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Ultrasonographic Appearance of the Gestational Structures
Throughout Pregnancy in Shih-tzu bitches
I. Time of Initial Detection of the Fetal and Extra-fetal Structures
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Abstract : Serial ultrasonographic examinations were daily performed on 12 Shih-tzu biiches from 15 days after ovulation
until parturition to determine the time of first detection and ultrasonographic appearance of the fetal and extra-fetal
structures and to determine the size of gestational structures. Gestational age was timed from the day of ovulation (day
0), which was estimated to occur when plasma progesterone concentration was first increased above 4.0 ng/ml. The
gestational length in 12 Shih-tzu bitches was 62.1 (range:60-64) days. The initial detection of the fetal and extra-fetal
structures were: gestational sac at days 19.2 (16-21); zonary placenta in the uterine wall at days 25.9 (24-28); yolk sac
membrane at days 24.1 (22-26); amniotic membrane at days 26.6 (24-28); embryo initial detection at days 22.3 (21-
24); heartbeat at days 23.8 (23-25); limb buds at days 29.3 (27-31); fetal movement at days 32.3 (31-34); stomach at
days 32.6 (29-34); urinary bladder at days 33.1 (29-35); skeleton at days 35.9 (34-38) and kidney at days 45.8 (45-48).
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Table 1. Mean and range of gestational age at first
ultrasonographic detection of extra-fetal structures in 12 Shih-
tzu bitches

Day after ovulation

Pregnancy features

Mean Range

Gestational sac 19.2 16~21

Zonary placenta 259 24~28
Fetal membranes

-Yolk sac membrane 24.1 22~26

-Yolk sac tubular shape 264 24~28

-Amnionic membrane 26.6 24~28

Table 2. Mean and range of gestational age at first
ultrasonographic detection of fetal structures in 12 Shih-tzu
bitches

Pregnancy features Day after ovulation

(Embryo and fetus) Mean Range
-Initial detection
Embryo 223 21~24
Heartbeat 23.8 23~25
Bipolar shape 27.5 25~29
Fetal movement 323 31~34
Limb buds 29.3 27~31
Anechoic area in head 30.5 28~32
Stomach 32.6 29~34
Urinary bladder 33.1 20~35
Skeleton 359 34~38
Lung hyperechoic vs liver 40.4 38~42
Liver hypoechoic vs abdomen 404 38~42
Kidney 45.8 45~48
-Parturition 62.1 60~64
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Fig 1. Ultrasonogram of extra-fetal structures in pregnant Shih-tzu bitches. 6.5 MHz convex and 7.5 MHz linear transducer. D-
18: Transversal image of the pregnant uterine horn contained an anechoic gestational sac. D-19: Longitudinal image of the
pregnant uterine horn (white arrows) contained an anechoic gestational sac (white arrow heads). D-26: Transversal image
of gestational sac contained an embryo (*) and yolk sac membrane (white arrow heads). D-32: Longitudinal image of gestational
sac contained an embryo and amniotic membrane (white arrows). In this time, the embryo began to differentiate into head and

the body. D=Gestational age (day).
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Fig 2. Ultrasonogram of the fetal structures in pregnant Shih-tzu bitches. 6.5 MHz convex and 7.5 MHz linear transducer. D-22:
Longitudinal image of gestational sac contained an embryo (white arrow head) which was attached to dorsal part of the uterus.
D-27: B and M mode ultrasonogram. Transversal image of gestational sac contained an embryo. The M-line of B-mode in left
side was in the position of the embryonic heart and M-mode in right side represented the embryonic heartbeat (white arrows).
D-31: Longitudinal image of embryo with the fore-limb bud (thick white arrows). The embryo that were differentiated into the
head (H) and the body (D) could be observed. The amniotic membrane (white arrow heads), anechoic area in head (*) and falx
cerebri (thin white arrows) were showed. D-35: Longitudinal image of the fetus in which whole abdominal organs have formed
already. The fetal heart (H), liver (L), stomach (S) and urinary bladder (U) were observed. D =Gestational age (day)
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