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Use of ultrasonography for improving reproductive efficiency in cows
I. Accuracy of rectal palpation and ultrasonography for determining the
presence of a functional corpus luteum in subestrous dairy cows
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Abstract : The accuracy of rectal palpation and ultrasonography for predicting the presence
of a functional corpus luteum in subestrous dairy cows was investigated, using the result of a
radioimmunoassay for progesterone in plasma. Luteal status (high or low progesterone
concentrations) was diagnosed in 820 cows, using rectal palpation and B-mode transrectal
ultrasonography, and the results of rectal palpation and ultrasonography were compared in 22
contingency table with plasma progesterone concentrations. A 2X 2 contingency table analysis
allowed the calculation of sensitivity, specificity and predictive values for rectal palpation and
ultrasonography.

The sensitivity, specificity, predictive value of a positive test and predictive value of a
negative test were 81.9%, 67.5%, 79.0% and 71.4% for rectal palpation, and 96.3%, 88.8%, 94.
5% and 92.4% for ultrasonography, respectively.

The percentages of observed agreement and expected agreement between rectal palpation and
ultrasonography were 71.8% and 57.1%, respectively. An evaluation of agreement between
rectal palpation and ultrasonography, the value of Kappa was 0.34.

It was concluded that a ultrasonography was more sensitive and specific than rectal palpation
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in predicting the presence of a functional corpus luteum. Therefore, ultrasonographic examination

is a reliable method for assessing the functional status of ovarian structures in subestrous dairy

COwS.
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Table 1. 22 contingency table* for the sensitivity, specificity and predictive values of ovarian palpation per rectum or
ultrasonography for predicting the presence of a functional corpus luteum

Plasma progesterone concentration

Plasma progesterone concentration(determined by radicimmunoassay)

{determined by palpation or Total
_ ultrasonography) High (> 1.0ng/ml) Low ({ l.0ng/ml) -
High (= 1.0 ng/ml) a b a+b
Low ({ 1.0ng/ml) c d c+d
Total v a+c b+d a+b+c+d
Senslmm [a/(a+c)] x 100 ‘ .
Specificity = {d/(b+d}] x 100

Predictive value of a positive test = [a/(a+b)] x 100
Predictive value of a negative test = [d/(c+d)] x 100

* Contingency table and analysis were calculated by thc method of Martin and Bonnett!, and high and low of corpus luteum
status were classified by the method of Kelton et a* and Sprecher er al’.
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Table 2. The agreement between rectal palpation and ultrasonography for the predicting the presence of a functional corpus

luteum

Plasma progesterone concentration

Plasma progesterone concentration{determined by ultrasonography)

(determined by palpation) High (> 1.0 ng/ml) Tow ({ 1.0 ng/m) Total
High (> 1.0ng/ml) a b RS
Low ({ 1.0 ng/ml) c d c+d
Total a+c b+d

a»_+vb +C +d

% observed agrecm'cnt = (a+d) / (a+t;+c+d) x 100

% expected agreement = [[{(a+b) X (a+c)}+{(c+d) X (b+d)}] / (a+b+c+d)] / (a+brc+d) X 100
% actual agreement beyond chance = % observed agreement - % expected agreement

% potental agreement beyond chance = 100% - % expected agreement

Kappa* = % actual agreement beyond chance / % potential agreement beyond chance

* Contingency table and analysis were calculated by the method of Martin and Bonnett', and high and low of corpus luteum
status were classified by the method of Kelton et a* and Sprecher et al’.

Table 3. Sensitivity, specificity and predictive values of rectal palpation for predicting the presence of a functional corpus luteum

Plasma progesterone concentration

Plasma progesterone concentration{determined by radicimmunoassay)

(determined by palpation) High (> 1.0 ng/ml) Low ({ 1.0 ng/ml) Toral
High (> 1.0 ng/ml) 402 107 509
Low ({ 1.0 ng/ml) 89 222 311
Total 491 329 820

Prevalance of high P, (functional luteal tissue) = 491/820 x 100 = 59.9%

Sensitivity = 402/491 x 100 = 81.9%
Specificity = 222/329 x 100 = 67.5%
Predictive value of a positive test = 402/509 X 100 = 79.0%
Predictive value of a negative test = 222/311 x 100 = 71.4%
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Table 4. Sensitivity, specificity and predictive values of rectal palpation by four clinicians for predicting the presence of a

functional corpus luteum .
Clinician No. of cows ﬁll;r:;:;];:xc?u?cil Sensitivity(%)  Specificity(%) f‘;‘i‘;‘;‘vz ‘t’:ls‘:(c%;’fa” ;"c‘;‘;gjz ::sl:‘?%f’)f
tissue(%)
A 107 477 85.7 765 83.0 80.0
B 478 56.6 83.8 57.2 769 632
c 182 684 778 737 86.7 745
D 53 47.1 875 444 80.0 58.3
Total 820 59.9 819 675 79.0 714

Table 5. Sensitivity, specificity and predictive values of ultrasonography for predicting the presence of a functional corpus luteum

Plasma progesterone concentration

Plasma progesterone concentration(determined by radioimmunoassay)

(determined by ultrasonography) High (> 1.0 ng/ml) < 10 ng/mD) Total

High (> 1.0 ng/ml) 342 20 62
w (¢ 1.0 ng/ml) 13 159 172

Total 355 179 534

Prevalance of high P, (fanctional luteal tissue) = 355/53¢ X 100 = 66.5%
Sensitivity = 342/355 x 100 = 96.3%

Specificity = 159/179 x 100 = 88.8%

Predictive value of a positive test = 342/362 x 100 = 94.5%

Predictive value of a negative test = 159/172 x 100 = 92.4%

Table 6. The agreement between rectal palpation and ultrasonography for the predicting the presence of a functional corpus

luteum

Plasma progesterone concentration

Plasma progesterone concentration(determined by radioimmunoassay)

(determined by ultrasonography) High (> 10 ng/ml) Low ({ 1.0 ng/ml) o
High (> 1.0 ng/ml) 344 80 424

w (( 1.0 ng/ml) 97 107 204
Total 441 187 628
% observed agreement = (344 + 107)/628 x 100 = 71.8% '

% expected agreement = [{(424x441) + (204 x 187)]/628]/628 x 100 = 57.1%
% actual agreement beyond chance = 71.8% - 57.1% = 14.7%

% potential agreement beyond chance = 100% - 57.1% = 42.9%

Kappa = (71.8 - 57.1)/(100 - 57.1) = 0.34
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