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Doppler sonography was performed in a 1.5 year old healthy German shepherd bitch at late pregnancy and pu-
erperium stage. Maternal and fetal arteries were examined by color Doppler and pulsed-wave Doppler ultrasonogra-
phy. In the last two weeks of pregnancy, pulsatility and the resistance index were decreased in vessels. None fetal
stress symptoms were observed during Doppler examinations. Parturition was in the 65™ day spontaneously and six
healthy puppies were born. After parturition, pulsatility and the resistance index was also recorded from artery from
the uteroplacental site. While decreasing of the uterine thickness, there was a mathematically increase in pulsatility
and resistance during the first thirteen days. It seemed that the Doppler sonography was an important diagnostic
method to evaluate prenatal growth and fetal stress in this case. Besides this, the Doppler ultrasonography can be
used to study the characteristics of pregnant uterine vessels flow and their progressive changes during puerperium in
the bitch.
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AKYHIEPCKHN HAOJH CO JOIIVIEPOB YJITPA3BYK KAJ J)KEHKA
Ol PACATA TEPMAHCKH OBYAP BO TEKOT HA BPEMEHOCTA U IYEPIIEPUYMOT

W3epmrena e JlomepoBa exorpaguja Kaj >KeHKa OJ pacaTa FepMaHCKH OBYap, cTapa 1,5 ToxuHU, BO JOIHA
OpPEeMEHOCT M BO TEKOT Ha ITyepHepruyMOoT. ApTepuHTe Ha MajkaTta U eMOpHOHOT Oea ucnuranu co JlomiepoBa Komop
U IyJcHO-OpaHoBuaHa exorpaduja. Bo mocnennnTe nBe Hemenu ox OpeMeHOCTa BHOpalMUTe U MHIAEKCOT Ha OTIIOP
BO BeHHTe Oea HamaneHu. He Gea KOHCTaTMpaHM CHMITOMH Ha CTpPEC 3a BpeMe Ha HCTpaxkyBamaTa co Jlomreposa
TEXHOJIOTHja. ParameTo ce CIydu CIOHTaHO, BO 65-THOT JeH, IPH IITO CE€ poAHja MIecT 3apaBu KydeHna. [lo para-
HBEeTO UCTO Taka Oea 3abenexaHW BHOpaWM M MHISKC Ha OTIOpP OJ] apTepujara BO yTepolnianeHTarta. Jloxexa ce
HaMaJTyBamle Je0enuHaTa Ha MaTKaTa, IMalle MaTeMaTHIKo [TOKauyBame Ha BUOpAlMUTe M OTIOPOT 32 BpeMe Ha IIp-
BUTE TpHHaeceT feHa. Ce YMHU JieKa BO 0BOj ciIydaj. JlomiepoBara exorpaduja Oerre BaxkeH AUjarHOCTHYKH METO 32
oJpeyBame Ha MPETIIOPOAMIHOTO pacTele U eMOpruoHaIHUOT cTpec. [lokpaj oa, JlomtepoBaTa yntpaexorpaduja
MO3JKE J]a Ce KOPHUCTH 3a IIPOY4yBambe Ha IPOTOKOT HA KPBTAa BO KPBHUTE CaJ0BH HA MAaTKa CO ILIOJ U HUBHUTE IIPO-
TPECUBHHU NIPOMEHH 3a BpeMe Ha ITyepHepHyMOT Kaj JKeHKa.

Kayunu 360poBu: ynrpaexorpaduja; Jomrep; 6peMeHOCT Kaj Ky4uniba

1. INTRODUCTION gy in human and animal species (Nautrup 1998;

Nicolaides et al., 2000; Bollwein et al., 2004). A

The Doppler ultrasound of the genital system color-Doppler superimposed a color image of the
provides real time and functional information such blood vessels and was used to measure the changes
as blood velocity, blood direction and blood type in the blood flow. Pulsed-wave Doppler exams are

and has important clinical implication in gynecolo- used for studying maternal and fetal haemodyna-
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mics and the principal blood flow parameters such
as systolic peak velocity (SPV), end diastolic velo-
city (EDV), pulsatility index (PI) and resistance
index (RI). In this noninvasive technique, most
common vessels such as uteroplacental arteries,
umbilical cord, aorta and caudal cava vein of the
fetus are investigated (Disalvo et al., 2006; Scotti
et al, 2008).

In human medicine, Doppler USG is used
routinely for studying maternal-fetal well being
and involution in the postpartum period (Aardema
et al., 2001; Mulic-Lutvica et al., 2007). Although
Doppler exams that have been done in different
animal species are new, it is thought that it would
be a reliable diagnostic tool in the future. In the
last ten years, some researchers reported Doppler
sonography results from mare (Bollwein et al.,
1998; 2004), cow (Bollwein et al., 2000; Panarace
et al., 2006), ewe (Panarace et al., 2008), bitch
(Nautrup, 1998; Koster et al., 2001; Alvarez-Clau
and Liste 2005; DiSalvo et al., 2006) and queen
(Scotti et al., 2008) in different reproductive
stages. There are two studies that have been done
in bitches for monitoring pregnancy (Nautrup,
1998; DiSalvo et al., 2006), but there are no data
about pulsed-wave Doppler records from uterine
arteries in the puerperal stage in these reports

In this study, pulsed-wave Doppler findings
of maternal and fetal arteries at late pregnancy and
puerperal stage in a healthy bitch were reported
and presented by our clinic.

2. A CASE REPORT

A 1.5 year old healthy German shepherd
bitch weight of 30 kg was examined. Her pregnan-
cy was detected on 25" day after the first mating
by ultrasonographic examination (MyLab Vet30-
ESAOTE", Italy) using a microconvex probe of
6.6 MHz. 45" day of pregnancy was confirmed
based on fetometric exams by using a biparietal
diameter (BPD) and a fetal trunk diameter (FTD)
with B-mode USG reported in England et al.
(1990). Before examination her left lateral skin
was shaved and positioned in lateral recumbency
to avoid maternal aorta compression. Color-Dop-
pler and Pulsed wave-Doppler were performed
every other day for umbilical artery and uteropla-
cental artery-fetal aorta from 45" and 52™ days

respectively. The blood flow of the uteroplacental
artery, the umbilical cord and the fetal aorta were
recorded. The uteroplacental artery neighboring
the gestational sacs, the mid-cord site of the free
floating umbilical cord and the fetal aorta in thorax
were examined. Firstly, the arteries were visuali-
zed by Color-Doppler application (Figure 1) and
then Pulsed-Wave Doppler USG was performed
(Figure 2, 3). The measurements of SPV, EDV, PI
and RI were recorded after the waveforms of at
least three consecutive cardiac cycles were observ-
ed from the most caudal fetus of the left uterus
horn (Table 1). After parturition, Doppler USG
exams were performed on the artery in the same
uteroplacental site of uterus during involution
(Figure 4). All examinations and measurements
were disregarded while the angle of insonation
was >20°.

In the late pregnancy, the PI and RI of the
umbilical artery and the uteroplacental artery were
decreased. The levels of PI (1.13-2.04 cm/s) and
RI (0.72-0.90 cm/s) were measured in the fetal
aorta. Fetal stress symptoms were investigated by
the fetal heart rate (HR) in all visualized fetuses
during examinations. It was observed that the HR
of fetuses measured above 200 bpm and concluded
as no fetal stress symptoms (Zone and Wanke,
2001). The cause of considering the possible side
effects (thermal and cavitation effects) of Doppler
sounds on tissue, Pulsed-wave exams did not last
thirty seconds and were interrupted for a minute.
Moreover, the whole examination lasted between
30-60 minutes. During the examinations, none
significant changes were observed in the fetal
heart rate taken from the sample fetus compared to
others.

Between 61 and 65" days, ultrasonographic
examinations were interrupted until the parturition
cause of the bitch refused the examination related
to the prepartal anxiety. Parturition was in 65" day
spontaneously. Six healthy puppies were born in
the second phase which lasted six hours.

The uterine thickness and the blood wave-
form of the artery localized in the uteroplacental
site were measured at 1™, 4™ 7™ and 15" day of the
postpartum for evaluating the postpartum involu-
tion. The increase of PI and RI of the uterine artery
was rapid at 4™ day postpartum and kept on its
high level compared to the previous parturition.
Besides, the thickness of the left uterus horn de-
creased from 36 to 18 mm at 15" day.
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Fig. 2. The Pulsed-Doppler image of uteroplacental artery on 52" day
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Fig. 3. The Pulsed-Doppler image of fetal aorta on 58th day
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Fig. 4. The Pulsed-Doppler image of uteroplacental artery on 7th day postpartum
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Table 1

Blood flow velocities (cnvs) in the umbilical artery (UM), the uteroplacental artery (UA),

the fetal aorta (FA) and uterine thickness (UT) (mm)

UMB UMB UMB UMB UA- UA- UA- UA- FA- FA- FA- FA- UT
-SPV  -EDV -PI -RI SPV  EDV PI RI SPV  EDV PI RI (mm)
45.d 25.00 3.40 1.92 0.86
46.d 24.00 4.10 1.54 0.83
48.d 22.80 3.70 1.75 0.84
50.d - - - - - - - -
52.d 18.70  3.40 1.56 0.82  30.00 1440 0.78 049 2030 3.10 1.58 0.85
54.d 41.70  3.70 1.30 0.74 - - - 24.00  2.50 2.04 0.90
56.d 2220 5.60 1.27 0.75 - - - 35.00 7.50 1.49 0.79
58.d 20.00  5.60 1.28 0.72  31.80 17.20 0.62 046 36,50 11.6 1.19 0.68
60.d 29.40  9.10 1.11 0.69 25,60 14.10 0.60 045 3560 10.0 1.13 0.72
pp 1.d 30.60 1590 0.74 0.48 36
pp 4.d 37.80 1590 0.94 0.58 30
pp7.d 22.80 1090 0.80 0.52 28
pp 14.d 19.40 9.70 0.77 0.53 18

3. DISCUSSION

In veterinary medicine the Color and Pulsed-
wave Doppler USG has been investigated for ten
years. There are only two reports about this tech-
nique done in pregnant bitches (Nautrup, 1998;
DiSalvo et al., 2006). In this case, the uteroplacen-
tal and umbilical blood flow low resistance and
had decreasing gradually during the last two weeks
of pregnancy in accordance with these literatures.

The detecting of umbilical cord is possible
via ultrasonography after the days 40™-46" of pre-
gnancy (Johnston et al, 2001). These days it has
clinical importance because of possibility of the
first use of the Doppler sonography. In this study,
it was detected after the 45™ day and visualized by
Color-Doppler exams. The fetal size and the for-
mation of skeleton rapidly increase during the last
3 to 4 weeks of gestation in bitches (Johnston et
al., 2001). The resistance in umbilical vessels
started to decrease significantly at this stage and
the fetal blood flow coming from the umbilical
cord increased. The increase of fetal nutritional
requirements may be related to these results.

Fetal aorta blood waveforms had also low re-
sistance and had decreased approach to vaginal
delivery. Cause of pulsed-wave sample volume
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was taken by the caudal segment of aorta thorac-
alis, SPV and EDV values were lower than litera-
ture data (DiSalvo et al., 2006).

The measuring of the uterine thickness and
blood flow from artery in the uteroplacental site
were useful for monitoring involution in this case.
Rapid decrease of about 50 percentile at the 15"
day compared to the first postpartum day determi-
ned by the B-mode was observed. Besides, Dop-
pler flow resistance indices are higher than those
reported in the late pregnancy. The resistance of
the uterine artery was decreased during the first
two weeks. This data are in accordance with the
report (Mulic-Lutvica et al., 2007) done in women
in early puerperium. After parturition the monitor-
ing of canine uterine status can be performed via
this diagnostic method. The relevant clinical points
of this study, early diagnosing of subinvolution of
placental sites and acute metritis during the post-
partum stage may be detected by using the Doppler
USG in future.

As a result, the Doppler USG in the pregnan-
cy and postpartum may be an important diagnostic
method to evaluate prenatal growth, fetal stress
and involution of uterus in this case, as it is rou-
tinely used in women to identify the most common
obstetrical pathologies.
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