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Development of Differential Diagnosis and Treatment Method
of Reproductive Disorders Using Ultrasonography in Cows
I1. Differential Diagnosis of Subestrous Dairy Cows
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ABSTRACT : Accuracy of rectal palpation and ultrasonography for differential diagnosis of
subestrous dairy cows were investigated, using the result of plasma progesterone assay. The
ovaries were examined 2 times of 10 days interval in 520 postpartum and postinsemination
subestrous dairy cows, using rectal palpation and B-mode transrectal ultrasonography. The
results of rectal palpation, ultrasonographic examination and measurement of plasma pro-
gesterone profiles in 520 subestrous dairy cows were silent heat or error of estrus detection
303 (58.3%), persistent corpus luteum 59 (11.3%), follicular cyst 37 (7.1%), luteal cyst 16 (3.1%),
inactive ovary 9 (1.7%), granulosa cell tumor 1 (0.2%), hydrosalphinx 1 (0.2%), endometritis 81
(15.6%), pyometra 12 (2.3%) and mummified fetus 1 (0.2%), respectively. Accuracy of rectal
palpation and ultrasonography for diagnosing ovarian disorders based on plasma progesterone
profiles were silent heat or error of estrus detection 80.5% and 96.7%, persistent corpus
luteum 57.6% and 94.9%, follicular cyst 62.5% and 91.9%, luteal cyst 62.5% and 87.5%, inac-
tive ovary 55.6% and 88.9% and granulosa cell tumor 100% and 100%, respectively. Accuracy
of rectal palpation for diagnosing uterine disorders based on ultrasonography was pyometra
75.0%, endometritis 51.9% and mummified fetus 100%, respectively. Characteristic ultrasono-
graphic appearances of ovaries in subestrous dairy cows were as follows; Silent heat or error
of estrus detection: anechoic follicle or hypoechoic corpus luteum than ovarian stroma was
alternately present on Day 0 (first examination) and Day 10. Follicular cyst: uniformly
nonechogenic ovarian structure > 25 mm in diameter with a wall < 3 mm was present in
ipsilateral on Day 0 and Day 10. Luteal cyst: luteal cyst was similar to follicular cyst, but
thickness of cystic wall was > 3 mm. Inactive ovary : structures within ovaries was not pre-
sent on Day 0 and Day 10. Characteristic ultrasonographic appearances of uterus in subestrous
dairy cows were as follows; Endometritis: characterized by uterine lumen containing fluid
in which ‘snowy echogenic particles are suspended. Pyometra: ultrasonographic appearance of
pyometra was diffuse echogenic particles distributed in fluid within the distended uterus, and a
thickened uterine wall. These results indicated that ultrasonography was practical for di-
agnosing reproductive disorders. To diagnosing ovarian disorders, ultrasonography should
be carried out 2 times of 10 days interval and endometritis should be differentiated with
uterus of luteal phase in normal cycling cows.
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Table 1. The differential diagnosis of ovarian disorders by plasma progesterone concentration, rectal palpation and

ultrasonography in subestrous dairy cows

Progesterone (ng/ml)

Rectal palpation and ultrasonography

Day 0 Day 10 Diagnosis
Day 0* Day 10 : :
Cyst CL** Follicle Cyst CL Follicle

+ — - + - - Follicular cyst
<1 <1 - - - - - Inactive ovary

~ - + - + - SH*** or EED****
<1 >1 + _ + + + SH or EED
; + — - - + SH or EED
=1 <1 n + - + - + SH or EED

. + . - + PCL* d ok kK
>1 =1 + + - + + - PCL
>1 >1 + - - + - - Luteal cyst

*Day 0=The day of the first examination.
**Corpus luteum, +: Present, -: Absent.
***Silent heat.
***#xError of estrus detection.
*x*%*Persistent corpus luteum.
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Table 2. Incidence of reproductive disorders in 520 sub- 8- Jelujjo] AR} Abol| 2|7} I a8l = ol 1354,
cstrons dairy cows L, BAF 2SR AT o) o
Reproductive disorder No. of cows Percentage ot}
Silent heat or EED* 303 58.3
Pers.lstent corpus luteum 59 11.3 PUNSE UANSS AWEICHI| 98 =20
Follicular cyst 37 7.1 2AlO| XIEIR =S
Luteal cyst 16 3.1 tel et _1?5 )
Inactive ovary 9 1.7 FHEAESF A P, FEEY 2 AR ALl 24
Granulosa cell tumor of ovary 1 0.2 wAo] AAb o W ake] 2 2P ghE QT 4255
Hydrosalphinx ! 02 ek 2gsiziAbe] ARAFTEE v e Aohe
oo I e
Mummified fetus 1 0.2 TR me ot e Al 3035-% 203
Total 520 100.0 (96.7%), 473 = 5955 5657(94.9%), FE FELS
*Error of estrus detection. % 347(91.9%), A FEL 1655 145(87.5%),
HAar ) SR = 95 85(88.9%) 28|w 349l 3}

ol A A AL A FEE HZAED Ade HMEFS 155 1F(100.0%)2 27 AgdEg
Table 35} Zc}. & hehfe] 28371418 AAF o] zabe

AR s U] AdE 303FF 244%F  ADAFE RO E9h)
(80.5%), BT-# A= 595F 347(57.6%), L FFL

T 235F(62.2%), BAFEF-2 167F 1057(62.5%), FUHILE N2AES AWTEST| Q6 FEA

a5 w%—%— 5F(55.6%) e kAo 3}

Atel M EE

HAAZF2 153 17(1000%)2 742 Ak 54 FEAST 25T A Q8 Ao n A
Table 3. Accuracy of rectal palpation for differential diagnosis of ovarian disorders in 425 subestrous dairy cows
Diagnosis by progesterone profiles and ultrasonography (%)
Diagnosis by ; - 3 -
rectal palpation Silent heat Persistent Follicular Luteal Inactive Granulosa
or EED corpus luteum cyst cyst ovary cell tumor
Silent heat or EED* 244 (80.5) 25 9 2 4
Persistent corpus luteum 44 34 (57.6)
Follicular cyst 6 23 (62.2) 4
Luteal cyst 3 5 10 (62.5)
Inactive ovary 6 5 (55.6)
Granulosa cell tumor 1 (100.0)
Total 303 59 37 16 9 1
*Error of estrus detection.
Table 4. Accuracy of ultrasonography for differential diagnosis of ovarian disorders in 425 subestrous dairy cows
Diagnosis by progesterone profiles and rectal palpation (%)
Diagnosis by - ; - -
ultrasonography Silent heat Persistent Follicular Luteal Inactive Granulosa
or EED* corpus luteum cyst cyst ovary cell tumor
Silent heat or EED* 293 (96.7) 3 1
Persistent corpus luteum 8 56 (94.9)
Follicular cyst 34 (91.9) 2
Luteal cyst 3 14 (87.5)
Inactive ovary 2 8 (88.9)
Granulosa cell tumor 1 (100.0)
Total 303 59 37 16 9 1
*Error of estrus detection.
Folatal), 159, A|2%, 1998
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Table 5. Accuracy of rectal palpation for differential
diagnosis of uterine disorders in 94 subestrous dairy cows

Diagnosis by ultrasonography (%)

Diagnosis by

rectal palpation Pyometra Endometritis Mummified
fetus

Pyometra 9 (75.0)

Endometritis 3 42 (51.9)

Mummified fetus 1 (100.0)

Normal 39

Total 12 81 1
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Fig 1. The ultrasound images of the ovaries in the cows that were diagnosed with silent heat or error of estrus detection
(1: left side) and inactive ovaries (2: right side). 1A) The left and right ovaries on day 0 (Day 0 =the day of the first ex-
amination). The left ovary (black arrows) have not any ovarian structures. The right ovary have a corpus luteum (black
arrows) 2.3% 2.5 cm in diameter. 1B) The left and right ovaries on day 10. The left ovary was similar to Day 0. The
right ovary have newly developed anechoic follicle 2.0 em in diameter (black arrows). 2A) The left and right ovaries
on day 0. The left and right ovaries have not any ovarian structures. 2B) The left and right ovaries on day 10. The left
and right ovaries were similar to day 0. Black arrows indicate boundaries of ovary. The scale on sides is in centimeters.

CL = corpus luteum, F = follicle, L =left ovary, R = right ovary.
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Fig 2. The ultrasound images of the ovaries in the cows that were diagnosed with follicular cyst (1: left side) and luteal
cyst (2: right side). 1A) The left and right ovaries on day 0 (Day 0 = the day of the first examination). The left ovary
have an anechoic cyst 2.6x 1.9 cm in diameter. The right ovary have an anechoic cyst 2.4%2.0 cm in diameter. Cystic
wall thickness was below 3 mm. 1B) The left and right ovaries on day 10. The left ovary have slightly larger an
anechoic cyst 2.9 2.5 cm in diameter than day 0. The right ovary have slightly smaller cyst 1.8X 1.2 cm in diameter
than day 0. Cystic wall thickness was below 3 mm. White arrows indicate boundaries of follicular cyst. 2A) The left
and right ovaries on day 0. The left ovary (black arrows) have three anechoic follicles below 0.5 cm in diameter. The
right ovary have an anechoic cyst (white arrows) with cystic wall thickness of 5 mm. 2B) The left and right ovaries on
day 10. The left ovary (white arrows) have not any ovarian structures. The right ovary have an anechoic cyst with cys-
tic wall thickness of 5 mm. Hollow white arrows indicate cystic wall thickness. The scale on sides is in centimeters.
FC=follicular cyst, LC = luteal cyst, L = left ovary, R =right ovary.
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Fig 3. The ultrasound images of the reproductive disorders. 1) Granulosa cell tumor. The left ovary (white arrows) have
twa anechoic follicles. The right ovary have & tumor above 5 cm. Nonechogenic sections of numerous large blood vessels
were visible in the central region of the tumor (large black arrows). The ventral part of the tumor shows typically an echo-
genic pattemns for structures of relatively high tissue density. 2) Hydrosalphinx. The cyst of oviduct was shown as large
anechoic area (black arrows). 3) Endometritis. The fluid in the uterine lumen was observed as containing ‘snowy” echo-
genic particles (small white arrow). Large white arrows indicate outline of uterus. 4) Pyometra. The uterine lumen is oc-
cupied by hypoechoic fluid showing ‘snowy’ echogenic particles. The thickness of the wall was variable (between arTows).
5) Pyometra. The uterine lumen is filled by hyperechoic fluid than pyometra of 4. Echo patterns of the secretions show
the cloudy effect. 6) Slice thickness artifact. Presence of low-level echoes in the dorsal aspect of the cystic lumen in due
to slice thickness artifact (hollow arrow). The scale on sides is in centimeters. P = pyo, FC = follicular Cyst.
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