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Use of ultrasonography for improving reproductive efficiency in cows
I. Comparative evaluation of ovarian structures using ultrasonography
and plasma progesterone analysis in subestrous dairy cows
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Abstract : The accuracy of ultrasonography for determining the presence of a functional
corpus luteum in subestrous dairy cows was investigated, using a radioimmunoassay for
progesterone in plasma. Luteal status (high or low progesterone concentrations) was diagnosed in
534 cows, using B-mode transrectal ultrasonography.

Accuracy of ultrasonography was 96.3% and 88.8% in the cows with and without functional
corpus luteum, respectively. In 362 cows diagnosed with functional corpus luteum by
ultrasonographic examination, 20 cows were diagnosed with the non-functional corpus luteum by
analysis of plasma progesterone concentrations (false positive). In 172 cows with non-functional
corpus luteum by ultrasonographic examination, 13 cows were diagnosed with the functional
corpus luteum based on plasma progesterone assay (false negative).

Most of the corpus luteum with well-defined border and homogeneous echotexture were

diagnosed with functional corpus luteum. All cows that were not detected a corpus luteum by
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ultrasonographic examination were diagnosed as non-functional corpus luteum. The corpus
luteum of cows that were diagnosed with false positive appeared homogeneous echotexture and
above 15 mm in diameter, but the corpus luteum was the non-functional corpus luteum within
Day 5 (Day 0 is ovulation day) or after Day 19. The corpus luteum of cows that were diagnosed
with false negative appeared heterogeneous echogenicity and below 15 mm in diameter, but the
corpus luteum was the functional corpus luteum after Day 5 or around Day 17.

It was concluded that accuracy of ultrasonography was excellent for determining the presence
of a functional corpus luteum in subestrous dairy cows. The corpus luteum that was diagnosed
with false positive or false negative was the developing or regressing states. Thus,
ultrasonography was required a serial examination of two or three times accurately diagnosing

these corpus luteum.

Key words : functional corpus luteum, progesterone, ultrasonography, subestrous cows.
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Fig 1. Ultrasound images showing echotextures of the ovary
with functional corpus luteum. The corpus luteum of left o-
vary (white arrows) appears as a hypoechoic structure whose
borders can be differentiated from the more echogenic ovarian
stroma. The right ovary (black arrows) has two small anechoic
follicles. The scale on the left and right side is in centimeters.
CL = corpus luteum, UB = Urinary bladder, L = Left ovary, R=
Right ovary.

Fig 2. Ultrasound images showing echotextures of the ovary
with non-functional corpus luteum. The left ovary (small
black arrows) has an anechoic follicle (16X 13mm) that is
fluid-filled and appears anechoic area. The regressing corpus
luteum with cavity of right ovary appears as a increased echo-
genic structure (large black arrows). The scale on the left and
right side is in centimeters. RCL = regressing corpus luterum,
F = follicle, L = Left ovary,R = Right ovary.
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Table 1. Compatibility of results of ultrasonography and plas-
ma progesterone concentrations in 534 subestrous

dairy cows
Progcstcropc ] Ultrasonography =~ Compatibility
concentrations High Low Comect %
High* 355 342 13 342/355 96.3
Low** 179 20 159 159/179 8838
Toml S 534 . 362 " 938

* High = plasma progesterone concentration >1.0ng/ml.
** Low = plasma progesterone concnetration { }.0ng/ml.

2¢5hAlel 93 22 highs} lows W@HAY o

oM G EAHTo HE BFP, 52 FIE 3
EQ A% Fig 33 2ok 285 gato] 9 highg A
’ (7::243 n=119 n=127 n:;;iiw

Plasma progesterone concentrations {ng/mi)

003

High vﬁLow
Ultrasonography

Fig 3. Distribution of plasma progesterone concentrations of
cows that were diagnosed with high and low by ultrasonogra-
phy. Discriminatory levels marked by cross bar. PF = presence
of follicle, AF =absence of follicle. High = presence of func-
tional corpus luteum, Low = absence of functional corpus lu-
teum.
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Table 2. Relationship between plasma progesterone concentrations
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and corpus luteum size in 33 subestrous dairy cows that were

misdiagnosed by ultrasonography
Corpus lutcum Plasma progesterone Correlationshios
L . . area (mm ) concentrations (ng/ml) ofrelatonsiup:
Misdiagnosis  Luteal status(n)  Follicle(n)
MeantSD Mean£SD Range r? p
DCL* +(10) 247.3+48.3 0.8+0.14 0.4~0.9 021 0.56
- (14) -4) 269.6+19.5 0.6+0.18 0.4~0.8 0.38 0.52
False positive
(n=20) RCL** +(5) 291.0+60.6 0.6+0.16 0.4-0.8 -047 0.34
(©) - 2355 0.7 - - -
+ ~
DCL +(5) 216.7+31.2 121016 1.0~-14 0.82 0.39
. 7 -{2) 219.8+26.7 1.3£0.21 11-14 0.67 0.26
False negative
(n=13) +(3) 233.0+£204 1.310.05 12~13 1.0**> 0.0001
RCL
© -(3) 252.8x11.0 1.4+0.05 1.3~14 1.o*** 0.0001

* DCL = developing corpus luteum, + = presence of follicle, - = absence of follicle.

** RCL = regressing corpus luterum.
*** Correlation corefficients are significandy different (p { 0.05).
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Fig 4. Ultrasound images of false positive to the corpus luteum
diagnosed by ultrasosography. A)The left ovary (black ar-
rowheads) has not follicle and corpus luteum. The right ovary
has a corpus luteum (black arrows) with cavity (white arrows)
that is seen as small anechoic space. Plasma progesterone con-
centration was 0.4 ng/ml. It seems 10 a developing corpus Iu-
teum within Day 5. B) The left ovary (hollow arrows) has a
hypoechoic corpus luteum and anechoic follicle. The corpus
luteum (small black arrows) is distinguished from ovarian stro-
ma by a distinct border and echotexture differing from those
of ovarian stroma. It scems to regressing corpus luteum at
Day 19. The right ovary (large black arrows) has a small
anechoic follicle. Plasma progesterone concentration was 0.8
ng/ml. The scale on the left and right side is in centimeters.
CL = corpus luteum, F = follicle. Day 0 = day of ovulation, L=
Left ovary, R = Right ovary.
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Fig 5. Ultrasound images of false positive to the corpus luteum
diagnosed by ultrasosography. A)The corpus luteum (large
black arrows) of left ovary appears as a echogenic area. The
right ovary (small black arrows) has an anechoic follicle. Plas-
ma progesterone concentration was 1.5 ng/ml. The corpus lu-
teum of left ovary seems to a regressing corpus luteum around
at Day 17. B)The left ovary is seen as anechoic area con-
taining a large anechoic follicle (19x 17 mm) and right ovary
has a small anechoic follicle and a small corpus luteurn (15 x
10 mm; white arrows). Plasma progesterone concentration
was 1.3 ng/ml. This corpus luteum seems to a developing
corpus luteum after Day 5. The scale on the left and right side
is in centimeters. CL = corpus luteum, F=follicle. Day 0=
day of ovulation, L = Left ovary, R = Right ovary.
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