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ABSTRACT

Ultrasonographic examination was performed to observe the ultrasonographic image of Korean native cows' normal
uterus in condition of in viro and in vivo.

The experiment was done 28 slaughtered cows' uterus using immersed in water in vitro, and 41 healthy breeding
cows taken rectal ultrasonography in vivo. Ultrasonographic examination of uterine was taken on the reference of cross
section of intercornual ligaments' cranial.

Each uterus on the experiments was compared by estrous cycle and ultrasonographic frequency.

The uterine structure using ultrasonography was 5 layers of uterine horn in vivo as well as in vitro. Uterine horn
was observed to be distinguished from inside to outside as endometrium to inner echogenic layer, circular muscle layer
to slightly echogenic elliptical layer, stratum vasculare to central echogenic layer, longitudinal muscle layer to slightly
echogenic arched layer, and perimetrium to outer echogenic layer, respectively.

According to the observation of uterus related to estrous cycle and ultrasonographic examination, uterine endome-
trium in vitro was constantly founded irrespective of estrous cycle and ultrasonographic frequency. On the low fre-
quency, endometrium and circular muscle layer in estrus were prone to distinguished than in diestrus. On the high
frequency, endometrium and circular muscle layer were always distinguished regardless of estrous cycle.

In vivo, uterine endometrium and circular muscle layer were observed regardless of estrus and ultrasonographic
frequency. On the low frequency, stratum vasculare and longitudinal muscle layer were not likely to be distinguished
in diestrus, but estrus. On the high frequency, stratum vasculare and longitudinal muscle layer were observed regard-
less of estrous cycle.

Also, every uterine structure was easily distinguished on high frequency than low frequency owing to precision of
distinction in layers.

The difference of results followed by the experiments conditions between in vifro and in vivo was that uterine
endometrium and circular muscle layer in diestrus in vitro were difficult to be distinguished and uterine lumen was
observed during whole estrous cycle. In vivo, It was founded that the distinction of stratum vasculare and logitudinal
muscle layer in diestrus was complicated and uterine lumen was observed during only estrus.

In view of the result so far achieved, normal uterine structure divided in 5 layers on ultrasonography was accorded
with microscopic organization, uterine structure was likely to be observed during estrus than diestrus, high frequency
checkup than low frequency, and uterine endometrium, circular muscle, stratum vasculare was easily observed
regardless of estrous cycle and ultrasonographic frequency.

(Key words : uterine horn, ultrasonographic frequency, estrous cycle, Korean native cow)
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Fig. 1. Ultrasonic images of uterine horn in vifro used 5 MHz (A),
and 10 MHz (B} probe. Ultrasonic image at position corre-
sponding to that in Fig. 1. Five layers were discernible:
1. outer echogenic layer (perimetrium), 2. slightly echoge-
nic arched layer {longitudinal muscle layer), 3. central echo-
genic layer (stratum vasculare), 4. slightly echogenic ellip-
tical layer (circular muscle fayer), and 5. inner echogenic
layer (endometrium). This uterus was classified as stage
IV {18~20 days after ovulation).
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Table 1. Comparison of in vitro ultrasonic images of 4 stages of estrous cycle in cross-section excised uterine horn using 5 MHz

probe
Macroscopic L . 2
appea- Ultrasonic images (5 MHz) Appearance at stage in estrous cycle
rance
Structu Findi I I I I
ructures
Structures indings (1~4) (5~10)  (11~17)  (18~20)
Uterine lumen Uterine lumen Letter X or H-shaped 1/5% 2/5 3/7 7/11
echo-free line
Endometrium Inner echogenic layer Mostly echogenic and 5/5 5/5 6/7 11/11
slightly echogenic in part
Circular muscle Slightly echogenic Slightly echogenic and the 3/5 3/5 3/7 10/11
layer elliptical layer clear boundary
Stratum vasculare Central echogenic layer  Echogenic 3/5 5/5 717 9/11
Longitudinal Slightly echogenic Slightly echogenic and the 4/5 5/5 7/7 6/11
muscle layer arched layer clear boundary
Perimetrium Outer echogenic layer Echogenic 3/5 4/5 6/7 711

® The method of Ireland et al. (1980).
® No. of identified/ No. of examined.
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Fig. 2. Ultrasonic images of uterine horn in vivo. (A) Ultrasonic Aol Guae A dalds A WeE $2¢] echo-
image of uterine hom used 5 MHz probe. Five layers were genicity ® B oy niywe #assg o 2oz x

possible to discriminate of uterine hom in vivo. Inner echo-
genic layer (endometrium) and slightly echogenic elliptical
layer {circular muscle layer) were observed at all time. 1.
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tical layer (circular muscle layer) and 5. inner echogenic A wakd Aol Alggch w3 AFsete AF FRE

layer (endometrium). (B) Ultrasonic image of uterine hom
using 7.5 MHz probe. 7.5 MHz probe provided more dis-
cenible image of five layers of uterine hom than 5 MHz
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genic elliptical layer, and central echogenic layer were likely ST olE ME B2 echotexture HOlE Age] 259 S
to be distinguished. This uterus was classified as stage e 2AA Fxoh dA I Saito F(2001)9] Bk
IV (18~20 days after ovulation). d A 8kATt

Table 2. Comparison of in vitro ultrasonic images of 4 stages of estrous cycle in cross-section excised uterine hom using 10 MHz

probe
Macroscopic ul o 10 MH Appearance at stage
appea- trasonic images ( 7) In estrous cyclea)
rance . o I I I ¥
tructures mndings
Structures ¢ (1~4) (~10)  (11~17)  (18~20)
Uterine lumen Uterine tumen Letter X or H-shaped 1/5” 2/5 4/7 8/11
echo-free line
Endometrium Inner echogenic layer Mostly echogenic 515 5/5 717 11711
Circular muscle Slightly echogenic Slightly echogenic and 5/5 5/5 717 11/11
layer elliptical layer the clear boundary
Stratum vasculare  Central echogenic layer  Echogenic 5/5 5/5 7/7 11/11
Longitudinal Slightly echogenic Slightly echogenic and 5/5 5/5 77 10/11
muscle layer arched layer the clear boundary
Perimetrium QOuter echogenic layer Echogenic 5/5 5/5 7/7 10/11

® The method of Ireland er al. (1980).
 No. of identified/ No. of examined.



164 HHEE, AAE, T, A, AL, oFd

et FEF¥E ‘%‘—‘:—E}i EJ_O}‘I’E} 2 7oA 2 %‘—71 5

xﬂ7l(17] 271, 371y X}%Z}ﬁ Zi-rJJr 2592 AU
) A WHH &AEF Atole] AAV REHoR BRY
A AFEO] FRo| Yoy, T4 AeHAe
Abg WEtEo] B % echogenicstAl #&E AW, &5
BAE H% Felo] #EE gA FEE UK Table 1). 17
U 22 ATe 159 2592 FF A0S o 2zhe] 4
F7d e 2 FREE EF faAEo Wy F71E Aol

= QA HA] &Skt ]/\0—4 Axg njRo] E o in virool A
260 Sk 5o €3 e ALl 343 7
ZES ¢S "asd 328 + 0SS s

In vivo AN g9 2EIFE 5502 7F 7159
S F2 34302 BAHUS AT HLFL ol =3
A #AZER D, FATEE USSR A ZstA 2=
o, AL AFUET v)3t 22 FEE AN (Fig.

:T:

58 2ol A=A, &g Y2 A
T TEE F 7P me=EEA #RHJ a3V 72
< A gol 79 AFolME FEol
E7Fs39 0 tRE AFsHA dEsted ol +EHAT
AFo 253 AAA AT SSH 425 4 T
7194 ARl A #FAEA =Y, °]& Okano®t Tomizuka
(1987), Fissore 5(1986)%] X 119} UX]3} thTable 3).

T3 nFd 229 A EREe 3y F9E 4
#Aglo] 4;174 B2 Y tH(Table 4). &3] 283 JAL A
Az &4FT FF:TF AlololA AFUEr 59 19

=}

27 7

B
fot

=z

A4, 1Y, AF

(ot

2
H2E M F2EZ s 44 BEEJAKFig. 2). °1E
AZe] dEEe uig FAR B @8 o] BxHo| n
(McEntee, 1990), F 253 Alold& B2 *é%ﬂ A2 A
2lo] A (Sorensen, 1979) &3 GdA HEFL /Y &
£9) “‘echo free’(F-oll ZA)ETh= FHH ‘echogenic’(dZ
A} Maeda} Kurjak, 1988)0] B8 25 et 23eti
AR E =), o]& Saito (20012 A A& JLHHFe= AH
23 BZEnh

FFTEE 255 o BAgle] BE £
2A G4A FA=A LhTH(Table 3, 4).

A ke AFEs 250 FAF A B F719F Zgle]
RE AZFA QA FEERA ERI(14.6%), LT3 FAF Al
A vz s Zrketg oul41.4%) FA 22 e] THE 47
gt ole A Yute] AT FRE F P Lol2F 7=
B2 a4 FEY nd 3 F2E FEo] 4
2 g3 B3] Ao %E nd3EA #EHE AR
W3} 217 ghgo} glo] oS FEHA gt AtadT
In vivodll Al 23 F7] F &471(17], 271, 37wl &A= Ul
b TS 4A Tl JbesaAT, ued 52
A7 sk A WAde Tz B2 A
2]

o}l o

23 o

=)

¢
=]
=2

&

lo

P

jﬂ, T

rJ-Urﬂlo

okt B 7)(47]) Al E Ag W
oflzl d#E w3 4A FAEL ¢ F U™
1, AF WRole 2% Tl 2% ddol HFHAE
Ul(Table 3, 4), ©]+= Fissore 5(1986)2] B39} UX|3IHTT.
A3t Zo) in vivool X EA F7)o it AT F2EL #F
23e AF 2 330 255 PAF BFA ¥ FE
< B3 thTable 3, 4). Z22iu FA7)(17], 271, 37D)ellA A F

x e o &

r
ol
H::

H 1

Ho Hu o U

o

Table 3. Comparison of in vivo ultrasonic images of 4 stages of estrous cycle in cross-section excised uterine horn using 5 MHz probe

Macroscopic Ultrasonic images (5 MHz) Appearance at stage in estrous cycle”
appea-
I il m N
rance -
Structures Findings
Structures & (1~4) (5~10) (11~17)  (18~20)
Uterine lumen Uterine lumen Letter X or H-shaped 1/5% 5/8
cho-free line
Endometrium Inner echogenic layer Mostly echogenic 5/5 9/9 19/19 8/8
Circular muscle layer Slightly echogenic Slightly echogenic 5/5 9/9 19/19 8/8
elliptical layer
Stratum vasculare Central echogenic layer Echogenic 4/5 2/9 10/19 8/8
Longitudinal muscle Slightly echogenic Slightly echogenic 2/5 1/9 2/19 7/8
layer arched layer
Perimetrium Outer echogenic layer  Echogenic 2/5 1/9 . 3/8

® The method of Ireland er al (1980).
» No. of identified/ No. of examined.
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Table 4. Comparison of in vivo ultrasonic images of 4 stages of estrous cycle in cross-section excised uterine horn using 7.5 MHz

probe
Macroscopic o . 2
appea- Ultrasonic images (7.5 MHz) Appearance at stage in estrous cycle
o Structure Findi ! f ; W
ructures indings
Structures & (1~4) (5~10) (11~17) (18~20)
Uterine lumen Uterine lumen Letter X or H-shaped 718
echo- free line
Endometrium Inner echogenic layer Mostly echogenic 5/5" 9/9 19/19 8/8
Circular muscle Slightly echogenic Slightly echogenic 5/5 9/9 19/19 8/8
layer elliptical layer
Stratum vasculare  Central echogenic layer Echogenic 5/5 9/9 19/19 8/8
Longitudinal Slightly echogenic arched  Slightly echogenic 4/5 4/9 8/19 7/8
muscle layer layer
Perimetrium Outer echogenic layer Echogenic 3/5 5/9 4/19 5/8

¥ The method of Ireland ef al (1980).
® No. of identified/ No. of examined.
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