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THE EFFECTS OF DURATION OF RETAINED PLACENTA ON REPRODUCTION,
MILK PRODUCTION, POSTPARTUM DISEASE AND CULLING RATE
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ABSTRACT

The effects of various durations of placental retention (6, 8, 12, 23, 47 and 71 hours)
on reproductive performance, milk production, postpartum disease and culling rate were
measured to determine a definition of retained placenta. Data from 1010 calvings on 21
commercial Dutch dairy herds were analyzed by parity groups.

The reproductive performance of first calf heifers and of second and third parity
cows was not significanily afiecied by the duration of placental retention, However,
fourth parity and higher cows showed the best reproductive performance when they
expelled their placenta within 6 hours. Retention of the placenta for longer than 6 hours
resulted in an increase of 17 days to the first service and 26 additional days open. Older
cows showed decreased milk production with an increase in the duration of retention.
For first calf heifers there was no cut-off point at which delayed expulsion of the
placenta became detrimental to overall performance. Second and third parity cows as
well as fourth parity and higher cows demonstrated the highest overall performance in
all the parameters tested when they expelled their placentas within 6 hours after
parturition.

Key words: retained placenta, reproductive performance, milk production, culling, dairy
cattle
INTRODUCTION

The incidence and effects of retained placenta on reproductive performance and milk
nrndnr-hnn have been lnvectwatpd hv many anthors. However, the effects of retained
placenta on subsequent reproducnve performance and milk producnon continue to be a
controversial issue. Some authors report reduced fertility among cows with retained
placenta (1-5), but there are several authors which indicate that retained placenta does
not significantly alter fertility (6-8). Reports of the effect of retained placenta on milk
production show similar diversity. A positive effect (8) of placental retention on the milk

production has been reported; however, other studies report no significant effect of
retained placenta on milk production (1 7 4).
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To date, there does not appear to be a consistent definition of retained placenta in
cattle. Retained placenta has been variously defined as failure to expel the placenta
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within 8 to 12 hours (2), within 12 hours (1), within 24 hours (6-10) and within 48 hours
(3) postpartum. In still other reports, a definition of retained placenta is not given (4,11-
15). Theoretically, all cows that calve have retained placenta because there is always a
period of time between parturition and expulsion of the placenta. Thus it is only the
number of hours that determines the definition of retained placenta. We therefor designed
this study 1) to make an inventory of the duration of placental retention, and 2) to
establish the effects of duration of placental retention on reproductive performance, milk
production, postpartum disease and culling rate.

MATERIALS AND METHODS
Source of Data

Data were collected from 21 dairy farms enrolled in a herd health program of the
Department of Herd Health and Reproduction, Veterinary College, University of
Utrecht. Farm visits were conducted at 3- to 4-week intervals. The data were collected
from the records kept by owners and from veterinary records collected during the farm
visits. The main breeds of cows in the study were Dutch Friesians and Dutch and
Holstein Friesian crosses. One herd consisted of Meuse-Rhine-Yssel cattle. All farms had
free-stall housing except for one that had a tie-stall system. The mean herd size was 56.2
cows (SD 19.6), with mean milk production of 8054.0 kg (SD 887.1). The average fat
and protein contents of the milk were 4.0% and 3.3%, respectively. All calvings (n =
1087) between December 1, 1988, and March 1, 1990, were recorded, and the cows’
performances were followed up through October 1, 1990,

Description of Data

The time between parturition and expulsion of the placenta was recorded for each
calving. If the duration of retained placenta was less than 24 hours, the owner recorded
the time in hours; if the duration was more than 23 hours the time was recorded in days.
Calvings were excluded if the duration of the retained placenta was missing (n=77).
Three fertility parameters were examined: interval from calving to first service,
conception rate at first service, and interval from calving to conception (days open).

Conception was based on veterinary pregnancy examination. Diagnoses of
lochiometra (acute postpartum endometritis), endometritis, cystic ovaries, milk fever and
displaced abomasum were made by clinicians. Mastitis diagnoses were made by either
the owner or the veterinarian. Only the cases of mastitis that occurred in the first week
of lactation were analyzed for the effect of retained placenta on mastitis (16).
Lochiometra was defined as vulvar discharge observed within 2 weeks post partum.
Vulvar discharge noted after 2 weeks post partum was defined as endometritis. Cystic
ovaries included follicular cysts and luteal cysts; a displaced abomasum included both
left and right displacements.

The interval from calving to the first service, days open, and milk production were
continuous variables. All the other outcome variables were dichotomous (yes/no).

Data Analysis
The number of days that the placenta was retained were converted into hours of

retention. Time periods of 6, 8, 12, 23, 47 and 71 hours were selected for duration of
the retained placenta. Time periods of 8, 12, 23 and 47 hours were based on the most
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commonly used definitions of retained placenta by other authors. The 6-hour period was
based on the frequency distribution of duration of retention. The 71-hour period was

based on the current definition of retained nlacenta at Michiean State TTnnmrmfy Each
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time period, was used in turn as a definition of retained placenta. For each duration, the
data were divided into 2 groups, one with a retention duration less than or equal to the
time period (nonretention group) and one with a retention duration longer than the time
period (retention group).

Since the incidence of retained placenta (4 7 -9), fertility, milk production,

Al A Al ath 12} th
postpartum disease aind < uuuuls ratc vary witn age a ,8, 15, Ui COWS WCIC classified as

either first calf heifers and second or third parity cows and fourth parity or higher cows.
Data were analyzed separately for each parity group and for each duration of placental
retention, and the results of the nonretention group and the retention group were
compared. The statistical significance level was chosen at P < 0.05. The means of
continuous outcome variables were analyzed by an independent t-test and the
dichotomous variables by the chi-square test. Finally, analysis of variance and logistic
regression were performed, respectively, for the continuous and dichotomous dependent

variables, to control for herd influence.
The general model for analysis of variance was

Y.;x, = p + RP; + Herd; + Par, + ¢;;,

where:

Y,;x, = dependent variable (observation of the k™ cow)
“ = overall mean

RP, = effect of i time period of retention

Herd; = effect of j" herd (j = # herds - 1)

Par, = effect of k® parity

€y, = €ITor ferm

The logistic regression (the CATMOD procedure in SAS) used the same independent
variables. The dependent variables had values of 0 or 1, where 1 denoted the occurrence
of the outcome and O the nonoccurrence.

RESULTS

A frequency distribution of hours of placental retention within 25 hours after calving
is shown in Figure 1. Figure 2 shows the distribution of retained placenta in days,
beginning at Day 1. As well the mode as the median are at 6 hours, which may be
suggestive of a physiological time range for expulsion of the placenta. Within 6 hours
after calving, almost 66% of the cows expelled their placentas. Comparing the different
parity groups we found that 73% of the first calf heifers, 67% of second and third parity
cows, and 59% of the fourth and higher parity expelled their placentas within 6 hours.

The incidence rate of retained placenta was strongly influenced by the duration of

placental retention and by parity (Table 1). Incidence rates decreased with duration of

retention and increased with parity.
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Figure 1. Numbers of calvings with placental retention of less than 25 hours. Data
obtained from 871 calvings between December 1, 1988, and March 1, 1990.
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Figure 2. Numbers of calvings with placental retention more than or equal to 1 day.
Data obtained from 157 calvings between December 1, 1988, and March 1, 1990.

First Calf Heifers

There were no significant differences in reproductive performance between the
different durations of placental retention for first calf heifers (Table 2). The interval from
calving to first service, days open, and conception rate at first service showed no
important differences among the various durations. Relative risk (incidence rate retained
placenta / incidence rate non retained placenta) for developing lochiometra in the
different durations groups increased with the length of placental retention (Figure 3).
Relative risk for developing endometritis was less than 1 in the 6-, 8-, 12- and 23-hour
groups. This means that heifers without retained placenta had a higher incidence rate of
endometritis than heifers with retained placenta.
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Milk production of first calf heifers at 100 days postpartum showed significant
differences in the 8, 12, and 23 hour groups after controlling for herd influences (Table
3). Rates of culling were significantly different only in the 72 hour group. More heifers
in the non retained placenta groups of 6, 8 and 12 hour were culled for fertility reasons
than in the retained placenta groups, but these differences were not significant. None of
the first calf heifers acquired milk fever or displaced abomasum. Incidence rates of
mastitis, observed one week after calving, showed significant differences in the 6 hour
group. There was no effect of retained placenta on the incidence rate of cystic ovaries.

Table 1.The incidence rate of retained placenia per 100 calvings after various placental

retention durations

1195

Parity
Durations of
placental retention 1 2 and 3 >3 All
(hours) n=277) (n=394) (n=339) (n=1010)
> 6 27.1 329 413 34.2
> 8 16.1 25.6 30.1 24.6
> 12 10.1 19.5 28.1 17.7
> 23 7.6 17.0 18.3 149
> 47 6.9 144 16.5 13.1
> 71 6.5 13.7 142 11.9

Table 2. Reproductive performance for first calf heifers after various durations of

placental retention?

; : Days to
First service conception
Placental
retention Mean days Conception Mean days
h n post partum rate post partum
(hours) (n=237) (n=209)
< 6 202 79 47.1 109
> 6 75 76 47.6 113
< 8 232 78 48.0 110
> 8 45 78 429 109
<12 249 78 474 110
> 12 28 78 45.5 112
<23 256 78 47.7 110
> 23 21 79 41.2 115
<47 258 78 47.7 110
> 47 19 76 40.0 107
<71 259 78 47.7 110
> 171 18 76 40.0 107

? Retention < the time period is considered to be the nonretention group and retention

> time period the placental retention group.
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Figure 3. Relative risk of first calf heifers developing lochiometra (n=52) and endometritis
(n=54) after various durations of placental retention. Data obtained from 277
calvings between December 1, 1988, and March 1, 1990.

Table 3. Milk production, culling rate and postpartum disease for first calf heifers
after various durations of placental retention 2

Milk Culling Post partum
production (kg) rate disease
Placental 100 days
retention Culling Fertility b Mastitis
(hours) n post partum rate (%) (%) (first week) (%)
(n=241)
<6 20 23999 28 196 3.5*
> 6 75 2308.9 28.0 9.5 93
< 8 232 2400.1%* 220 17.6 39
> 8 45 22329 35.6 12.5 11.1
<12 249 2398.8* 237 16.9 48
> 12 28 2161.4 28.6 12.5 7.1
<23 256 2380.9% 23.8 16.4 50
> 23 21 2192.2 28.6 16.7 48
<47 258 2387.9 236 16.4 47
> 47 19 21955 31.6 16.7 53
<71 259 23879 239%  16.1 5.0
> 71 18 2195.5 27.8 20.0 5.6

Retention < the time period is considered to be the nonretention group and retention
> time period the placental retention group.

Percentage of culled cows that was culled for fertility reasons.
* P<0.05 **P<0.01.
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Second and Third Parity Cows

There were no significant differences in reproductive performance within the
different duration groups for second and third parity cows (Table 4). Days from calving
to first service, and days open were almost identical for all groups. Incidence rates for
lochiometra and endometritis were significantly different within all groups. Relative risks
for developing endometritis was the same for the 6- and 8-hour groups and then
increased slightly with increasing duration of retention (Figure 4).

Cumulative 100-day milk production showed significant differences in all the
retention duration groups. Milk production decreased slightly with increased duration of
retained placenta (Table S5). Culling rates did not show significant differences by duration
of retention, but more cows with retained placenta for the 47-and 71-hour groups were
culled for fertility reasons. The incidence rate of milk fever increased with duration of
retained placenta but was not significant (P > 0.05). The incidence of mastitis within
a week after calving, showed significant differences within the 47- and 71-hour groups.
Only 1 cow acquired a displaced abomasum. The incidence rate of cystic ovaries varied
from 4.5 to 8.6 but showed no trends.

Table 4. Reproductive performance for second and third parity cows after various
durations of placental retention #

; : Days to
First service conception
Placental
retention Mean days Conception Mean days
(hours) n post partum rate post partum
(n=355) (n=315)
< 6 265 75 437 106
> 6 130 77 41.3 115
< 8 294 75 445 107
> 8 101 76 415 112
<12 318 76 440 108
> 12 77 75 429 109
<23 328 76 442 108
>23 67 73 415 109
<47 338 76 45.0 108
> 47 57 70 439 109
<71 341 76 447 108
> 71 54 72 36.6 110

# Retention < the time period is considered to be the nonretention group and retention
> time period the placental retention group.
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Figure 4. Relative risk of second and third parity cows developing lochiometra (n=50) and
endometritis (n=58) after various durations of placental retention. Data obtained
from 394 calvings between December 1, 1988, and March 1, 1990.

Table 5. Milk production, culling rate and postpartum disease for second and third
parity cows after various durations of placental retention 2

Milk . .
production (kg) Culling Disease

Placental - e
rention pggtop‘;;{fm Culling Fertiliy® Mk Mastits

< 6 265 3256.3*% 17.7 29.8 23 43

> 6 130 3112.1 23.1 36.7 8.5 6.2

< 8 294 3251.2%* 17.7 327 2.7 4.4

> 8 101 3080.9 24.8 320 8.9 59

<12 318 3248.0%* 18.5 30.5 2.8 4.1

> 12 77 3048.0 234 38.9 10.4 7.8

<£23 328 3240.7** 18.0 30.5 30 40

> 23 67 3052.4 26.9 38.9 10.4 8.9

<47 338 3237.0* 17.8 30.0* 33 3.8*

> 47 57 3038.4 29.8 41.1 10.5 10.5

<71 241 3238.1%* 17.9 29.5% 35 3.8%*

> 71 54 3026.6 29.6 438 9.3 11.1

® Retention £ the time period is considered to be the non placental retention group and
retention > time period the placental retention group.

b Percentage of culled cows that was culled for fertility reasons.
* P<0.05. *P<0.0l1.
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Fourth and Higher Parity Cows

For cows with a fourth or higher parity we found an increase in the days to first
service and days open with an increase in the duration of retained placenta (Table 6). For
cows with retained placenta for 6 or less hours the days to first service and days open
were, respectively, 17 and 26 days shorter than for cows with a placental retention for
more than 6 hours. Conception rates at the first service did not show significant
differences within time groups, but showed a trend for lower conception rates with
longer duration of placental retention. Incidence rates of lochiometra and endometritis
were significantly different for all the duration periods. Cows that had retained placenta
for 6 or less hours were the least at risk for developing lochiometra and endometritis
(Figure 5).

Cumulative 100-day milk production decreased with increased duration of retained
placenta (Table 7). The differences within the time groups were significant after
correction for various herd production levels. In the 6- and 8-hour duration groups
culling rates of cows without retained placenta were higher than for cows with retained

placenta (P < 0.05). The highest percentage of cows that was culled for fertility reasons
was found for cows that had retained placenta for more than 71 hours. Incidence rates

Table 6. Reproductive performance for fourth and higher parity cows after various
durations of placental retention 2

. . Days to
First service conception
Placental -
retention Mean days Conception Mean days
h n post partum rate post partum
(hours) (n=273) (n=222)
<6 199 71x* 471 95 **
> 6 140 88 40.5 121
< 8 237 T4 46.8 97 **
> 8 102 87 38.8 125
<12 244 76** 46.0 100 **
> 12 95 88 382 125
<23 277 76%* 44.8 102*
> 23 62 89 37.5 122
<47 283 76%* 45.9 103*
> 47 56 89 357 124
<71 291 TG** 46.2 102 *
> 71 48 90 333 128

# Retention < the time period is considered to be the nonretention group and retention
> time period the placental retention group.

* P<0.0s.
**P < (.01
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Figure 5. Relative risk of cows with parity 4 and higher developing lochiometra (n=43) and
endometritis (n=43). Data obtained from 339 calvings between December 1, 1988,
and March 1, 1990,

Table 7. Milk production, culling rate and postpartum disease for fourth and higher
parity cows after various durations of placental retention *

Milk

production (kg) Culling Disease
Placental . - .
; 100 days . ors Displaced Milk Mastitis rate
r?&?rl:)n n  Dost part}lllm Culling Fert};ltyb abomasum fever (first week)
m=208) (%) (%) * @) (B
< 6 199 3478.5% 38.2% 23.7 0.5%* 16.1 55
> 6 140 33474 36.4 353 43 16.4 8.6
< 8 237 3462.1 38.0* 244 0.8** 16.0 6.3
> 8 102 3335.7 36.3 37.8 49 16.7 7.8
<12 244 3479.6%* 37.0% 26.5 0.8%* 17.0 6.4
> 12 95 3259.0 392 34.5 6.8 13.5 8.1
<23 277 3469.6%* 35.8 273 0.7%* 17.0 6.1
>23 62 3217.4 45.2 32.1 8.0 129 9.7
<47 283 3462.6** 353 270 0.7%* 17.0 6.0
> 47 56 3222.0 48.2 33.3 8.9 12.5 10.7
<71 291 3454.6** 36.4 25.5% 1.0%% 179 6.9
> 71 48 3236.2 43.8 429 8.3 6.3 6.3

8 Retention < the time period is considered to be the non placental retention group and
retention > time period the placental retention group.

b Percentage of culled cows that was culled for fertility reasons.
* P<0.05. **P<001.
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for displaced abomasum increased with duration of retained placenta. The incidence rate
for milk fever was not significantly different within the time groups and showed no
trends. The incidence rate of mastitis was higher in the placental retention groups, than
in the nonretention groups, but not significant. The incidence rates of cystic ovaries in
the 6-hour duration group were 8.5 and 15.7 (non retained placenta and retained
placenta), but these were not significantly different.

DISCUSSION

Since the incidence of retained placenta and of postpartum disease vary with age, the
definition of retained placenta may also be age-dependent. Moving the definition of
retained placenta from 6 to 71 hours decreases overall incidence rates over all age groups
from 34.2 to 11.9. This shift emphasizes the importance of the manner in which retained
placenta is defined.

We found a increasing risk of retained placenta with parity, which confirms earlier
findings (4,7,9,10,13,17). Even when only single births were considered, the risk of
retained placenta still increased with parity, as be posted in a previous study (9).
However in a different report (8), researchers showed incidence rates were the same for
all parities after correction for twins. After analysis, the effects of retained placenta were
different for first calf heifers, for second and third parity cows and for fourth and higher
parity cows.

Neither reproductive performance, nor culling rate of the first calf heifers was
altered by retained placenta. Only cumulative 100- day milk production was significantly
higher in the 8-, 12- and 23-hour retained placenta groups than in the nonretention
groups. The incidence of mastitis occurring 1 week after calving was the lowest for
heifers that expelled their placentas within 6 hours after calving. Incidence rates for
lochiometra increased with duration of placental retention and showed significant
differences within all duration groups. Heifers in the nonretention groups of 6, 8, 12,
and 23 hours had less endometritis than heifers in the retention groups. In contrast to
older cows, first calf heifers recover quickly from lochiometra, so lochiometra does not
seem to be a risk factor for endometritis. Heifers not only expel their placentas earlier
than cows, but even when expulsion is delayed it causes almost no effect on reproductive
parameters. Based on the present investigation, we were not able to find an optimal
definition of retained placenta for first calf heifers. There was no significant cut-off
point, at which delayed expulsion of the placenta became detrimental for the performance
of first calf heifers. Better condition of the endometrium, faster involution of the uterus,
or a more effective immune system may be responsible for the minimal effects of
retained placenta on the performance of first calf heifers.

Second and third parity cows showed significant differences in the occurrence of
lochiometra and endometritis within all duration groups, but reproductive performance
was not significantly influenced by duration of retained placenta. Cumulative 100-day
milk production was most affected by retained placenta with a 12-hour duration. The
difference in milk production between cows without and with retained placenta was 200
kg. Milk fever increased with increasing duration of placental retention, but may be a
cause of retained placenta as well as an effect. Even when clinical signs of milk fever
occurred after calving, there might have been subnormal blood calcium levels antepartum
that had an effect on expulsion of the placenta. Mastitis in the first week of lactation had
the highest incidence rate in cows with retained placenta for longer than 47 and 71
hours. There was no cut-off point at which we found a consistent detrimental effect on
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the total performance of second and third parity cows. On the other hand, the best
overall performance of second and third parity cows was found in animals that expelled
their placentas within 6 hours.

Of all the variables analyzed for fourth and higher parity cows, reproductive
performance was most altered by the duration of placental retention. Cumulative 100-day
milk production was highest for the non retained placenta groups (6- and 12-hour
duration). Postpartum disease occurred at the lowest rates for cows that had retained
placenta for 6 or less hours. Cows that expelled their placentas within 6 hours after
parturition had the lowest chance of being culled for fertility reasons. For fourth parity
and higher cows overall performance was best when the cows expelled their placentas
within 6 hours post partum.

Based on the overall performance of older cows, we may need to redefine retained
placenta as failure to expel the placenta within 6 hours after parturition. It is not clear
whether this redefining of retained placenta implies treatment after 6 hours, since
treatment of retained placenta is still a controversial practice. Parenteral vs intrauterine
treatment vs no treatment all need to be tested in clinical trials. In addition to
establishing proper therapy, the optimal time of treatment must also be determined.
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