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Abstract

Clinical endometritis (CE) is common in post-partum dairy cows and is associated with impaired reproductive
performance. The aim of the study was to evaluate the effect of subclinical endometritis (SE) in cows clinically
cured of CE on their fertility. The study was performed on 215 Holstein Friesian cows with CE diagnosed by
vaginoscopy and ultrasound between 21 and 28 days after parturition. All cows were clinically examined three
times at an interval of 2 weeks. Cows without signs of CE were considered cured, and endometrial samples

from the uteri were collected by cytobrush to diagnose SE using cytological evaluation of polymorphonuclear
neutrophils (PMNs) percentage. The threshold for SE was set at >5% PMNSs. Intervals calving to oestrus and calving
to conception, first Al pregnancy rate, pregnancy rate 200 days after artificial insemination (Al), the number of Al
per pregnancy (Al/P), pregnancy loss, and culling rate were calculated. SE was diagnosed in 40.9% of cows clinically
cured of CE. There were significant differences in the Al/P (3.2 vs. 2.6; p<0.027) and the pregnancy loss (18.2% vs.
4.7%; p <0.002) between cows with SE and without SE. Cows with SE showed a tendency towards longer interval
calving to conception, lower pregnancy rate 200 days after Al, and higher culling rate. In conclusion, SE after a

clinical cure of CE may reduce fertility in dairy cows.
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Introduction

Postpartum uterine inflammatory diseases are common
in dairy cows. Uterine infections result from the imbal-
ance between postpartum bacterial contamination of
the uterus and uterine defence mechanisms [27, 48]. The
inflammation of the uterus is divided into two categories:
metritis and endometritis.
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In metritis, all layers of the uterine wall show evidence
of inflammation. Puerperal metritis is defined as an
animal with an abnormally enlarged uterus and a fetid
watery red-brown uterine discharge, associated with
signs of systemic illness and fever>39.5 8 C, within 21
days postpartum [47]. The term clinical metritis is used
for cows that have delayed involution and a fetid dis-
charge, in the absence of detected fever [49]. Metritis
causes significant economic losses due to a decrease in
milk production and reproductive efficiency, the cost of
treatment, and increased risk of culling [14, 16, 26].

Endometritis is a superficial inflammation of the endo-
metrium. Clinical endometritis (CE) is characterised
by the presence of purulent or mucopurulent discharge
in the vagina 21 days or more after parturition [28, 46].

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included

in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0001-6162-2549
http://crossmark.crossref.org/dialog/?doi=10.1186/s13620-024-00281-0&domain=pdf&date_stamp=2024-10-9

Baranski et al. Irish Veterinary Journal (2024) 77:20

The term purulent vaginal discharge (PVD) is also used
for clinical endometritis [13, 33]. CE typically occurs in
about 20% of cows [13, 28], but in some herds, the inci-
dence of CE is higher [21]. CE is associated with sub-
fertility or infertility and causes large economic losses
through the extension of interval calving to conception,
increased culling rate, costs of treatment, and reduction
in milk production [14, 25, 26].

Subclinical endometritis (SE) is defined by the presence
of >5% of polymorphonuclear neutrophils (PMNs) after
21 days after parturition in endometrial samples obtained
using cytobrush in the absence of the clinical signs [31].
However, the threshold of PMNs for diagnosing SE is
still under discussion [51]. Subclinical endometritis is
also referred to as cytological endometritis [13, 33, 37].
The prevalence of SE varied from 15 to 70% depending
on the time of examination in the postpartum period, the
threshold for PMNSs, and herd-specific factors [2, 19, 24,
31]. Several studies have described impaired reproduc-
tive performance in cows affected by SE [3, 8, 19, 24, 31,
50]. However, some studies did not confirm these find-
ings [20, 40, 42, 45].

The relationship between CE and SE is not fully known.
It is suggested that CE and SE represent different mani-
festations of uterine disease [13, 39]. However, cows with
CE had a high risk for SE [5, 17, 43, 50].

The impact of SE after the clinical cure of CE on cow
fertility has not yet been studied. Thus the aim of the
study was to evaluate the effect of subclinical endome-
tritis (SE) in cows clinically cured of CE on their fertility
performance.

Materials and methods

The study was carried out on 800 Polish Holstein Frisian
cows from two dairy herds under the herd health pro-
gram [4] in North-East Poland. The study was approved
by the Ethics Committee for Animal Experiments
(Approval No. 49/2016). The average milk yield was
9000 L. Cows were housed in a loose housing barn and
fed a total mixed ration based on grass and maize silage
and supplemented with dairy concentrates, vitamins,
and minerals, with unlimited access to water. The feeding
ratio was adjusted to the individual demands depending
on milk yield by using concentrates in feeding stations.
In total, 350 cows in herd A and 450 cows in herd B were
examined clinically between 21 and 28 days after parturi-
tion to diagnose cows with CE. Cows with retained pla-
centa, metritis, pyometra, acute mastitis, clinical ketosis,
or severe lameness were not included in this study.

The examination procedure included inspection of
the vulva, tail, and perineum, vaginoscopy, and rectal
and ultrasound (Honda 1500 scanner with a 5 MHz lin-
ear transducer) examinations of the genital tract. Cows
were diagnosed with CE if mucopurulent (<50% pus) or
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purulent (>50% pus) discharge was present in the vagina
and uterine horns lumen diameter was larger than 2 mm.
CE was diagnosed in 222 cows, which were randomly
assigned to one of three groups depending on the treat-
ment method: cephapirin (n=72), PGF2, (n=73), and
untreated control (#=77). Cows included in the study
were their 2nd to 4th lactation. All cows were clinically
examined three times at an interval of 2 weeks. Cows
without signs of CE were considered cured. Two cows
each from Groups 1 and 3 and three cows from Group
2 were not clinically recovered at the third examination
and were excluded from the study so in the final analysis
there were 215 cows with CE.

From clinically cured cows endometrial samples were
collected by cytobrush (Cervical Rambrush type IC,
Shanghai International Holding Corp. GmbH, Germany)
to diagnose SE using cytological evaluation of PMNs per-
centage. The material from the cytobrush was transferred
to a microscope slide by rolling the brush on the slide.
The smear was treated with cytologic fixative (Cytofix,
Samko, Poland), and then all slides were stained using
Papanicolau’s method. The percentage of different cell
types was calculated by examining 300 visible cells per
sample with a light microscope [10, 31]. The smears were
evaluated by two different persons blinded to the sam-
ples. The threshold for subclinical endometritis was set as
equal to or over 5% of PMNs [5, 51].

After the detection of oestrus cows were artificially
inseminated (AI) according to “a.m.-p.m. guidelines. The
cows detected to be in oestrus in the morning (a.m.) were
submitted for AI that afternoon (p.m.), and cows in oes-
trus in the afternoon were inseminated the next morning.
Pregnancy was diagnosed by ultrasonography 30 days
after AL. Cows diagnosed as pregnant were re-examined
on day 200 days after Al The following reproductive per-
formances were calculated for cows with and without SE
after clinical cure of CE: intervals calving to oestrus and
calving to conception, first Al pregnancy rate, pregnancy
rate 200 days after AL, number of Al per pregnancy, preg-
nancy loss, and culling rate. Pregnancy loss was defined
as the percentage of non-pregnant cows 200 days after Al
diagnosed 30 days after AI as pregnant. The number of
Al per pregnancy (AI/P) was calculated as the total num-
ber of Al divided by the number of pregnant cows 200
days after AL

Statistical analysis was performed using SPSS Statis-
tics 25 software. The normality and homogeneity of the
distribution of the parameters were tested using the
Shapiro—Wilk and Levene’s tests. The differences in the
length of the intervals calving to oestrus and calving to
conception and in AI/P were analysed with a one-tailed
nonparametric Mann-Whitney U test. The differences in
the prevalence of SE and in the first Al conception rate,
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Table 1 Incidence of SE in cows clinically cured of CE according
to treatment methods

Variables Group Total
Cephapirin PGF,a Self-cure
Clinical cure 70/72 (97.2) 70/73  75/77 215/222
n/n (%) (95.8) (97.4) (96.8)
Cured cows with SE 25/70 (35.7) 33/70  30/75 88/215
n/n (%) (47.1) (40.0) (40.9)
Cured cows without — 45/70 (64.3) 37/70  45/75 127/215
SE (529)  (60.0) (59.1)
n/n (%)

conception rate 200 days after Al, pregnancy loss, and
culling rate were analysed using Fischer’s exact test.

Results

CE was diagnosed in 88 out of 350 cows (25.4%) in herd
A and in 134 cows out of 450 in herd B (29.7%). The dif-
ference was not statistically significant (p>0.05). On
average, the incidence of CE in both herds was 27.75%.
Overall, 215 (96.8%) of the 222 cows with CE were clini-
cally cured within 6 weeks. There were no significant
differences in clinical recovery between the treatment
groups (p>0.05). The incidence of Se was 35.7% in cows
treated with cephapirin, 47.1% in cows treated with
PGF2, and 40.0% in self-cured cows. The difference was
not statistically significant (p>0.05). In total, SE was
found in 40.9% of clinically cured cows (Table 1).

As there were no differences (p>0.05) in fertility
indices between treatment groups, they were analysed
jointly for all groups and presented in Figs. 1, 2 and 3.
The interval calving to oestrus did not differ statisti-
cally between cows with SE and without SE (81.0+£25.6
days vs. 79.1£26.0 days; p<0.624). There was no sta-
tistical difference in first Al conception rate (22.7% vs.
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28.3%; p<0.395), pregnancy rate 200 days after Al (61.4%
vs. 66.9%; p<0.118), and culling rate (38.6% vs. 33.1%;
p<0.155) between cows with SE and without SE. The
AI/P was significantly higher (p<0.027) in cows with
SE compared with cows without SE (3.2 vs. 2.6; respec-
tively). The average pregnancy loss was 10.2%. There
were significant difference (p<0.002) in pregnancy loss
between cows with SE and without SE (18.2% vs. 4.7%).
Compared to cows without SE, cows with SE showed a
tendency towards longer interval calving to conception
(147.0+66.3 days vs. 130.0+59.6 days; p<0.058).

Discussion

In our study, CE was found in 27.75% of dairy cows.
The proportion of cows suffering from CE was within
reported ranges [13, 19, 28]. The three treatment groups
did not differ concerning the clinical cure of CE. A simi-
lar result was reported in another study [15].

The study showed that SE occurs frequently in cows
clinically cured of CE. This is in line with studies indi-
cating that cows with CE were more likely to have SE [5,
17, 43, 50]. The pathophysiology of CE and SE in dairy
cows is extensively discussed [39, 48, 51]. Uterine inflam-
mation results from the balance between the uterine
microbiome (community of microorganisms) and the
innate immune response and the regulation of inflam-
mation [27, 48]. The uterus of postpartum cows is usu-
ally contaminated with bacteria. These bacteria were
eliminated in many cows during the first 5 weeks after
parturition, however, in some cows, pathogenic bacteria
persist in the uterus as a result of an inadequate immune
response and cause inflammation [48]. The most preva-
lent bacteria cultured from uterine samples of dairy cows
with CE were Trueperella (T.) pyogenes, Escherichia (E.)

P <0.058

0
Calving to estrus

Calving to conception

WM with SE Owithout SE

Fig. 1 Intervals calving to oestrus and calving to conception (mean+SD) in cows with and without SE after clinical cure of CE
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Fig. 2 First Al pregnancy rate and pregnancy rate 200 days after Al (%) in cows with and without SE after clinical cure of CE
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Fig. 3 Pregnancy loss (%) and culling rate (%) in cows with and without SE after clinical cure of CE

coli, Prevotella melaninogenica, and Fusobacterium nec-
rophorum [46]. SE was not associated with the presence
of E. coli or T. pyogenes [42]. Many cows with SE were
bacteriologically negative [2, 40]. It seems that in cows
with SE uterine infections with known pathogens play a
minor role compared with CE [51]. In recent years, cul-
ture-independent studies using metagenomic sequencing
explored the uterine microbiome of cows with metritis
and clinical endometritis. It was shown that the micro-
biome structure was identical between cows that devel-
oped uterine inflammation and healthy cows up until 2 d
postpartum. Then there was a shift in the uterine micro-
biome characterized by a loss of heterogeneity and an
increase in Bacteroidetes and Fusobacteria in cows with
metritis [18] and CE [38]. Uterine bacterial composi-
tion was not different between healthy and SE cows, so

SE is considered to be a consequence of dysregulation of
inflammation rather than changes in the uterine micro-
biota [27, 38, 39].

The effect of SE after the clinical cure of CE on fertility
indices was variable. Interval calving to oestrus in cows
after recovery from CE was relatively long with a dura-
tion of about 80 days. In healthy dairy cows, the inter-
val calving to oestrus should not exceed 60 days [35]. The
prolongation of the interval calving oestrus in this study
was the result of CE rather than SE, as it did not differ
between cows with SE and without SE. CE significantly
increased the risk for delayed ovarian cyclicity before ser-
vice [16, 32, 36]. The delayed resumption of ovarian activ-
ity in cows with uterine inflammation could be associated
with the effects of the inflammatory mediators on the
hypothalamus and pituitary [48]. Similarly to our results,
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Gobikrushanth et al. [20] found that the interval from
calving to first ovulation was not affected by SE deter-
mined at 25 day postpartum. On the contrary, some stud-
ies showed that SE>40 day postpartum in cows without
clinical signs of endometritis may delay the establishment
of normal estrous cycles [9, 19].

Cows with SE after clinical cure of CE showed a ten-
dency towards lower first AI conception rate, longer
interval calving to conception, lower pregnancy rate 200
days after Al, and higher culling rate compared to cows
without SE. The conception rates after first Al are usu-
ally 40-50% in Polish Holstein-Friesian cows [4]. In this
study, first Al conception rate was generally low (<30%)
but not statistically different between cows with SE and
without SE. It is consistent with the results of certain
studies [17, 20, 34, 40, 42, 45]. On the contrary, in other
studies, SE negatively affected first AI conception rate [3,
6, 10, 19, 24, 37].

Several studies reported that SE affects interval calving
to conception [3, 6, 8, 17, 19, 24, 31, 50], pregnancy rate
[6, 13, 19, 24, 50], and culling rate [19, 24, 50]. In con-
trast, several studies reported no significant effect of SE
on reproductive performance in cows [20, 40, 42, 45]. The
effects of CE and SE on reproductive performance were
additive. Cows having both CE and SE showed longer
interval calving to conception than cows having CE or
SE only [13]. The average interval calving to conception
in 2003 in Poland for cows under milk recording was 137
days with a recommended voluntary waiting period of 60
days [41]. In our study, the interval calving to conception
in cows with SE after clinical cure of CE was 147.0£66.3
days. For Polish Holstein-Friesian, the average number
of services per conception of 2.2 was recorded [49]. In
our study, the number of Al per pregnancy was higher
in cows with SE than in cows without SE after a clini-
cal cure of CE (3.2 vs. 2.6). This was a consequence of
the low pregnancy rate after first Al in both groups and
high pregnancy loss in cows with SE. About 8-10% of
pregnancies in cows are lost between days 30 and 90 of
gestation [11, 30]. In our previous study, the pregnancy
loss rate between 30 and 260 days in eight dairy herds in
northeastern Poland averaged 13.7% [1]. Pregnancy loss
is more common among cows with uterine inflammation
[29, 43]. In our present study, pregnancy loss was signifi-
cantly higher in cows with SE after the resolution of CE.
This finding is consistent with greater embryonic loss in
cows with uterine inflammation as evidenced by a high
proportion of PMNs in the uterine lumen [34]. It seems
that an inflamed uterine environment impacts embryo
quality and survival. SE is associated with local inflam-
matory reactions resulting in an unfavourable uterine
environment for embryo development. In cows with SE,
mRNA expression in endometrium and secretion of sev-
eral proinflammatory cytokines was higher compared
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with healthy cows [48, 51]. Hill and Gilbert [22] showed
that culturing of bovine embryos in media conditioned
by exposure to an inflamed endometrium reduced their
quality. The high prevalence of SE was reported in repeat
breeder cows in some studies [23, 44]. Drillich et al. [12]
found that cows with 0% PMN at first Al flushed a signifi-
cantly higher number of transferable embryos compared
to cows with higher endometrial PMNs. However, the
embryo survival rate was higher in cows whose propor-
tion of PMN had a slight increase from Al to flushing at
day 7. Recently, Barnes et al. [7] showed that recipient
beef cows with SE had reduced pregnancy per embryo
transfer. However, Ribeiro et al. [43] reported that SE
did not affect pregnancy loss in seasonally calving graz-
ing dairy cows. In Norwegian Red cows, a breed with
high fertility, SE at the time of first insemination was not
related to late embryo loss [10]. Variable effects of SE
on fertility in various studies may be due to differences
in the threshold of PMNs, sample time points postpar-
tum, and other factors affecting fertility such as breeding
management, nutrition, season, breed of cows, and other
diseases.

Conclusions

In conclusion, the study showed that SE in cows clini-
cally cured of CE reduces their fertility. The AI/P and
pregnancy loss rates were statistically significantly higher
in cows with SE than in cows without SE. There was a
tendency towards longer interval calving to conception,
lower pregnancy rate, and higher culling rate in cows
with SE than in cows without SE. Further studies are nec-
essary to confirm the impact of SE after the clinical cure
of CE on fertility in dairy cows.

Abbreviations

Al Artificial insemination
CE Clinical endometritis
PMNs  Polymorphonuclear neutrophils

PVD Purulent vaginal discharge
SE Subclinical endometritis

Acknowledgements
Not applicable.

Author contributions

WB and SZ conceptualized the study, prepared the manuscript, MK collected
the data, and DT made a statistical evaluation. All the authors have read and
approved the final manuscript.

Funding
Not applicable.

Data availability
All data generated or analysed during this study are included in this published
article.



Baranski et al. Irish Veterinary Journal

(2024) 77:20

Declarations

Ethics approval and consent to participate
The procedure was approved by the Ethics Committee for Animal
Experiments (Approval No. 49/2016).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 29 December 2023 / Accepted: 3 October 2024
Published online: 10 October 2024

References

1.

2.

Baranski W, Zdunczyk S, Janowski T. Late embryonic and foetal losses in eight
dairy herds in north-east Poland. Pol J Vet Sci. 2012;15:735-9.

Baranski W, Podhalicz-Dziegielewska M, Zduriczyk S, Janowski T. The diagno-
sis and prevalence of subclinical endometritis in cows evaluated by different
cytologic thresholds. Theriogenology. 2012,78:1939-47.

Baranski W, Zdunczyk S, Janowski T. Reproductive performance of cows with
subclinical endometritis diagnosed by different cytological thresholds in the
postpartum period. Tierarztl Prax Ausg G Grosstiere Nutztiere. 2013;41:15-9.
Baraniski W, Nowicki A, Zduriczyk S. Effect of an integrated veterinary herd
health program on fertility performance and incidence of reproductive
disorders in five dairy herds. Pol J Vet Sci. 2021;24:433-7.

Baranski W, Baryczka A, Zduniczyk S, Tobolski D, Janowski T. Prevalence of sub-
clinical endometritis in dairy cows that recovered after treatment of clinical
endometritis with cephapirin and PGF,,. Theriogenology. 2022;192:166-71.
Barlund CS, Carruthers TD, Waldner CL, Palmer CW. A comparison of diagnos-
tic techniques for postpartum endometritis in dairy cattle. Theriogenology.
2008,69:714-23.

Barnes M, Kasimanickam R, Kasimanickam V. Effect of subclinical endometritis
and flunixin meglumine administration on pregnancy in embryo recipient
beef cows. Theriogenology. 2023;201:76-82.

Barrio M, Vigo M, Quintela LA, Becerra JJ, Garcia-Herradon PJ, Martinez-Bello
D, Francisco |, Fernandez-Sanchez IF, Prieto A, Cainzos J, Pefia Al. Influence

of subclinical endometritis on the reproductive performance of dairy cows.
Span J Agric Res. 2015;13(4):2-5. https://doi.org/10.5424/sjar/2015134-8129.
Burke CR, Meier S, McDougall S, Compton C, Mitchell M, Roche JR. Relation-
ships between Endometritis and metabolic state during the transition period
in pasture-grazed dairy cows. J Dairy Sci. 2010;93:5363-73.

Diaz-Lundahl S, Garmo RT, Gillund P, Klem TB, Waldmann A, Krogenzes

AK. Prevalence, risk factors, and effects on fertility of cytological endo-
metritis at the time of insemination in Norwegian red cows. J Dairy Sci.
2021;104:6961-74.

Diskin MG, Murphy JJ, Sreenan JM. Embryo survival in dairy cows managed
under pastoral conditions. Anim Reprod Sci. 2006;96:297-311.

Drillich M, Tesfaye D, Rings F, Schellander K, Heuwieser W, Hoelker M. Effects
of polymorphonuclear neutrophile infiltration into the endometrial environ-
ment on embryonic development in superovulated cows. Theriogenology.
2012;77:570-78.

Dubuc J, Duffield TF, Leslie KE, Walton JS, LeBlanc SJ. Risk factors for postpar-
tum uterine diseases in dairy cows. J Dairy Sci. 2010;,93:5764-71.

Dubuc J, Duffield TF, Leslie KE, Walton JS, Leblanc SJ. Effects of postpartum
uterine diseases on milk production and culling in dairy cows. J Dairy Sci.
2011,94:1339-46.

Feldmann M, Tenhagen BA, Emming S, Hoedemaker M. Treatment of chronic
bovine endometritis and factors for treatment success (German). Dtsch
Tierarztl Wochenschr. 2005;112:10-6.

Fourichon C, Seegers H, Malher X. Effect of disease on reproduction in the
dairy cow: a meta-analysis. Theriogenology. 2000;53:1729-59.

Galvao KN, Greco LF, Vilela JM, S& Filho MF, Santos JE. Effect of intrauterine
infusion of ceftiofur on uterine health and fertility in dairy cows. J Dairy Sci.
2009;92:1532-42.

Galvao KN, Bicalho RC, Jeon SJ. Symposium review: The uterine microbiome
associated with the development of uterine disease in dairy cows. J Dairy Sci.
2019;102:11786-11797.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

Page 6 of 7

Gilbert RO, Shin ST, Guard CL, Erb HN, Frajblat M. Prevalence of endometritis
and its effects on reproductive performance of dairy cows. Theriogenology.
2005;64:1879-88.

Gobikrushanth M, Salehi R, Ambrose DJ, Colazo MG. Categorization of
endometritis and its association with ovarian follicular growth and ovulation,
reproductive performance, dry matter intake, and milk yield in dairy cattle.
Theriogenology. 2016;86:1842-9.

Heuwieser W, Tenhagen BA, Tischer M, Luhr J, Blum H. Effect of three pro-
grammes for the treatment of endometritis on the reproductive perfor-
mance of a dairy herd. Vet Rec. 2000;146:338-41.

Hill J, Gilbert R. Reduced quality of bovine embryos cultured in media condi-
tioned by exposure to an inflamed endometrium. Aust Vet J. 2008,86:312-6.
Janowski T, Barariski W, tukasik K, Skarzyrski D, Rudowska M, Zdurczyk S.
Prevalence of subclinical endometritis in repeat breeding cows and mRNA
expression of tumor necrosis factor a and inducible nitric oxide synthase

in the endometrium of repeat breeding cows with and without subclinical
endometritis. Pol J Vet Sci. 2013;16:693-9.

Kasimanickam R, Duffield T, Foster R, Gartley C, Leslie K, Walton J, Johnson W.
Endometrial cytology and ultrasonography for the detection of subclinical
endometritis in postpartum dairy cows. Theriogenology. 2004,62:9-23.
Kossaibati MA, Esslemont RJ. The costs of production diseases in dairy herds
in England. Vet J. 1997;154:41-51.

LeBlanc SJ. Postpartum uterine disease and dairy herd reproductive perfor-
mance: a review. Vet J. 2008;176:102-14.

LeBlanc SJ. Relationship of peripartum inflammation with reproductive
health in dairy cows. JDS Commun. 2023;4:230-4.

LeBlanc SJ, Duffield TF, Leslie KE, Bateman KG, Keefe GP, Walton JS,

Johnson WH. Defining and diagnosing postpartum clinical endometritis

and its impact on reproductive performance in dairy cows. J Dairy Sci.
2002;85:2223-36.

Lee JI, Kim IH. Pregnancy loss in dairy cows: the contributing factors, the
effects on reproductive performance and the economic impact. J Vet Sci.
2007;8:283-8.

Lopez-Gatius F, Santolaria P, Yaniz JL, Rutllant J, Lopez-Bejar M. Factors affect-
ing pregnancy loss from gestation day 38 to 90 in lactating dairy cows from a
single herd. Theriogenology. 2002;57:1251-561.

Madoz LV, Giuliodori MJ, Jaureguiberry M, Plontzke J, Drillich M, de la Sota
RL. The relationship between endometrial cytology during estrous cycle and
cut-off points for the diagnosis of subclinical endometritis in grazing dairy
cows. J Dairy Sci. 2013,96:4333-9.

Maquivar MG, Barragan AA, Velez JS, Bothe H, Schuenemann GM. Effect of
intrauterine dextrose on reproductive performance of lactating dairy cows
diagnosed with purulent vaginal discharge under certified organic manage-
ment. J Dairy Sci. 2015;98:3876-86.

McDougall S, Hussein H, Aberdein D, Buckle K, Roche J, Burke C, Mitchell M,
Meier S. Relationships between cytology, bacteriology and vaginal discharge
scores and reproductive performance in dairy cattle. Theriogenology.
2011;76:229-40.

Molina-Coto R, Moore SG, Mayo LM, Lamberson WR, Poock SE, Lucy MC.
Ovarian function and the establishment and maintenance of pregnancy in
dairy cows with and without evidence of postpartum uterine disease. J Dairy
Sci. 2020;103:10715-27.

Opsomer G, Mijten P, Coryn M, de Kruif A. Postpartum anoestrus in dairy
cows: a review. Vet Q. 1996;18:68-75.

Opsomer G, Gréhn YT, Hertl J, Coryn M, Deluyker H, de Kruif A. Risk factors for
post partum ovarian dysfunction in high producing dairy cows in Belgium: a
field study. Theriogenology. 2000;53:841-57.

Pascottini O, Hostens M, Sys P, Vercauteren P, Opsomer G. Cytological
endometritis at artificial insemination in dairy cows: prevalence and effect on
pregnancy outcome. J Dairy Sci. 2017;100:588-97.

Pascottini OB, Van Schyndel SJ, Spricigo JFW, Rousseau J, Weese JS, LeBlanc
SJ. Dynamics of uterine microbiota in postpartum dairy cows with clinical

or subclinical endometritis. Sci Rep. 2020;10:12353. https://doi.org/10.1038/
$41598-020-69317-z.

Pascottini OB, LeBlanc SJ, Gnemi G, Leroy JLMR, Opsomer G. Genesis

of clinical and subclinical endometritis in dairy cows. Reproduction.
2023;166(2):R15-24. https://doi.org/10.1530/REP-22-0452.

Plontzke J, Madoz LV, De la Sota RL, Drillich M, Heuwieser W. Subclinical endo-
metritis and its impact on reproductive performance in grazing dairy cattle in
Argentina. Anim Reprod Sci. 2010;122:52-7.

Polish Federation of Cattle Breeders and Dairy Farmers. Evaluation and breed-
ing of dairy cattle. 2023 Data. PFHBIPM 2024.


https://doi.org/10.5424/sjar/2015134-8129
https://doi.org/10.1038/s41598-020-69317-z
https://doi.org/10.1038/s41598-020-69317-z
https://doi.org/10.1530/REP-22-0452

Baranski et al. Irish Veterinary Journal

42.

43.

44,

45.
46.
47.

48.

(2024) 77:20

Prunner |, Wagener K, Pothmann H, Ehling-Schulz M, Drillich M. Risk factors
for uterine diseases on small- and medium-sized dairy farms determined
by clinical, bacteriological, and cytological examinations. Theriogenology.
2014;82:857-65.

Ribeiro ES, Lima FS, Greco LF, Bisinotto RS, Monteiro AP, Favoreto M, Ayres H,
Marsola RS, Martinez N, Thatcher WW, Santos JE. Prevalence of periparturi-
ent diseases and effects on fertility of seasonally calving grazing dairy cows
supplemented with concentrates. J Dairy Sci. 2013;96:5682-97.

Salasel B, Mokhtari A, Taktaz T. Prevalence, risk factors for and impact of
subclinical endometritis in repeat breeder dairy cows. Theriogenology.
2010;74:1271-8.

Santos NR, Lamb GC, Brown DR, Gilbert RO. Postpartum endometrial cytol-
ogy in beef cows. Theriogenology. 2009;71:739-45.

Sheldon IM, Lewis GS, LeBlanc S, Gilbert RO. Defining postpartum uterine
disease in cattle. Theriogenology. 2006;65:1516-30.

Sheldon IM, Williams EJ, Miller AN, Nash DM, Herath S. Uterine diseases in
cattle after parturition. Vet J. 2008;176:115-21.

Sheldon IM, Cronin J, Goetze L, Donofrio G, Schuberth HJ. Defining postpar-
tum uterine disease and the mechanisms of infection and immunity in the
female reproductive tract in cattle. Biol Reprod. 2009;81:1025-32.

49.

50.

5T

Page 7 of 7

Siatka K, Sawa A, Krezel-Czopek S, Piwczynski D, Bogucki M. Effect of some
factors on number of services per conception in dairy cows. J Vet Sci Technol.
2017;8:465. https://doi.org/10.4172/2157-7579.1000465.

Valdmann M, Kurykin J, Waldmann A. Individual and Combined effects of
diseases and Cytological Endometritis on Reproductive performance and
culling of dairy cows: preliminary results. Anim (Basel). 2022;12(21):2913.
https://doi.org/10.3390/ani12212913.

Wagener K, Gabler C, Drillich M. A review of the ongoing discussion about
definition, diagnosis, and pathomechanism of subclinical endometritis in
dairy cows. Theriogenology. 2017;94:21-30.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.4172/2157-7579.1000465
https://doi.org/10.3390/ani12212913

	﻿Fertility outcomes in cows with subclinical endometritis after clinical cure of clinical endometritis
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


