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Abstract

Fifteen Holstein cows with a palpable uterine lumen
(PUL) at first postpartum palpation were identified and each
cow was matched with a normal cow for parity and stage of
lactation. Blood was collected from each cow and the uterus
cultured, flushed with lactated Ringer's solution and biopsied.
Analysis of blood samples indicated that all cows were healthy.
Bacteria were isolated from 14 of 15 PUL cows and 13 of 15
normal cows. Uterine flush analysis showed evidence of an
inflammatory response in 5 PUL cows and 1 normal cow. Mean
scores from microscopic examination of uterine biopsy speci-
mens were greater (P <0.10) in PUL cows, indicating increased
pathologic changes in this group. In conclusion, cows with
PUL at first postpartum rectal examination had increased
pathologic changes suggestive of delayed uterine involution
or permanent damage to the uterus.
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Introduction

Uterine involution to normal position, tone, and
size in the dairy cow is completed during the third or
fourth week postpartum,' although histologic evidence
indicates that endometrial repair is not complete until
42 to 50 days after parturition.”® Postpartum
endometritis influences uterine size and rate of involu-
tion* and endometritis and subsequent delayed uterine
involution are associated with increased services per con-
ception, increased calving intervals and increased culling
rates.”” Recent epidemiologic studies reported that post-
partum endometritis decreased breeding performance,’
stimulated PGF2a release and thus contributed to early
corpus luteum (CL) regression’ and increased days open
by 20 days."

Normal uterine involution is generally accompa-
nied by massive bacterial growth. More than 93% of uteri
are infected until day 15, 78% until day 30, 50% until
day 45 and 9% until day 60 postpartum.' Actinomyes
pyogenes, coliforms, and streptococci are the most fre-

quent isolates.'" Histologic abnormalities are prima-
rily associated with A. pyogenes'® and the development
of chronic endometritis and pyometra is associated with
A. pyogenes, Fusobacterium necrophorum and
Bacteroides melaninogenicus.'*"

It is difficult to accurately diagnose endometritis
by per rectal palpation in the postpartum dairy cow.*
Clinicians at Colorado State University have identified
a condition in many postpartum cows in which the tu-
bular structure of the uterine horns is collapsible and
the inner walls of the uterine horns are readily distin-
guishable by palpation (see Fig. 1). The uterus in these
cows has returned to normal size and fluid accumula-
tion in the lumen is not discernible. We have described
this condition as a palpable uterine lumen (PUL). Dur-
ing the period from January 1, 1991, through September
11, 1992, 1860 calvings were recorded at one dairy near
Colorado State University. At postpartum examination
179 (9.62%) of these cows were diagnosed with PUL.
Evaluation of reproductive data on another dairy near
the University revealed that 450 calvings occurred dur-
ing the 12 month period from January 1, 1992, to
December 30, 1992. Postpartum uterine examination
identified 13 (2.88%) cows with a PUL. Mean days open
for normal cows (122 d.) was considerably shorter than
for cows with PUL (139 d.). In addition, 2 of the 13 cows
with PUL were culled as open cows following multiple
breedings. We suspect that uterine involution has been
delayed and that a subclinical endometritis may exist
in these cows which could impair future reproductive
performance. We also suspect an increased incidence of
A. pyogenes and/or other gram negative anaerobes.

The postpartum uterine condition, PUL, has not
been reported in the literature; however, knowledge of
the physiologic condition of uteri that have PUL may be
clinically important. If PUL is associated with pathologic
change, it may be a valuable diagnostic tool to the vet-
erinarian in detecting delayed postpartum involution
and subclinical infection, as well as selection of appro-

A summary was published in the Proceedings of the 27th Annual Convention of the AABP, September 22 - 25, 1994 in Pittsburgh, PA.
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priate therapy. Our objective was to compare the condi-
tion of uteri in cows determination to have a PUL at
their first postpartum examination with the condition
of uteri in cows with normal reproductive tracts at first
postpartum examination.

Figure 1. PUL visualization.

A. Per rectal palpation of the bovine uterus.

C. Palpable uterine lumen (PUL): note the collapsible
tubular structure.

Materials and Methods

Routine uterine examination via per rectal palpa-
tion was conducted at biweekly intervals on all lactating
cows between 28 and 42 days post partum at a large
(1500 cow) commercial dairy near the Veterinary Teach-

ing Hospital at Colorado State University. Fifteen cows
with PUL were identified and each cow with a PUL was
matched for parity and stage of lactation with a cow
with a normal reproductive tract at the same herd visit.
Identification of all cows to be enrolled was done by one
clinician (third author), during biweekly herd visits. A
second clinician (first author) confirmed the diagnosis
via per rectal palpation on the same day but before any
diagnostic procedures were initiated.

All cows (n = 30) were confined in a chute and
headgate. Caudal epidural anesthesia was induced with
6 cc of 2% lidocaine utilizing a 12 cc sterile, disposable
syringe and an 18-gauge, 1'/2 inch sterile, disposable
needle. The tail was tied to prevent contamination, fe-
ces were evacuated from the rectum, and the perineal
region was scrubbed with Nolvasan solution. The fol-
lowing diagnostic procedures were performed on each
cow:

1. Two double-guarded culture swab® were passed into
the uterine lumen via per rectal cervical manipu-
lation and uterine contents were sampled. One
swab was immediately inserted into Port-A-Cul®
media to prevent oxygen exposure, and swabs were
submitted to the Diagnostic Laboratory’® for aero-
bic and anaerobic bacterial culture.

2. Auterine infusion pipette was passed into the uter-
ine lumen via per rectal cervical manipulation and
50 cc of lactated Ringer's solution was infused into
the uterus. Fluid contents were withdrawn and a
sample of the contents was submitted to Clinical
Pathology® for cytologic analysis.

3. A sterile uterine biopsy instrument adapted for
bovine uterine biopsy'® was passed into the uter-
ine lumen and an endometrial biopsy specimen
taken. These tissue specimens were placed in buff-
ered 10% formalin solution, coded to prevent biased
evaluation, and submitted to the Diagnostic Labo-
ratory for microscopic evaluation. All tissue
specimens were evaluated by the same pathologist
and scored according to a modified grading sys-
tem based on a mare endometrial biopsy scoring
system.'”® Grade 1A was considered normal.
Grade 1B uteri had mild endometrial changes char-
acterized by minimal inflammation and mild
glandular fibrosis. Grades 2A and 2B were assigned
to uteri with moderate to severe endometritis with-

®Sterile McCullough Swab, McCullough Cartwright Pharmaceuti-
cal Corporation, 28147 W. Commercial Avenue, Barrington, IL 60010.

*Port-A-Cul, Benton Dickinson and Co., 250 Schilling Circle,
Cockeysville, MD 21030.

‘Diagnostic Laboratory, College of Veterinary Medicine and Biomedi-
cal Sciences, Colorado State University, Fort Collins, CO 80523.

dClinical Pathology, Veterinary Teaching Hospital, College of Vet-
erinary Medicine and Biomedical Sciences, Colorado State University,
Fort Collins, CO 80523.
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out or with mild glandular fibrosis, respectively.
Grades 3A and 3B were assigned to uteri with
moderate or severe fibrosis, respectively.

4. Whole blood and serum were collected from each
cow for a complete blood count (CBC) and a rou-
tine large animal diagnostic panel (LADP) (see
Table 1).

Data analysis

The outcome of interest was the association be-
tween a PUL and any pathologic changes. The Student's
t-test was used to compare CBC, bacterial, cytologic and
histopathologic findings between the two groups. The
level of significance was P < 0.10.

Results

Results of the LADP revealed minimal variation
from normal values (Table 1). Examination of LADP
results indicated that variations from normal were
evenly distributed between the groups and no pattern
of group differences could be found. Results of CBC are
reported in Table 2. Total WBC ranged from 5,100 to
18,800 cells/ul and did not vary between the groups,
while fibrinogen levels ranged from 100 to 700 gm/dl
and no difference was found between groups. These re-
sults and visual examination of all cows at the time of
enrollment indicated that all cows were systemically
healthy at the time of the study.

Analysis of uterine flush fluid is reported in Table
2. Red blood cells and epithelial cells were common in
all samples of uterine flush fluid. Total WBC in uterine
flush fluid ranged from 0 to 56,000 cells/ul but did not
differ between the groups. Based on the proportion of
neutrophils, clinical pathologist identified 6 cows (5 PUL,
1 normal) as having evidence of severe or chronic in-
flammation; however, differentials were not reported.
Total protein levels exceeded 0.1 gm/dl in 3 cows (2 nor-
mal, 1 PUL), and specific gravity ranged from 1.004 to
1.014 and did not vary between the two groups.

Aerobic and/or facultative anaerobic bacteria were
isolated from 14 of 15 cows with PUL and 13 of 15 nor-
mal cows, and anaerobic bacteria were isolated from 1
PUL cow (Table 3). Nonhemolytic streptococci, coliforms
and A. pyogenes were the most common isolates; how-
ever, H. somnus, M. bovis and Pasteurella spp. were
also recovered from several cows. The incidence of uter-
ine infection did not differ between the groups and the
various organisms isolated were evenly distributed be-
tween the two groups. Incidence of A. pyogenes did not
differ between the groups.

Table 1. Large animal diagnostic panel (LADP).

Test Normal range Units
BUN 7-20 mg/dl
Glucose 55-95 mg/dl
Creatinine 0.9-1.7 mg/dl
Calcium 7.6-10.2 mg/dl
Phosphorus 4.0-8.6 mg/dl
Total protein 6.4-9.5 gm/dl
Albumin 2.5-4.3 gm/dl
Globulin 2.6-6.5 gm/dl
A/G ratio 0.5-1.3 ratio
Total bilirubin 0.1-0.4 mg/dl
CPK 57-280 IU/L
AST 40-130 IU/L
Sodium 136-147 mEq/L
Potassium 4.0-5.0 mEq/L
Chloride 95-105 mEq/L
Total CO, 21-27 mEq/L
Anion gap 14-26 Calc
Table 2. Summary of analysis of blood and uterine
flush fluid for normal and PUL cows.
Blood samples Uterine flush fluid
WBC Fibrinogen WBC Protein

Cow # Group # (cells/pl) (gm/dl) (cells/ul) (gm/dl) Sp. gr.
1743 1 10,500 300 100 < 0.1 1.006
4755 2 14,000 300 1,250 0.1 1.007
1435 1 7,500 300 1,900 1.5 1.014
570 2 12,500 200 1,000 0.1 1.007
5095 1 8,900 200 1,500 < 0.1 1.006
5086 2 10,800 300 700 < 0.1 1.006
1972 1 5,100 100 4,400 -- -
6035 2 7,200 300 300 < 0.1 1.006
5089 1 10,100 500 9,800 0.3 1.008
5036 2 10,300 400 550 < 0.1 1.005
5111 1 9,400 700 1,300 < 0.1 1.006
5112 2 14,400 500 2,500 0.1 1.007
4776 1 13,600 400 11,700 < 0.1 1.006
4785 3 15,700 400 0 < 0.1 1.006
110 1 7,400 400 35,600 < 0.1 1.006
133 2 17,300 400 56,400 0.6 1.010
9031 1 18,800 200 1,000 < 0.1 1.005
9056 2 10,700 400 400 < 0.1 1.004
722 1 8,700 300 100 < 0.1 1.004
146 2 10,800 500 600 < 0.1 1.005
1237 1 8,300 100 500 0.1 1.007
1216 2 8,100 200 10 <o0.1 1.004
1967 1 6,500 100 400 <o0.1 1.004
1338 2 8,400 100 1,500 < 0.1 1.004
545 i -- -- 300 < 0.1 1.004
1387 2 8,600 400 200 < 0.1 1.004
456 1 7,000 500 1,400 < 0.1 1.004
6282 2 10,400 300 1,400 < 0.1 1.004
412 1 12,800 400 0 < 0.1 1.005
466 2 9,600 300 3,300 < 0.1 1.005

Group 1 - normal cows
Group 2 - PUL cows

Table 3. Aerobic and anaerobic culture results from
PUL and normal cows.

Number of cows
Group 1 (PUL) Group 2 (normal)

Bacterial Isolates

Aerobic/Facultative
Streptococcus spp.
E coli

A. pyogenes

H. somnus

M. bovis
Pasteurella spp.
Staphylococcus spp.
E. agglomerans
Bacillus

'
'

TR INNNWOW

PIiHHENDWSE WO

Anaerobic
F. necrophorum 1 e
B. melaninogenicus 1 =N

Mean uterine scores assigned to cows after micro-
scopic evaluation were higher in cows with a PUL (Table
4). Scores < 1B were assigned to 11 of 15 normal cows
but only 6 of 15 PUL cows. Only 1 of 15 normal, versus
5 of 15 PUL, cows graded < 2B.
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Table 4. Uterine scores assigned to PUL and normal
cows following microscopic evaluation.

Uterine scores® in each grou

Score Group 1 (PUL) Group 2 (normal)

1A 1 3

1B 5 8

2A 4 3

2B 4 1

3A - .

3B U] 0

"P<0.10

Discussion

Analysis of whole blood and serum samples indi-
cated that all cows enrolled in the study were
systernically healthy and unaffected by uterine inflam-
matory responses. No association between PUL and
blood or serum parameters was found. We did not ex-
pect to find sick cows since cows enrolled in the study
were in production at the time. Our data confirmed those
expectations.

Evaluation of uterine flush samples indicated that
cows with PUL were more likely to have evidence of
inflammatory changes and the presence of neutrophils
in the lumen of the uterus. However, total WBC counts,
specific gravity, and total protein levels in the flushes
were not associated with a diagnosis of PUL. If a diag-
nosis of PUL is evidence of subclinical infection, then
more evidence of an inflammatory response in uterine
flush fluid should be seen. However, our culture results
show that bacteria were present in most uteri and did
not favor uteri with PUL. Therefore, it is reasonable
that similar cytologic results were found in the fluid.
The increased proportion of neutrophils may be related
to the pathologic changes seen during microscopic ex-
amination of biopsy specimens.

Diagnosis of PUL was not associated with an in-
creased incidence of bacterial infection or the presence
of A. pyogenes. Uterine culture results revealed a high
incidence of bacterial infection in all cows. Because these
cows had recently calved, these results were expected
and are in agreement with previous reports." Strepto-
cocci and E coli are common isolates from early
postpartum cows that are spontaneously eliminated by
the uterine defense mechanism.'” A. pyogenes, F.
necrophorum and B. melaninogenicus have been asso-
ciated with chronic endometritis and histologic
abnormalities;'*"* however, no correlation was found be-
tween the presence of these bacterial and inflammatory
changes seen during evaluation of the uterine flushes
or microscopic examination of uterine tissue.

Higher uterine biopsy scores in cows with PUL in-
dicate that more severe inflammatory responses were
present. Of the 6 cows identified by clinical pathologists
to have evidence of severe or chronic inflammation, 5
cows were diagnosed with PUL. All of these cows re-

ceived uterine scores of 2A or greater. More research in
this area is needed. Increased fibrosis of uterine glands
and elevated numbers of inflammatory cells are associ-
ated with reduced reproductive efficiency in horses.”
Although an association between increased inflamma-
tory changes and reduced reproductive efficiency in
cattle is not reported in the literature, it is possible that
such an association exists. These data indicate that di-
agnosis of PUL is more likely to identify cows with severe
inflammatory changes.
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Abstract

Management aspects of induced twinning if beef suckler cows using in vitro

fertilized embryos

C.D. Penny, B.G. Lowman, N.A. Scott, S. Voelkel and D.A.R. Davies

Veterinary Record (1995) 136, 506-510

Twin and single pregnancies were induced in two
groups of oestrus-synchronised beef cows by using a com-
bination of artificial insemination and the transfer of
in vitro fertilized (IVF) embryos. Single IVF embryos
transferred non-surgically to the uterine horn contralat-
eral to the corpus luteum of 43 previously inseminated
cows resulted in a calving rate of 72 percent with a twin-
ning rate of 38.7 percent. In 45 cows, two IVF embryos
were transferred non-surgically to one uterine horn re-
sulting in a calving rate of 51.1 percent with a twinning
rate of 39.1 percent. The median gestation length for
cows bearing twins was 10 days shorter than that of
cows bearing single calves (P<0.001). The proportions
of cows that received assistance at calving were similar

for twin and single births (57 percent vs 45 percent,
P>0.05), but the incidence of retained fetal membranes
was much higher after the birth of twins (62 percent vs
3 percent, P>0.001). Nineteen percent of twin calves
were stillborn compared with 6 percent of single calves
(P>0.5). The median birthweight of the twin calves was
32 kg (68 percent of the median weight of single calves).
The nutrition of twin bearing cows in late pregnancy
was adequate when assessed in terms of their plasma
glucose, nonesterified fatty acid and B-hydroxybutyrate
concentrations. Serum immunoglobulin concentrations
were similar in single and twin calves suggesting that
the passive transfer of antibody was not compromised
in the twin calves.
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