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Abstract 

Background: Type-5 abomasal ulcer (U5) is a perforated ulcer that causes peritonitis limited to the omental bursa. 
This retrospective study describes the clinical and laboratory findings in 14 cattle with omental bursitis due to U5. The 
medical records of 14 cows aged 2.5 to 14.6 years (5.4 ± 3.1 years) with U5 were scrutinised.

Results: The most common clinical findings were partial or complete anorexia (100%), abdominal guarding (100%), 
obtunded demeanour (93%), congested scleral vessels (79%), tachypnoea (71%), rumen atony (64%), diminished 
faecal output (64%), reduced skin surface temperature (64%) and fever (46%). Four (29%) cows had between one and 
four concomitant diseases. The most common abnormal laboratory findings were hypokalemia (71%), haemocon-
centration (57%), metabolic acidosis (57%) and azotaemia (43%). All cows were euthanased; five immediately after the 
initial examination, one after exploratory laparotomy and eight after unsuccessful treatment. A diagnosis of U5 was 
made in all cows during postmortem examination.

Conclusions: There is a need for improvement of the antemortem diagnosis of U5 because reliable differentiation of 
this disease from other conditions with a similar clinical presentation is currently not feasible.
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Background
Abomasal ulcers are grouped into four [1–5] or five 
types [6], depending on the author. Type-1 ulcer (U1) is 
a non-perforated superficial mucosal defect associated 
with minimal haemorrhage, and is further classified into 
four subtypes 1a to 1d [7]. Massive intraluminal haemor-
rhage caused by erosion of a major blood vessel is seen 
with type-2 ulcer (U2). Type-3 ulcer (U3) is a perforated 
abomasal lesion associated with localised peritonitis, 
and type 4 ulcer (U4) is a perforated lesion characterised 
by diffuse peritonitis because of contamination of the 
abdominal cavity with ingesta. More than one ulcer type 
can occur at the same time [8].

Abomasal perforation into the omental bursa causing 
omental bursitis was formerly classified as a sub-type of 

U3 [9] but is now known as type-5 ulcer (U5) [6]. The 
clinical and laboratory findings of cows with abomasal 
ulcer vary widely and were recently described in detail in 
87 cows with U4 [10], in 145 cows with U2 [11] and in 60 
cows with U3 [12]. Type-5 ulcer occurs when the perfo-
ration is in the left abomasal wall allowing the abomasal 
contents to leak into the omental bursa causing omental 
bursitis [13, 14] as shown in Fig. 1 [15, 16]. In contrast, 
perforation of the right abomasal wall leads to U4 with 
leakage of abomasal contents into the peritoneal cavity 
and diffuse peritonitis. Omental bursitis is characterised 
by peritonitis with a suppurative exudate, often with a 
fetid odour, and frequently accompanied by empyema 
in the omental sac or between the two serosal layers of 
the bursa [17]. There are few reports of omental bursi-
tis in cattle [14–16, 18]. Other causes of omental bursi-
tis include necrotising rumenitis, foreign body-induced 
reticular perforation [15] and spread of infection from 
umbilical disease, localised peritonitis or parametritis 
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into the omental bursa [19]. The goal of this report was 
to add to the clinical understanding of U5 in cattle and to 
describe the clinical and laboratory findings in 14 cows 
with this condition.

Methods
Animals
This was a retrospective study of 14 cows that had been 
diagnosed with U5. The cows had been admitted to the 
Veterinary Teaching Hospital, University of Zurich, 
from January 1, 1991 to December 31, 2014. A defini-
tive diagnosis of U5 was based on the results of post-
mortem examination. The results were described in 
detail in a dissertation [20]. The cows ranged in age from 
2.5 to 14.6  years (mean ± sd = 5.4 ± 3.1  years). Breeds 
included Swiss Braunvieh (n = 7), Holstein–Friesian 
(n = 5) and Swiss Fleckvieh (n = 2). The duration of ill-
ness was < 2 days in 7 cows, 2 to 6 days in 4 cows and 7 to 
14 days in 3 cows. Four cows had calved within 4 weeks 
of becoming ill.

Clinical examination and laboratory analyses
The cows underwent a thorough clinical examination as 
described previously [10]. Blood samples were collected 
from all cows for determination of haematocrit, total 
leukocyte count and the concentrations of total protein, 
fibrinogen, serum urea nitrogen and potassium, a glutar-
aldehyde clotting test and venous blood gas analysis [10]. 
Urine was examined using a test strip  (Combur9, Roche) 
and specific gravity was measured with a refractometer. 

A sample of rumen fluid was collected from ten cows for 
determination of the chloride concentration and assess-
ment of colour, odour, consistency and pH. The methyl-
ene blue reduction time was also determined (data not 
shown).

Ultrasonographic examination and abdominocentesis
The reticulum was examined ultrasonographically in 
ten cows, the abomasum in five and the abdomen in 12 
as described [21]. Ultrasound-guided abdominocente-
sis and fluid analysis were carried out in seven cows in 
which abdominal fluid was seen [22]. The aspirated fluid 
was considered an exudate when at least one of the fol-
lowing criteria was met: specific gravity > 1.015, protein 
concentration > 30  g/l, cloudy appearance, malodourous 
and green discoloration.

Treatment, euthanasia, postmortem examination 
and diagnosis
All cows were euthanased immediately after initial exam-
ination, exploratory laparotomy or unsuccessful treat-
ment. Treatment included intravenous administration 
of a solution containing 50 g glucose and 9 g NaCl/l via 
an indwelling jugular vein catheter, antibiotics (penicil-
lin G procaine, 12,000  IU/kg body weight (BW), Pro-
cacillin®, MSD Animal Health, or amoxicillin, 7  mg/kg 
BW, Clamoxyl®, Zoetis Switzerland) administered intra-
muscularly, and flunixin meglumine (1 mg/kg BW, Flun-
ixin®, Biokema), ketoprofen (3 mg/kg BW, Rifen®, Streuli 
Pharma) or metamizole (35 mg/kg BW, Vetalgin®, MSD 

Fig. 1 Cross section of the bovine abdomen. Illustration of a cross section of the bovine abdomen, modified after Hemmingsen [13]. a Normal 
findings, b Omental bursitis with empyema in the omental bursa. 1: Rumen; 2: Spiral colon; 3: Duodenum; 4: Abomasum; 5: Intestinal recess; 6: 
Peritoneal cavity; 7 A: Omental bursa; 7 B: Empyema in a cow with omental bursitis (hatched)



Page 3 of 8Braun et al. Acta Vet Scand            (2020) 62:4 

Animal Health) administered intravenously. Pentobarbi-
tal (Esconarkon, Streuli Pharma, 80 mg/kg BW) admin-
istered intravenously was used for euthanasia. All cows 
underwent postmortem examination, and a diagnosis of 
U5 was made when a perforated abomasal ulcer accom-
panied by omental bursitis was seen.

Statistical analysis
The program IBM SPSS Statistics 22.0 was used for anal-
ysis. Frequencies were determined for each variable. The 
Wilk-Shapiro test was used to test the data for normality. 
Means ± standard deviations were calculated for normal 
data (respiratory rate, haematocrit, potassium) and medi-
ans for non-normal data (heart rate, rectal temperature, 
total leukocyte count, total protein, fibrinogen, urea, glu-
taraldehyde test time, pH,  pCO2,  HCO3

− and base excess 
of venous blood, urine pH, urine specific gravity). A value 
of P < 0.05 was considered significant.

Results
Clinical findings
The most common clinical findings were, in decreasing 
order of frequency, partial or complete anorexia (100%), 
abdominal guarding (100%), obtunded demeanour 
(n = 13 [93%]), congested scleral vessels (n = 11 [79%]), 
tachypnoea (n = 10 [71%]), rumen atony (n = 9 [64%]), 
decreased faecal output (n = 9 [64%]), reduced skin sur-
face temperature (n = 9 [64%]) and fever (n = 6 [46%]) 

(Fig. 2, Table 1). One cow was recumbent on admission. 
In addition to abdominal guarding, signs of pain included 
arched back (n = 5 [36%]), bruxism (n = 3, 21%) and 
spontaneous grunting, muscle tremors and weight shift-
ing (each n = 2, 14%). In eight cows (62%), all three tests 
for cranial abdominal pain (pinching of the withers, pole 
test and percussion of the abdominal wall over the region 
of the reticulum) were negative, and in five cows (38%), at 
least one test was positive. Ballottement and simultane-
ous auscultation (BSA) and/or percussion and simultane-
ous auscultation (PSA) were negative on the left side in 
11 cows (79%) and on the right side in five (36%); in all 
other cows, one or both tests were positive. Faecal con-
sistency varied from liquid to normal to drier than nor-
mal. Seven cows (50%) had diarrhoea and faecal colour 
was dark brown or black in three cows (21%). Transrectal 
examination showed reduced intra-abdominal pressure 
and crepitus in one cow (7%) each, ruminal distension in 
three (21%) and unclear findings in two others (14%).

Laboratory findings (blood, urine, rumen fluid)
The most common haematological and biochemical 
abnormalities were, in decreasing order of frequency, 
hypokalemia (n = 10 [71%]), haemoconcentration (n = 8 
[57%]), metabolic acidosis (n = 8 [57%]) and azotaemia 
(n = 6 [43%]) (Fig. 3). Two cows (14%) had abnormal total 
leukocyte counts with leukopenia in one and leukocyto-
sis in the other (Table 2). The total protein concentration 

Fig. 2 Abnormal clinical findings in 14 cows. Most common abnormal clinical findings in 14 cows with type-5 abomasal ulcer
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Table 1 Clinical findings in 14 cows with type 5 abomasal ulcers

Bpm beats per minute, BSA Ballottement and simultaneous auscultation, PSA Percussion and simultaneous auscultation
a Positive: at least 3 of 4 tests elicited a grunt

Variable Finding Number of cattle %

Heart rate (n = 14, median = 74 bpm Normal (60–80) 8 57

Decreased (56–59)
Increased (81–148)

1
5

7
36

Respiratory rate (n = 14, mean ± sd = 30  ± 8 breaths per min.) Normal (16–25) 4 29

Increased (26–45) 10 71

Rectal temperature (n = 13, median =  38.9 °C) Normal (38.4–38.9) 5 39

Decreased (37.5–38.3) 2 15

Increased (39.0–39.4) 6 46

Rumen motility (n = 14) Normal
Decreased
Absent

1
4
9

7
29
64

Foreign body tests(n = 13) All negative
Back grip  positivea

Pole test  positivea

Percussion of the reticulum  positivea

At least one test positive

8
3
3
3
5

62
23
23
23
38

BSA and PSA on the left side (n = 14) Both negative (normal)
Only BSA positive

11
3

79
21

BSA and PSA on the right side (n = 14) Both negative (normal)
Only swinging auscultation positive
Both positive

5
5
4

36
36
29

Faeces (n = 14) Amount of feces decreased
Faeces watery to loose
Faeces dark to black

9
7
3

64
50
21

Rectal findings (n = 14) Loss of negative pressure
Crepitus

1
1

7
7

Fig. 3 Abnormal blood variables in 14 cows. Most common abnormal blood variables in 14 cows with type-5 abomasal ulcer
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was decreased in three cows (21%) and the fibrinogen 
concentration in two (14%), and in three cows (21%), the 
fibrinogen concentration was increased. The glutaral-
dehyde test time was shortened (< 10 min) in four cows 
(29%).

Six cows (43%) had haematuria with macroscopically 
normal urine (5 to 250 erythrocytes/µl), six cows (43%) 
had glucosuria (0.5 to 10 g/l), three cows (21%) had aci-
duria (pH < 6.5) and two cows (14%) had ketonuria (ace-
toacetate > 0.5 g/l and/or acetone > 0.4 g/l). Urine specific 
gravity was decreased (1.000 to 1.019) in three (23%) and 
increased (1.042 to 1.045) in two of 13 tested samples 
(15%). The chloride concentration of rumen fluid was 
increased (26 to 50 mmol/l) in six of ten tested samples 
(60%).

All seven samples of abdominal fluid were exudates. 
Four samples were yellow, two were green and one was 
brown. All samples were opaque and five were malo-
dourous. Specific gravity ranged from 1.012 to 1.036 
(1.027 ± 0.011) and the protein concentration from 10 to 
62 g/l (median 44 g/l).

Ultrasonographic findings
The reticulum was elevated from the ventral abdominal 
wall in two of ten cases (20%), had an abnormal contour 
in four (40%) and decreased amplitude of contractions 
in three cows (30%) (Table 3). Reticular atony was diag-
nosed in four cows (40%), echogenic changes (fibrinous 
deposits on the serosal surface of the reticulum) with or 
without fluid inclusions in six cows (60%) and free fluid 

Table 2 Haematological and blood biochemical findings in 14 cows with type 5 abomasal ulcers

Variable (mean ± sd or median) Finding Number of cattle Percent

Haematocrit (%) (n = 14, mean ± sd = 34.9 ± 8.7%) Normal (30–35)
Decreased (19–29)
Increased (36–51)

2
4
8

14
29
57

White blood cell count (/µl) (n = 14, median = 6,100/µl) Normal (5000–10,000)
Decreased (4400–4999)
Increased (10,001–25,400)

10
2
2

71
14
14

Total protein concentration (n = 14, median = 60 g/l) Normal (60–80)
Decreased (48–59)

11
3

79
21

Fibrinogen concentration (n = 14, median = 5.5 g/l) Normal (4–7)
Decreased (1–3)
Increased (8–14)

9
2
3

64
14
21

Urea concentration (n = 14, median = 5.7 mmol/l) Normal (2.4–6.5)
Increased (6.6–23.8)

8
6

57
43

Potassium (n = 14, mean ± sd = 3.7 ± 0.9 mmol/l) Normal (4.0–5.0)
Decreased (2.0–3.9)
Increased (5.1–5.9)

3
10

1

21
71

7

Glutaraldehyde test (n = 14, median = 10.0 min) 6.1 to 9.9
10
 > 10

4
3
7

29
21
50

Table 3 Ultrasonographic findings in 14 cows with type-5 abomasal ulcer

Location Findings Number of cows Percent

Reticulum (n = 10) Elevated from ventral abdominal wall 2 20

Contour abnormal 4 40

Amplitudes of contraction decreased 3 30

Reticular atony 4 40

Echogenic changes with or without fluid inclusions 6 60

Free fluid in reticular region 1 10

Abomasum (n = 5) Dilated 1 20

Fibrin deposits on serosa 2 40

Free fluid in abomasal region 1 20

Abdomen (n = 12) Generalised echogenic lesions 1 8

Generalised free fluid 6 50
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in the reticular area in one cow (10%). Abomasal dilata-
tion was diagnosed in one of five cows (20%) and fibrin-
ous changes and/or free fluid in the abomasal region in 
three of five cows (60%). Overall, ten (83%) of 12 cows 
had ultrasonographic evidence of localised or generalised 
peritonitis (Fig. 4).

Concurrent diseases
Three cows (21%) had one concurrent disease and 
another cow had three concurrent diseases. Endometritis 
was diagnosed twice, and ketosis, fasciolosis, dicrocoelio-
sis and periarthritis once each.

Diagnosis, treatment and euthanasia
A definitive diagnosis of U5 could not be made in any cow 
based on the clinical, laboratory and ultrasonographic 
findings. However, fibrin deposits on the serosa of the 
abomasum accompanied by ascites in two cows made a 
diagnosis of U5 or U4 likely. In seven other cows, a diag-
nosis of peritonitis presumably attributable to U4 or U5 
was made based on the aspiration of an exudate and fluid 
accumulation in the abomasal region or abdomen. The 
differential diagnosis included peritonitis attributable to 
other causes including traumatic reticuloperitonitis or 
ruptured bowel. Five cows (36%) were euthanased imme-
diately after examination because the results of clini-
cal, laboratory or ultrasonographic examination led to a 
poor prognosis. One cow (7%) cow was euthanased after 
exploratory laparotomy because of severe untreatable 

changes, and eight cows (57%) were euthanased after 
unsuccessful treatment.

Postmortem diagnosis
All cows underwent postmortem examination, which 
allowed the diagnosis of U5. All cows had a perforated 
abomasal ulcer and omental bursitis.

Discussion
The clinical signs in cows with U5 are attributable pri-
marily to omental bursitis, which has been described in 
textbooks [17, 19] and in studies [14–16, 18]. The lead 
signs vary widely and are associated with subacute to 
chronic peritonitis. Unfortunately, they are nonspecific; 
obtunded demeanour, indigestion, abdominal guard-
ing and rumen atony were the most common clinical 
signs recorded in the present study. Abdominal disten-
sion observed in several cows with U5 [14, 16, 18] was 
not seen in our study; however, positive BSA and PSA 
on the left side in three cows and on the right side in 
nine cows, in the absence of displaced abomasum and 
diarrhoea, suggested an increased amount of abdomi-
nal fluid and gas. Of interest, only 46% of the cows had 
a only mild fever in spite of massive inflammation; in 
39%, the rectal temperature was in the normal range 
and in 15% it was lower than normal. Similarly, only 
43% of cows with traumatic reticuloperitonitis (TRP) 
[23], 49% of cows with U4 [10] and 58% of cows with 
U3 [12] had a mild fever, but 14% of cows with TRP 
[23], 20% of cows with U3 [12] and 30% of cows with U4 
[10] had a high rectal temperature ranging from 39.6 to 
41.3  °C. Possible reasons for normothermia or hypo-
thermia seen in several cows with U5 include chronic-
ity of the disease and, in cases with acute or subacute 
lesions, centralisation of the circulation as seen under 
shock conditions. Rumen atony was seen in 64% of 
cows with U5 compared with 49% of cows with U3 and 
73% of cows with U4. In contrast, only 6% of cows with 
TRP had rumen atony. Complete rumen atony should 
be interpreted as a serious clinical finding. At least one 
of three tests for cranial abdominal pain was positive in 
38% of cows with U5, which was in agreement with the 
findings in cows with U3 (45%) but considerably lower 
than those in cows with TRP or U4 (58%). Changes in 
faecal output and consistency are typical albeit non-
specific signs of omental bursitis; faecal output was 
reduced in 64% of cows and diarrhoea was seen in 50% 
of cows. Reduced or no faecal output was diagnosed in 
77 and 79% of cows with U3 and U4, respectively, but 
in only 35% of cows with TRP, suggesting that abomasal 
ulcers have a more severe impact on intestinal motil-
ity than TRP. Dark brown or black manure in 21% of 
cows with U5 suggested haemorrhage of the ulcer, 

Fig. 4 Ultrasonogram of the abdomen of a cow with omental bursitis 
caused by type-5 abomasal ulcer, imaged from the distal region 
of the 10th intercostal space on the left side. There is a small fluid 
accumulation in the peritoneal cavity and a large fluid accumulation 
in the omental bursa. The fluid in the omental bursa is characterized 
by echoic stippling indicative of microbial gas production. 1 Lateral 
abdominal wall of the left side, 2 Fluid in the peritoneal cavity, 3 
Greater omentum, 4 Fluid in the omental bursa with echoic stippling, 
Ds Dorsal, Vt Ventral
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which occurred in a similar percentage of cows with 
U3 (10%) and U4 (16%). In contrast, melena was seen 
in 80% of cows with U2 [11] but in none of the cows 
with TRP. The most frequent sign of pain observed in 
cows with U5 was abdominal guarding, which was seen 
in all cows compared with 61 and 81% of cows with 
U3 and U4, respectively. Other pain manifestations 
were arched back in 36% of cows (TRP 14, U3 13, U4 
28%), bruxism in 21% (16, 18, 25%, respectively) and 
spontaneous grunting in 14% (2, 0, 18%, respectively). 
In our experience, bruxism and spontaneous grunting 
only occur with severe pain and are therefore consid-
ered alarming findings. Seven of 14 cows with U5 had 
abnormal transrectal findings including an enlarged 
rumen, reduced intra-abdominal pressure and crepitus. 
Findings described in other reports, including a thick-
ened greater omentum along the edge where the pari-
etal lamina is reflected as the visceral lamina [17], an 
amorphous spongy mass [19] and a fluid-filled sac [16] 
were not found in our study.

The main reason for hypokalemia was most likely 
anorexia because forage is the main source of potas-
sium [24]. Similar to cows with U3 (75%) and U4 (72%), 
hypokalemia occurred in 71% of cows with U5. Other 
causes of hypokalemia were discussed in detail [24]. 
Haemoconcentration was diagnosed in 57% of cows 
with U5, which was largely comparable to the rates in 
cows with U3 (35%) and U4 (69%) but considerably 
greater than in cows with TRP (12%) [10, 12, 23]. A 
high haematocrit reflects shock-associated haemocon-
centration, but interestingly this was not accompanied 
by increased plasma protein concentration. With dehy-
dration, an increase in haematocrit is accompanied by 
an increase in plasma protein concentration but in the 
present study, the plasma protein concentration was 
normal in 11 of 14 cows and lower than normal in the 
remaining three cows. Of 87 cows with a U4, 29% had a 
decrease in plasma protein concentration, whereas only 
12% of cows with TRP had an increase in haematocrit 
and only 1% had a decrease in plasma protein concen-
tration. A high haematocrit combined with a normal or 
lower-than-normal plasma protein concentration sug-
gests active secretion of protein-rich fluid into the peri-
toneal cavity [25]. The importance of this laboratory 
abnormality as a diagnostic criterion for peritonitis is 
well established [26] reflecting the massive loss of fluid 
and protein into the omental bursa in cows with U5 or 
into the peritoneal cavity in cows with U4 as a result of 
severe inflammation. Protein-losing enteropathy should 
be included in the list of differential diagnoses in cat-
tle with haemoconcentration associated with hypopro-
teinemia. Azotaemia occurred in 43% of cows with U5 
and most likely reflected prerenal azotaemia. Similar to 

haemoconcentration, it represents an estimate of the 
severity of shock. The prevalence of azotaemia in cows 
with U3 (35%) and TRP (14%) was lower, whereas it was 
higher in cows with U4 (56%).

A definitive diagnosis of U5 could not be made in any 
cow. We believe that the diagnosis of U5 can be improved 
considerably through more elaborate ultrasonographic 
examination and routine abdominocentesis in all cows 
with ascites and/or ultrasonographic findings suggesting 
inflammatory changes such as fibrin deposits on serosal 
surfaces. The cows of the present study were examined 
over a period of 23 years, during which time ultrasonog-
raphy has undergone tremendous improvements in terms 
of equipment and technique. It is now possible to differ-
entiate inflammatory changes that are within and out-
side of the omental bursa via ultrasonography. Moreover, 
changes associated with omental bursitis involve primar-
ily the left side of the abdomen.

Conclusions
A reliable diagnosis of type-5 abomasal ulcer was not 
possible in the cows described in this paper. However, 
we believe that the diagnosis of U5 can be improved 
through thorough ultrasonographic examination, rou-
tine abdominocentesis in all cows with inflammatory 
abdominal changes and careful consideration of the 
pathological lesions typical of omental bursitis.

Acknowledgements
The authors thank the agricultural assistants for their help with the clinical 
examinations and the veterinary students for monitoring the cows during 
the night. Thanks also go out to the many veterinarians who examined and 
treated the patients and assisted in surgery during the study period.

Authors’ contributions
UB initiated, planned and supervised the study and prepared the manuscript 
together with CR. CG and MH were involved in revising the manuscript. MH 
was responsible for the postmortem examinations. CR analysed the medical 
histories of the cows as part of her dissertation. All authors read and approved 
the final manuscript.

Funding
Not applicable since it was a retrospective analysis of medical records.

Availability of data and materials
The datasets used and analysed for this study are available from the corre-
sponding author on reasonable request.

Ethics approval and consent to participate
This study was not submitted for ethics committee review because it is a 
retrospective analysis of medical records of the Clinic of Ruminants, Vetsuisse 
Faculty, University of Zurich. All owners signed a consent form allowing us to 
use the animals and all the medical data for scientific analysis.

Consent for publication
All owners signed a consent form allowing us to publish the results of this 
study.

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



Page 8 of 8Braun et al. Acta Vet Scand            (2020) 62:4 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

Author details
1 Department of Farm Animals, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland. 2 Institute of Veterinary Pathology, Vetsuisse Faculty, University 
of Zurich, Zurich, Switzerland. 

Received: 30 August 2019   Accepted: 3 January 2020

References
 1. Whitlock RH. Bovine stomach diseases. In: Anderson NV, editor. Veterinary 

gastroenterology. Philadelphia: Lea and Febiger; 1980. p. 425–428.
 2. Smith DF, Munson L, Erb HN. Predictive values for clinical signs of abo-

masal ulcer disease in adult dairy cattle. Prev Vet Med. 1986;3:573–80.
 3. Braun U. Labmagengeschwür. In: Dirksen G, Gründer HD, Stöber M, edi-

tors. Innere Medizin und Chirurgie des Rindes. Berlin: Parey Buchverlag; 
2002. p. 500–506.

 4. Francoz D, Guard CL. Abomasal ulcers. In: Smith BP, editor. Large animal 
internal medicine. St. Louis, Missouri: Elsevier Mosby; 2015. p. 815–817.

 5. Constable PD, Hinchcliff KW, Done SH, Grünberg W. Abomasal ulcers of 
cattle. In: Constable PD, Hinchcliff KW, Done SH, Grünberg W, editors. 
Veterinary medicine. A textbook of the diseases of cattle, horses, sheep, 
pigs, and goats. St. Louis, Missouri: Elsevier; 2017. p. 518–522.

 6. Constable PD. Abomasal ulcers. In: Kahn CM, Line S, editors. The merck 
veterinary manual. New York: Merck and Co Inc; 2010. p. 219–222.

 7. Munch SL, Nielsen SS, Krogh MA, Capion N. Prevalence of abomasal 
lesions in Danish Holstein cows at the time of slaughter. J Dairy Sci. 
2019;102:5403–9.

 8. Ducharme NG, Desrogers A, Fubini SL, Pease AP, Mizer LA, Walker W, Trent 
AM, Roy JP, Rousseau M, Radcliffe RM. Steiner A. Surgery of the bovine 
digestive system. In: Fubini SL, Ducharme NG, editors. Farm animal 
surgery. Philadelphia: Saunders Elsevier; 2017. p. 223–343.

 9. Fubini S, Yeager AE, Divers TJ. Abomasal ulcers. In: Peek SF, Divers PJ, edi-
tors. Rebhun’s diseases of dairy cattle. St. Louis, Missouri: Elsevier; 2018. p. 
210–220.

 10. Braun U, Reif C, Nuss K, Hilbe M, Gerspach C. Clinical, laboratory and 
ultrasonographic findings in 87 cows with type-4 abomasal ulcer. BMC 
Vet Res. 2019;15:100.

 11. Braun U, Gerspach C, Nuss K, Hässig M, Hilbe M, Reif C. Clinical and 
laboratory findings, treatment and outcome in 145 cows with type-2 
abomasal ulcer. Res Vet Sci. 2019;124:366–74.

 12. Braun U, Gerspach C, Hilbe M, Devaux DJ, Reif C. Clinical and laboratory 
findings in 60 cows with type-3 abomasal ulcer. Schweiz Arch Tierheilk. 
2019;161:523–31.

 13. Hemmingsen I. Ulcus perforans abomasi bovis. Nord Vet Med. 
1967;19:17–30.

 14. Hekmati P, Zakarian B. Bursitis omentalis in cattle: three case reports. Vet 
Rec. 1971;89:138–9.

 15. Kjaersgaard P. Bursitis omentalis bovis. Nord. Vet Med. 1969;21:203–8.
 16. Van Beukelen P, Rutgers LJE, Wester PW. A cow showing abnormal 

distension of the abdomen: Omental bursitis. Tijdschr Diergeneeskd. 
1979;104:621–6.

 17. Dirksen G. Krankheiten von Gekröse, Bauchfell und Bauchwand. In: Dirk-
sen G, Gründer HD, Stöber M, editors. Innere Medizin und Chirurgie des 
Rindes. Berlin: Parey Buchverlag; 2002. p. 667–695.

 18. Grymer J, Johnson R, Johnson EH. Two cases of bovine omental bursitis. J 
Am Vet Med Assoc. 1982;181:714–5.

 19. Constable PD, Hinchcliff KW, Done SH, Grünberg W. Omental bursitis. In: 
Constable PD, Hinchcliff KW, Done SH, Grünberg W, editors. Veterinary 
medicine. A textbook of the diseases of cattle, horses, sheep, pigs, and 
goats. St. Louis, Missouri: Elsevier; 2017. p. 522.

 20. Reif C. Klinische Befunde, Therapie und Krankheitsverlauf bei Kühen mit 
Labmagenulzera – eine Analyse von 400 Krankengeschichten. Dr Med 
Vet Thesis Dissertation, University of Zurich, 2016.

 21. Braun U. Ultrasonography of the gastrointestinal tract in cattle. Vet Clin N 
Am Food Anim Pract. 2009;25:567–90.

 22. Braun U. Ascites in cattle: Ultrasonographic findings and diagnosis. Vet 
Clin N Am Food Anim Pract. 2016;32:55–83.

 23. Braun U, Warislohner S, Torgerson P, Nuss K, Gerspach C. Clinical and 
laboratory findings in 503 cattle with traumatic reticuloperitonitis. BMC 
Vet Res. 2018;14:66.

 24. Sattler N, Fecteau G. Hypokalemia syndrome in cattle. Vet Clin N Am Food 
Anim Pract. 2014;30:351–7.

 25. Fecteau G, Desrochers A, Francoz D, Nichols S. Diagnostic approach to 
the acute abdomen. Vet Clin N Am Food Anim Pract. 2018;34:19–33.

 26. Palmer JE, Whitlock RH. Perforated abomasal ulcers in adult dairy cows. J 
Am Vet Med Assoc. 1984;184:171–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Type-5 abomasal ulcer and omental bursitis in 14 cows
	Abstract 
	Background: 
	Results: 
	Conclusions: 

	Background
	Methods
	Animals
	Clinical examination and laboratory analyses
	Ultrasonographic examination and abdominocentesis
	Treatment, euthanasia, postmortem examination and diagnosis
	Statistical analysis

	Results
	Clinical findings
	Laboratory findings (blood, urine, rumen fluid)
	Ultrasonographic findings
	Concurrent diseases
	Diagnosis, treatment and euthanasia
	Postmortem diagnosis

	Discussion
	Conclusions
	Acknowledgements
	References




