fetal hemolytic
disease (HDN) [3,4]. Detection by ultrasound of ascites
and anasarca combination of hydro pericardium,
hydrothorax, edema of the subcutaneous tissue of the head,
trunk and extremities of the fetus, a double contour of
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the fetal head and an increase in the diameter of the
umbilical vein, are belated evidence of an extremely severe
course of fetal hemolytic disease [5,6,7].

The sensitivity of the method for determining
moderate and severe anemia is 100%, light-83%, the
frequency of false positive results varies from 10 to 12%
[8,9]. This method is currently recognized as the most
effective for non-invasive detection of moderate and
severe fetal anemia and has finally replaced the
spectrophotometric analysis of amniotic fluid [10,11].
Doppler studies allow us to study fetal blood circulation
in dynamics without the use of invasive technologies,
their use is also necessary for the diagnosis of fetal
diseases that affect hemodynamics, including anemia
syndrome [12,13].

The aim of the work is to compare dopplerometric
indicators of peak systolic blood flow rate (PSR) in the
middle cerebral artery (MSA) of fetuses in pregnant
women with Rh-negative blood without immunization
and with Rh-immunization.

Materials and methods:

ultrasound Doppler examination of fetuses in 102
repeatedly pregnant women with RH-negative blood was
Performed at the Republican Perinatal Center. The age of
pregnant women ranged from 19 to 44 years.

Ultrasound was performed on a Voluson E9 Expert
device using sensors with a frequency of 3.5 MHz at 22-33
weeks of pregnancy. Fetometric parameters, the presence
or absence of free fluid in the serous cavities, the amniotic
fluid index (AFI), the location, size and degree of maturity
of the placenta were evaluated during ultrasound.
Fetoplacental blood flow in the umbilical cord artery,
uterine arteries, and fetal middle cerebral artery (MSA)
was studied during dopplerometry.

Blood flow was assessed during periods of absence of
respiratory and motor activity in the fetus. We registered
blood flow patterns three times, using their average value
as the main One. To register the dopplerogram of blood
flow in the MSA, the cross-sectional plane of the fetal
head was initially visualized. We switched on the color
Doppler mapping mode and visualized the vessels of the
Wallisian circle. The volume of the vessel section to assess
the Doppler frequency shift was positioned in the middle
part of the SMA lumen so that it completely overlaps the
vessel lumen.

All women were re-pregnant and divided into 4 groups:
group 1 included 21 (20.6%) women who gave birth to
children with Rh-negative blood. Group 2 is represented
by 35 (34.3%) pregnant women who gave birth to children
with Rh-positive blood without increasing the titer, Rh
antibodies, in group 3 there were 28 (27.4%) women
with RH-immunization who gave birth to children with
HDN and who had a replacement blood transfusion (RBS)
after delivery. The 4th last group was also represented by
18 (17.6%) women with Rh-immunization, but who
antenatal underwent the operation "Intrauterine
intravascular blood transfusion to the fetus" (IITF). 5
pregnant women (4.9%) out of 102 women, at the request
of pregnant women, had a non-invasive DNA test for
determining the Rh factor of the fetus from the mother’s
blood at 10-14 weeks, in one case the Rh (+) belonging
of the unborn child was mistakenly determined.

Statistical analysis was performed taking into account
the requirements for processing medical quantitative data

N

using Statistic 8.0 programs. Correlation analysis was
performed using the nonparametric Spearman test, and
qualitative characteristics were compared using the y2
criterion.

Results and discussion

Group 1 in 21 women of this group during
pregnancy, there was no increase in the titer of both
complete and incomplete Rh antibodies. This group is a
control group. In 19 women (90.5%) the delivery was
urgent, in 2 (9.5%) the delivery ended prematurely. None
of the newborns in this group were born in a state of
asphyxia. In all newborns, the blood Rh factor was
determined, where it was negative.

Group 2 -35 pregnant women with a Rh-antibody titer
from 1: 4 to 1: 16. Interestingly, 2 women with the sixth
pregnancy did not have RH antibodies in their blood. 11
(31.5%) patients were delivered by cesarean section
according to obstetric indications, and 6 (17.1%) had
premature deliveries. In this group, newborns showed no
signs of hemolytic disease and, accordingly, did not
require replacement blood transfusions in the early
neonatal period.

Group 3 - 28 pregnant women with a RH antibody
titer from 1: 8 to 1: 128, who gave birth to children with
HDN and HDP, who required RBC in the early neonatal
period in an amount from 1 to 2. interestingly, in 4
women (14.3%), paradoxically, there was no increase
in the RH antibody titer in the antenatal period. 4 women
underwent trans abdominal cordocentesis surgery for
diagnostic purposes. The birth parity was from 2 to 9
births. 20 women (71.4%) had a history of various
reproductive losses. The rate of premature birth in this
group was (67.8%), i.e., 19 women. The remaining 9
women (32.1%) gave birth on time. 11 pregnant women
(39.2%) were delivered surgically. In this group, cases
of perinatal death were observed in 6 newborns (21.4%).
Of these, one case was antenatal fetal death due to
immune dropsy, and the other 5 cases were early
neonatal deaths in newborns.

Group 4 is a group of pregnant women with the most
burdened obstetric history (previous births resulted in
antenatal fetal death from edema, the birth of children
with severe Rh-system HDN as well as the presence of
disabled children in the family.15 women (83.3%) had a
history of various reproductive losses. The range of increase
in the level of Rh antibodies in pregnant women ranged
from 1/16 to 1/512.

All women in this group underwent trans abdominal
cordocentesis, and on the basis of hematological and
biochemical data revealed hemolytic fetal disease of both
edematous and anemic forms. In 5 cases (27.7%), an
edematous form of HDN was detected, in 10 cases
(55.5%), HDN was anemic in severe form, and in the
remaining 3 cases (16.6%), anemic in moderate form of
HDN. All pregnant women underwent the operation
"Intrauterine intravascular blood transfusion to the fetus".
Of these, 3 (16.6%) women had this operation twice. The
rate of premature birth in this group was (100 %), that
is, all 18 women. Birth in 5 women (27.7 per cent) ended
in a natural way. And the other 13 women (72.3%) had
operative deliveries.

In this group, cases of perinatal death were observed
in 5 newborns (27.7%). Of these, one case was intra-natal
fetal death and another was antenatal fetal death due to
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immune dropsy, and the other 3 cases were early neonatal
deaths in newborns.

In statistical processing of data on cerebral blood flow
dopplerometry in fetuses, the following analysis was made:
in the 1st group of pregnant women, the peak systolic
velocity of the middle cerebral artery of fetuses was
53.8449.11 sm/s; in the 2nd group, this indicator was
56.73+7.28 cm / s; in the 3rd group, 64.26+11.07 sm/s; in
the 4th group, 78.21+13.64 cm / s. Analysis of cerebral
blood flow showed a significant increase in peak systolic
rate (PSR) in the middle cerebral artery (MCA) in fetuses
in the 3rd and 4th groups of pregnant women and a
significant difference with the Ist and 2nd groups. At the
same time, no significant differences were found between
the Ist and 2nd groups. It should be noted that in dynamics,
the peak speed in the middle cerebral artery of the fetus
in the 2nd group increases by a maximum of 1.2 times, in
the 3rd group-1.6 times, in the 4th-almost 2 times.

Conclusions

1. A large number of operative deliveries were
performed in Rh-immunized pregnant women with a high
risk of edematous form of HDN, in group 4, while the
lowest number of cesarean sections was performed in
Rh-non-immunized women in group 1.

2. When almost any level of Rh-antibody titer is
detected in the blood of a Rh-immunized pregnant woman
above 22 weeks of age, dopplerometry should be performed
to measure the peak systolic rate in the middle cerebral
artery for the diagnosis of moderate to severe anemic
forms of HDN.

3. A high level of peak systolic velocity of the middle
cerebral artery should be an indication for invasive
transabdominal cordocentesis and high-tech operation of
"intrauterine, intravascular blood transfusion" to the fetus
with subsequent premature delivery in perinatal centers
of level 3.
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