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ABSTRACT

Serial ultrasonographic examinations were daily performed from 15 days after ovulation until parturition to
determine the time of first detection and ultrasonographic appearance of the fetal and extra-fetal structures in pregnant
10 Maltese, 10 Yorkshire Terrier, 15 Shih-tzu, and 10 Miniature Schnauzer bitches, respectively.

Gestational age was timed from the day of ovulation (day 0), which was estimated to occur when plasma proges-
terone concentration was first increased above 4.0 ng/ml. The gestational length was 63.4~63.6 (range: 61 ~65) days
and the geatational length was no statistically significant difference among bitches (p>0.05).

The initial detection of the extra-fetal structures were; gestational sac at days 18.9~19.5 (17~22), zonary placenta
at days 24.6~25.5 (23~28), yolk sac membrane at days 24.6~25.5 (23~27), yolk sac tubular shape at days 26.1~
26.3 (24~28), and amniotic membrane at days 26.1 ~28.2 (24~31), respectively. The time of the first detection of
the extra-fetal structures were no statistically significant difference among bitches (p>0.05).

The initial detection of the fetal structures were; embryo initial detection at days 22.5~22.9 (21~24), heartbeat
at days 23.2~23.8 (21~25), embryo bipolar shape 27.6~28.9 (26 ~30), fetal movement at days 31.9~32.8 (27~34),
limb buds at days 29.1~30.7 (27~33), stomach at days 31.1~33.1 (29~34), urinary bladder at days 32.4~33.2 (29~
35), skeleton at days 34.7~35.9 (34~39), and kidney at days 42.1~44.7 (41 ~48), respectively. The the time of the
first detection of the fetal structures were no statistically significant difference among bitches (p>0.05).

These results indicate the evaluation of the time of first detection and ultrasonographic characteristics of the ges-
tational structures might be useful for pregnancy diagnosis, estimating fetal age, embryonic resorption, fetal monster,

abnormal fetal growth and fetal viability, respectively.
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AgA9 IA 717+E Maltese @70 107 oA B 6342
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(61~65), Shih-tzu &8 157l A 63.62(61~65) 183 Mi-
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ZE9 339Fig. 1, Day 26)°] YAl 24.6~25.54(23~27),
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£ 34 2T dE Y Fig. 1, Day 33) 94 26.1~28.2
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24 el W3 (Fig. 1, Day 43)°] 94 32.4~33.29(29~
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Table 1. Mean and range of gestational age at first ultrasonographic detection of extra-fetal structures in small pet dogs

Pregnancy Day after ovulation”
features Maltese Yorkshire Terrier Shih-tzu Miniature Schnauzer

Gestational sac 19.2(18~21) 19.3(18~22) 19.5(17~21) 18.9(17~20)
Zonary placenta 25.4(24~28) 24.924~27) 25.5(24~27) 24.6(23~27)
Fetal membranes

-Yolk sac membrane 25.5(23~27) 25.4(24~27) 24.6(23~26) 24.9(23~26)

-Yolk sac tubular shape 26.3(25~28) 26.1(25~27) 26.2(24~28) 26.1(26~27)

-Amnionic membrane 28.1(25~31) 28.2(27~29) 26.1(24~28) 26.7(26~29)

There were no statistically significant differences among bitches in the same row.



Day 24

Day 26

Fig. 1. Ultrasonograms of gestational structures in pregnant Minia-
ture Schnauzer bitches. Day 18: Transverse image of the
pregnant uterine horn contained an anechoic gestational
sac. Day 24: Transverse image of the pregnant uterine hom
contained an oblonged-shape embryo (white arrow). Day
26: Transverse image of gestational sac contained an em-
bryo and the tubular shape of the yolk sac membrane (white
arrow). D 28: Transverse image of gestational sac contained
the bipolar shape of an embryo and zonary placenta (white
arrows). Day 33: Longitudinal image of a fetus with limb
buds (white arrow heads) and amnionic membrane (white
arrows). Day 43: Longitudinal image of a fetus with sto-
mach (white arrow), urinary bladder (*) and skull (white
arrow head).

Z

fol

©7)A,

chr

ot Al 15U o] FHE AFe H Ao
AL, A 18~19¥ 7ol E Fol e e
ghZo] T3 #EEATE ©)= LH surged 17
A o] Fof Ao WstE AT F YT England9} Yea-
ger(1993) ¥ LH surge$d 19~2097 0] ejrdo] Hzx2 #F
= Ath= Yeager?t Concannon(1990) 2 Root Kustritz(2006)
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Table 2. Mean and range of gestational age at first ultrasonographic detection of fetal structures in small pet dogs

Pregnancy features

Day after ovulation”

(Embryo and fetus)

Maltese Yorkshire Terrier Shih-tzu Miniature Schnauzer
-Initial detection
Embryo 22.9(20~24) 22.8(21~24) 22.5(21~24) 22.4(22~23)
Heartbeat 23.6(21~26) 23.8(23~25) 23.6(23~25) 23.2(22~24)
Bipolar shape 28.4(26~30) 27.9(26~30) 27.6(26~29) 28.9(26~30)
Fetal movement 31.927~34) 32.8(31~34) 32.131~34) 32.2(31~34)
Limb buds 30.7(28~33) 30.6(29~33) 29.1(27~31) 29.8(27~31)
Anechoic area in head 31.2(28~32) 30.9(28~33) 30.5(28~32) 31.8(29~33)
Stomach 32.4(29~34) 33.1(30~36) 31.9(29~34) 31.1(29~33)
Urinary bladder 33.1(31~33) 33.2(31~38) 32.9(29~35) 32.4(31~35)
Skeleton 35.3(34~39) 35.9(34~38) 35.2(34~38) 34.7(34~38)
Lung hyperechoic vs liver 36.9(35~39) 36.7(35~40) 37.9(35~40) 35.4(34~37)
Liver hypoechoic vs abdomen 37.5(35~39) 37.3(35~39) 38.2(36~40) 36.9(35~38)
Kidney 43.6(42~48) 42.9(41~43) 44.7(42~48) 42.1(41~43)
-Parturition 63.4(61~65) 63.5(61~65) 63.6(61~64) 63.4(61~65)

" There were no statistically significant differences among bitches in the same row.
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2 A FREY HE: #E APIE g F, o)F YAl A,
AN AF i, got 718 R elop A 2 T VIR AE
2 8317 x AA 457 GAA 154nH2] 9] ElolE o
Aoz il 15U5E ETU7EA] v 221 ZAALE AA
3

Al 2] 71E0] FHE viHd e BgL DF progesterone
=57} 4.0 ng/ml o422 A3 @2 sgom, gl 7zt
& HF 634~63.6L(HH: 61~65)F 4FZ Alojo] Ho]7t
A A tHp>0.05).

gjole] T2 EQ] A A A7) wldo] Uil 189~19.5¢
(17~22), WA ERuF 24.6~25.54(23~28), '8 24.6~25.5¢
(23~27), *&ute] BAE 26.1~26.3YU(24~28), Fol 26.1



10 s, A, 33, 9%, EE, AT, o5, AL, AFY, 2714,

~2829(24~31)% Zz} BEAFJLH, 4FF Aloldl ©lote]
FEE g Hx 2 A7 F94 e Aot AAH
A &%k TH(p>0.05).

Hol FX2E9 Az TE A7 gohilry 44l 22.5~229
A(21~24), o} AlHkE 23.2~23.89(21~25), Blo} ¥ 27.6
~28.99(26~30), Bhol $EA 31.9~32.8YU(27~34), Elo} o}
A (limb buds) 29.1~30.7€(27~33), € 31.1~33.14(29~34), ¥
# 32.4~33.220(29~35), Hlo} F4 34.7~35.9Y(34~39), e}
7ol 42.1~4479(41~48)0) Z+7h FAF PO, 4FF A}
oo Blo} 22 E) thE Hx FF A7|E FAA e Ao
7t AR EA Z % THp>0.05).

o]z} o] B Aol A FyPH U F
A7 A JAY, dAl 9% HoL Eol § ,
o A7k Aol & elo} A ZHE T2l ke SE£H 5 IS
Aoz ALEHT

1l

ra

tne2

Allen WE and Meredith. 1981. Detection of pregnancy in the
bitch: A study of abdominal palpation, A-mode ultrasound
and Doppler ultrasound techniques. J. Small Anim. Pract.
22:609-622.

Beccaglia M and Luvoni GC. 2006. Comparison of the accu-
racy of two ultrasonographc measurements in prediction the
parturition date in the bitch. J. Small Anim. Pract. 47:670-
673.

Bunk C, Froin HR and Gunzel-Apel AR. 2002. Experiences
with a commercial relaxin assay for pregnancy diagnosis in
the dog. Kleinterpraxis. 47:5-10.

Carlson DA and Gese EM. 2007. Relaxin as a diagnostic tool
for pregnancy in the coyote (Canis latrans). Anim. Reprod.
Sci. 101:304-312.

Cartee RE and Rowles T. 1984. Preliminary study of the ultra-
sonographic diagnosis of pregnancy and fetal development
in the dog. Am. J. Vet. Res. 45:1259-1265.

Concannon PW and Rendano V. 1983. Radiographic diagnosis
of canine pregnancy: Onset of fetal radiopacity in relation
to times of bleeding, preovulatory luteinizing hormone release,
and parturition. Am. J. Vet. Res. 44:1506-1511.

Concannon PW, McCann JP and Temple M. 1989. Biology
and endocrinology ovulation, pregnancy and parturition in
the dog. J. Reprod Fertil. Suppl. 39:3-25.

Durrant BS, Ravida N, Spady T and Cheng A. 2006. New tech-
nologies for the study of carnivore reproduction. Therioge-
nology 66:1729-1736.

33

b

England GCW and Allen EW. 1992. Studies on canine pre-
gnancy using B-mode ultrasound: Diagnosis of early preg-
nancy and the number of conceptus. J. Small Anim. Pract.
33:321-323.

England GCW and Porter DJ. 1990. Studies on canine preg-
nancy using B-mode ultrasound: Development of the con-
ceptus and determination of gestational age. J. Small Anim.
Pract. 31:324-329.

England GCW and Russo M. 2006. Ultrasonographic charac-
teristics of early pregnancy failure in bitches. Theriogeno-
logy 66:1694-1698.

England GCW and Yeager AE. 1993. Ultrasonographic appea-
rance of the ovary and uterus of bitch during oestrus, ovu-
lation and early pregnancy. J. Reprod. Fert. Suppl. 47:107-
117.

Gunzel-Apel AR, Hayer M and Mischke R. 1997. Dynamics
of haemostasis during the oestrous cycle and pregnancy in
bitches. J. Reprod. Fertil. Suppl. 51:185-193.

Kim YH, Travis AJ and Meyers-Wallen VN. 2007. Parturition
prediction and timing of canine pregnancy. Theriogenology
68:1177-1182.

Kuniyuki AH and Hughes MJ. 1992. Pregnancy diagnosis by
biochemical assay. Prob. Vet. Med. 4:505-530.

Kutzler MA, Yeager AE, Mohammed HO and Meyer-Wallen
VN. 2003. Accuracy of canine parturiton date prediction
using fetal measurements obtained by ultrasonography. The-
riogenology 60:1309-1317.

Lenard ZM, Hopper BJ, Lester NV and Richardson JL. 2007.
Accuracy of prediction of canine litter size and gestational
age with ultrasound. Aust. Vet. J. 85:222-225.

Luvoni GC and Beccaglia. 2006. The prediction of parturition
date in canine pregnancy. Reprod. Dom. Anim. 41:27-32.

Luvoni GC and Grioni A. 2000. Determination of gestational
age in medium and small size bitches using ultrasonogra-
phic fetal measurements. J. Small Anim. Pract. 41:292-294.

Miles K. 1995. Imaging pregnant dogs and cats. Comp. Cont.
Ed. 17:1217-1226.

Okkens AC, Teunissen JM, Van Osch W, Van Den Brom WE,
Dieleman SJ and Kooistra HS. 2001. Influence of litter size
and breed on the duration of gestation in dogs. J. Reprod.
Fertil. Suppl. 57:193-197.

Onclin K and Verstegen JP. 1997. Secretion patterns of plasma
prolactin and progesterone in pregnant compared with non-
pregnant dioestrus Beagle bitches. J. Reprod. Fertil. Suppl.
51:203-208.



4% AN 2&3h HAel i@ Y4l T2

Root Kustritz MV. 2005. Pregnancy diagnosis and abnormali-
ties of pregnancy in the dog. Therionology 64:755-765.
Schutte AP. 1967. Canine vaginal cytology. 1. Technique and
cytology morphology. J. Small Anim. Pract. 8:301-306.
Tainturtier D and Moysan F. 1984. Diagnostic de gestation che-
zla chienne par echotomographie. Rev. Med. Vet. 135:525-

532.

Toal RL, Walker MA and Henry GA. 1986. A comparison of
real-tume ultrasound, palpation and radiography in preg-
nancy detection and litter size determination in the bitch.
Vet. Rad. 27:102-108.

Tsutisui T, Hari T, Kirihara Nobuyuki, Kawakami E and Con-
cannon PW. 2006. Relation between mating or ovulation
and the duration of gestation in dogs. Theriogenology 66:
1706-1708.

Wallace SS, Mahaffey MB, Miller DM, Thompson FN and
Chakraborty PK. 1992. Ultrasonographic appearance of the
ovaries of dogs during the follicular and luteal phases of
the estrous cycle. Am. J. Vet. Res. 53:209-215.

Wright PJ. 1991. Practical aspects of the estimation of the time

A7) 11

b
P
y
b

of ovulation and of insemination in the bitch. Aust. Vet. J.
68:10-13.

Yeager AE and Concannon PW. 1990. Association between
the preovulatory luteinizing hormone surge and the early
ultrasonographic detection of pregnancy and fetal heartbeats
in Beagle dogs. Theriogenology 34:655-665.

Yeager AE, Mohammed HO, Meyers-Wallen V, Vannerson L
and Concannon PW. 1992. Ultrasonographic appearance of
the uterus, placenta, fetus, and fetal membranes throughout
accurately timed pregnancy in Beagles. Am. J. Vet. Res.
53:342-351.

Py, £33, RS, A, 2714, whelE. 1996, A=A
oA Al =34 1. =et
2 Bote] +2ES Hx #F AV IR 36
235-245.

ot
2
=
ri
g
>,
N0 ‘U
kN
ita|
1o
P

Fol A, FFA5GA 17:225233.




