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The prevalence of subclinical gastroduodenal ulceration in Dachshunds
with intervertebral disc prolapse
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INTRODUCTION
Intervertebral disc prolapse (IVDP) is

the most common neurological condition
seen in the dog, particularly in the chon-
drodystrophic breeds3,11,13,14,16,21,25,27. In
human medicine, the correlation between
spinal cord injury and gastroduodenal
ulceration (GDU), as well as the ten-
dency to misdiagnose the latter, has been
recognised for many years15,23. Gastric ero-
sions are defined as superficial mucosal
defects that do not penetrate the lamina
muscularis mucosae, while gastric ulcers
penetrate this layer and may even per-
forate it. If mucosal damage exceeds the
reparative process, then erosions can
progress to ulcers9. Less severe lesions that
occur in the early development of an ulcer
manifest as inflammation of the mucosa,
causing hyperaemia and submucosal
haemorrhages.

Gastroduodenal ulceration is reported
to frequently accompany IVDP in the

dog4,7,15,19,25,26. Until recently, however, the
actual prevalence and severity of this
complication had not been determined20.
A 2 % mortality rate has been surmised in
cases of IVDP associated with gastrointes-
tinal complications19.

Most authors concur that the aetiology
of GDU, in general, is multifactorial. It is
usually secondary to systemic disease,
trauma, stress, hypovolaemia or adminis-
tration of ulcerogenic drugs5,19,20,25,28. In
IVDP cases, it is postulated that auto-
nomic dysfunction caused by spinal cord
compression leads to hypersecretion of
gastric acid and pepsin, with resultant
GDU5,15.

Ulcerogenic drugs such as corticosteroids
and non-steroidal anti-inflammatory
drugs (NSAID) are commonly used in
patients with spinal injury and have been
shown to be beneficial in reducing local
oedema, providing analgesia and limiting
the ‘autoinflammatory’ cycle that may
lead to the progression of ascending
haemorrhagic necrosis of the spinal
cord27. However, corticosteroid therapy
predisposes the patient to GDU and per-
foration by inhibiting the action of prosta-
glandins, which are important in main-
taining gastroduodenal mucosal integrity
by enhancing secretions of bicarbonate
and mucus2,5,6,17,20,24. Similarly, NSAIDs in-
crease the likelihood of gastroduodenal

haemorrhage and ulceration by affecting
prostaglandin-mediated defence mecha-
nisms of the bowel wall2,5,17,18,24–26,28.

In the past, an accurate antemortal diag-
nosis of gastrointestinal complications
was made only in 1 of every 4 cases pre-
sented6,25. Clinical signs such as melaena,
intermittent vomition, abdominal pain
and decreased haematocrit, were used as
indicators of the presence of gastric ulcer-
ation and haemorrhage17,25,26,28. The rapid
onset of gastrointestinal complications,
together with the fact that very few clini-
cal signs may be present, means that this
condition is often recognised too late for
appropriate treatment protocols to be im-
plemented effectively1,7. For this reason, a
prophylactic approach to gastroduodenal
complications in high-risk patients, such
as those presenting with spinal cord
injury, has been recommended5,25.

Endoscopic examination provides a
safe, non-invasive and sensitive technique
for the early diagnosis of gastric mucosal
lesions (submucosal haemorrhage and
hyperaemia) as well as obvious ulcera-
tions8,10,12. In addition, it facilitates visuali-
sation of the colour and integrity of
multiple sites of the gastric mucosa,
without the risk of dehiscence or peritoni-
tis associated with surgical exploration8. It
has also been shown to be more accurate
for detecting subclinical GDU than diag-
nostic imaging modalities like ultra-
sonography or contrast gastrography12.

The purpose of this study was to deter-
mine the prevalence of subclinical
GDU in patients with IVDP, before and
after undergoing decompressive spinal
surgery, in order to formulate a risk
profile for these animals.

MATERIALS AND METHODS
The Animal Use and Care Committee of

the Faculty of Veterinary Science (OVAH),
University of Pretoria, approved the re-
search reported in this project.

Thirty Dachshunds admitted to the
Onderstepoort Veterinary Academic Hos-
pital with clinical signs suggestive of
acute thoracolumbar or lumbar IVDP,
were assigned to this study after myelo-
graphic confirmation. This sample size
was chosen using statistical analysis

0038-2809 Jl S.Afr.vet.Ass. (2003) 74(3): 77–81 77

aDepartment of Companion Animal Clinical Studies,
Faculty of Veterinary Science, University of Pretoria,
Private Bag X04, Onderstepoort, 0110 South Africa.

bEquine Research Centre, Faculty of Veterinary Science,
University of Pretoria, Private Bag X04, Onderstepoort,
0110 South Africa.

*Author for correspondence. Present address: Ridgemall
Veterinary Hospital, PO Box 1311, Randpark Ridge,
2156 South Africa. E-mail: sdowdle@mweb.co.za

†Present address: Bryanston Veterinary Hospital, PO Box
67092, Bryanston, 2021 South Africa.

Received: March 2003. Accepted: July 2003

ABSTRACT
Endoscopy was used to determine the prevalence of subclinical gastroduodenal ulceration
in 30 Dachshunds undergoing decompressive surgery for acute intervertebral disc
prolapse. The endoscopy was performed on the day of admission and on the 3rd or 4th day
after surgery. Three regions of the stomach (cardia, corpus and pylorus) and the proximal
duodenum were visually inspected and biopsy samples were taken for histopathology. The
combination of visual and microscopic changes were then used to determine the preva-
lence of subclinical gastroduodenal ulceration in this population. An overall prevalence of
76 % was calculated from these findings. Ulcerogenic medication administered prior to
admission did not appear to influence the prevalence. This result identifies a need for
veterinarians to be aware of this potentially severe complication and warrants the use of
prophylactic anti-ulcer medication in spinal surgery patients.
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(SPSS, SPSS Inc., Chicago) based on a
sample population of 3000 Dachshunds
with a 90 % confidence interval and an
estimated expected prevalence of 30 %
and a 10 % accuracy range.

Dogs of any age, sex or weight were
accepted into the trial. A full clinical and
drug history was obtained. The duration
of clinical signs before admission, treat-
ments administered prior to admission
and any previous history of IVDP were
recorded. Clinical examination and
serum chemistry (urea, creatinine, alka-
line phosphatase, alkaline transaminase,
total serum protein, albumin and globulin
levels) were performed to rule out con-
current diseases that may have predis-
posed the dogs to GDU. A full neuro-
logical examination, including assess-
ment of ambulation, flexor and extensor
reflexes, deep pain sensation, tail re-
sponse to vocal stimulation and proprio-
ception, was performed to assess the
severity and location of the spinal cord
injury.

Following premedication with diazepam
(0.2 mg/kg) (Valium, Roche Pharmaceuti-
cal, Isando) and morphine (0.4 mg/kg)
(Morphine Sulphate, Micro HealthCare,
Bethlehem), anaesthesia was induced
with propofol (6 mg/kg) (Diprivan, Astra-
Zeneca, Sandton). Intravenous Ringer’s
lactate (Sabax, Adcock Ingram, Johannes-
burg) was administered throughout the
procedures to maintain blood pressure.
Anaesthesia was maintained with halo-
thane (Fluothane, Astra-Zeneca, Sand-
ton) delivered in oxygen through an
out-of-circuit, precision vaporiser and a
non-rebreathing anaesthetic circuit. The
fresh gas flow was maintained at twice
the minute volume. Heart rate, respira-
tory rate and pulse oximetry (Satellite
plus, Datex, Helsinki) were monitored
throughout the procedure. A lumbar
myelogram was performed within the 1st
6 hours of admission to the hospital, in
order to confirm and locate the compres-
sive spinal cord lesion14.

Gastroduodenoscopy was performed
immediately after the myelogram, but
prior to surgery. A 1-m-long, flexible
endoscope (Olympus GIF XQ200) was
used with a 2.8 mm biopsy channel and
a mobile tip. In each case, the cardia,
corpus, pylorus and proximal duodenum
were evaluated, using the following crite-
ria: colour and appearance of mucosa,
presence and distribution of submucosal
haemorrhages (erosions) and/or obvious
ulceration. Three to 4 random, pinch
biopsies were taken through the biopsy
channel from each of these anatomical
locations and placed in 10 % buffered
formalin. Samples were dehydrated,
embedded in paraffin, sectioned and

stained with haemotoxylin and eosin
(H&E) for light microscopy.

The following histopathological changes
were sought: infiltration of neutrophils
and macrophages (indicating inflamma-
tion), disruption of the mucosal lining
and haemorrhage into the submucosa
(indicating erosions) and obvious ulcera-
tions (lesions disrupting the mucosa
and penetrating the muscularis layer).
Patients with evidence of erosions and/or
obvious ulceration were then designated
as having (positive) evidence of ulcer-
ation, while those without were consid-
ered negative. Results from gastro-
duodenoscopy and histopathology were
combined to determine an overall preva-
lence of GDU for this population. All
gastroduodenoscopy procedures were
videotaped and photographs taken of
areas of interest.

Following gastroduodenoscopy, cortico-
steroids (methylprednisolone (30 mg/kg),
Solucortef, Upjohn Pharmacia, Isando)
and antibiotics (amoxicillin (20 mg/kg),
Amocillin, Caps Pharmaceuticals, Isando)
were administered intravenously. Decom-
pression of the spinal cord was then per-
formed following the technique described
by Lubbe16. Post-operative amoxicillin
(20 mg/kg) and morphine (0.2 mg/kg)
were administered at 4 and 12 hours post-
surgery.

All patients remained hospitalised until
the follow-up gastroduodenoscopy. This
was repeated on the 3rd or 4th day after
surgery, following the induction of
anaesthesia with propofol. The same 4
areas of interest mentioned above were
examined and biopsied.

Data were divided into 2 groups,
positive or negative, based on the above
criteria. Student’s t-tests and the Mann-
Whitney Rank Sum tests were used to
determine differences between the 2
groups. These differences included sever-
ity of spinal cord injury, duration of injury
prior to admission, treatment with
ulcerogenic drugs, length of general
anaesthesia, age, weight and sex. For
correlation between variables and the
prevalence of gastric ulceration, Fisher’s

exact test was used. McNemar’s test was
used for non-parametric data. P was set at
≤ 0.05. The data were statistically analysed
using Sigma Stat ver. 4 (Jandel Scientific,
Milwaukee).

RESULTS
No dogs were excluded from this study,

but 1 dog did not receive a post-operative
endoscopic examination as it was an
undue anaesthetic risk. Thirteen animals
were male (3 neutered) and 17 female (12
neutered). Median age and weight were
5.6 ± 1.9 years and 6.8 ± 1.7 kg, respec-
tively. Six dogs had suffered a previous
incident of IVDP. Twenty-one dogs had
received treatment prior to referral with
corticosteroid and/or a NSAID (Table 1).
The median duration of clinical signs
prior to admission was 11.4 ± 18.9 hours.
No dogs showed clinical signs of GDU
at the time of admission. The median
duration of anaesthesia from induction
for the myelogram until the completion of
surgery was 160.8 ± 31.2 minutes, while
surgery lasted 78.5 ± 20.5 minutes.

Neurological deficits based on criteria
recommended by Lubbe16 were present
in 21 dogs. The other 9 dogs presented
with thoracolumbar or lumbar spinal
pain only. Four of the animals were
considered to have severe neurological
deficits, that is, limited or no deep pain
sensation was present in either pelvic
limb. A summary of the anatomical
location of IVDP lesions is given in Table
2, and is in agreement with locations indi-
cated in previous studies16. The results
of the gastroduodenoscopy and histo-
pathology examinations are presented in
Table 3.

Endoscopic lesions identified ranged
from mucosal hyperaemia (Figs 1, 4) to
submucosal haemorrhage (Figs 1, 2) and
obvious ulceration (Fig. 3). The incidence
of these lesions is presented in Table 4.

No correlation was found between the
prevalence of GDU and administration of
ulcerogenic drugs prior to the admis-
sion. Similarly, no correlation was found
between GDU and the severity of neuro-
logical signs, the duration of signs prior to
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Table 1: Potentially ulcerogenic drugs administered to patients prior to admission.

Drug or drug combination Number of patients (n = 18)

Prednisolone 6
Dexamethazone 3
Phenylbutazone/prednisolone 2
Flunixin meglumine 1
Flunixin meglumine/prednisolone 1
Phenylbutazone 1
Ketoprofen 1
Meloxicam 1
Methylprednisolone 1
Prednisolone/dexamethazone 1



admission, the length of the procedure
(general anaesthetic or surgery), age,
weight or sex. The overall prevalence of
GDU-positive dogs was 76 %.

DISCUSSION
In 1975, Hoerlein11 reported various

non-neurological complications follow-
ing decompressive spinal cord surgery in
dogs, especially the occurrence of gastric,
duodenal and colonic ulcerat ion.
Toombs25,26 reported the presence of
colonic perforation following neuro-
surgical procedures with concurrent
corticosteroid treatment. They concluded
that antemortal diagnosis in these cases
was difficult and that a prophylactic
approach to these complications was
warranted. Moore19 showed in a retro-
spective study, based on clinical signs,
that the prevalence of gastrointestinal
complications (pancreatitis, gastrointesti-
nal haemorrhage, ulceration, and perfo-
ration) was as high as 15 % in dogs with
IVDP, with a mortality rate of approxi-
mately 2 %.

In the present study, the overall preva-
lence of subclinical GDU was 76 % based
on either endoscopic or histopathological
evidence of ulceration at any 1 of the 4
above-mentioned regions in the gastro-
intestinal tract. Histopathology identified
mucosal changes and ulcerations that
were not evident during gastroduodeno-
scopy, thus increasing the sensitivity of
detecting mucosal changes.

The highest overall prevalence of ulcer-
ation occurred in the pyloric region of the
stomach, both before and after surgery.
Histopathology of the proximal duode-
num revealed that, in this region, endo-
scopic visualisation was much less sensi-
tive for detecting mucosal pathology than
histopathology. The apparent lower prev-
alence of GDU in the post-surgery groups
was not statistically significant. Cases in
which ulcers were visualised, but histo-
pathology was negative, could be ex-
plained by the fact that biopsy samples
were taken randomly from the 4 identi-
fied regions, thus visualised mucosal
changes were not necessarily biopsied.

In a similar study, Neiger et al.20 used

endoscopic examination to determine the
incidence of GDU in dogs with acute
intervertebral disc disease and concur-
rent corticosteroid use. All dogs in their
study received dexamethasone (2 mg/kg
IV) on day 1 of admission followed by
prednisolone (1 mg/kg PO) daily for the
duration of hospitalization. Histopathol-
ogy was not performed, and their results
indicated an overall prevalence of 76 %
GDU-positive dogs. There was no signifi-
cant decrease seen in the incidence of
GDU with concurrent anti-ulcer treat-
ment. They concluded either that anti-
ulcer medication was instituted too late to
prevent mucosal lesions from forming or
that the drugs and dosages used were not
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Table 2: Distribution of intervertebral disc prolapse lesions.

Disc space Number (n = 30) Prevalence ( %)

T11–T12 2 6.67
T12–T 13 8 26.67
T13–L1 10 33.33
L1–L2 5 16.67
L2–L3 2 6.67
L3–L4 2 6.67
L4–L5 0 0
L5–L6 1 3.33

Table 3: Number and percentage of patients with evidence of gastroduodenal ulceration at various anatomical sites in the gastrointestinal
tract as assessed by either gastroduodenoscopy or histopathology. The overall incidence was calculated from pre- and post-surgical
results when a positive result was found with either one of the methods used to assess gastroduodenal ulceration.

Sampling stage Cardium Corpus Pylorus Duodenum

(n) (%) (n) (%) (n) (%) (n) (%)

Pre-surgery (n = 30)
Gastroduodenoscopy 6 20 5 16.7 15 50 1 3.3
Histopathology 7 23.3 7 23.3 15 50 6 20.0

Post-surgery (n = 29)
Gastroduodenoscopy 4 13.8 5 17.3 14 48.2 1 3.3
Histopathology 7 24.1 10 34.5 12 41.4 8 27.6

Overall incidence of ulceration
Pre-surgery 11 36.7 10 33.3 21 70 6 20.0
Post-surgery 8 27.6 12 41.4 17 58.6 8 27.6

Table 4: Incidence of endoscopic lesions identified in both pre- and post-surgery proce-
dures. This table provides the number and percentage of patients with specific endoscopic
findings related to gastroduodenal ulceration.

Parameter Number Percentage

Pre-surgery (n = 30)
Obvious ulceration 1 3.3
Submucosal haemorrhage 12 40.0
Hyperaemia 5 16.7
Normal 12 40.0

Total 30 100

Post-surgery (n = 29)
Obvious ulceration 3 10.3
Submucosal haemorrhage 9 31.0
Hyperaemia 5 17.2
Normal 12 41.5

Total 29 100



effective in acute intervertebral disc dis-
ease cases.

The prevalence of GDU in the present
study was similar to that described by
Neiger20, in spite of our use of histopathol-
ogy. This either suggests that endoscopic
visualisation alone is a sufficiently sensi-
tive diagnostic modality, or that the inci-
dence in Neiger’s study would have been
higher had histopathological examina-
tions been performed.

No correlation was found, in this study,
between the use of ulcerogenic drugs and
the prevalence of ulceration, or between
severity and duration of spinal cord
compression with GDU. This may be an
indication of insufficient sample size.
More importantly, it indicates that ulcero-
genic drugs probably play a lesser part in
the pathophysiology of GDU in dogs with
IVDP, and autonomic dysfunction caused
by compression of the spinal cord could
play a more dominant role than has previ-
ously been reported.

The prevalence of gastroduodenal
haemorrhage and ulceration in dogs with
neurological disease that have not
received any form of ulcerogenic drug
treatment has not yet been reported22.
In this study, 11 dogs had not received
any form of ulcerogenic drug prior to
admission. Of these, 6 presented with
submucosal haemorrhage and/or obvious
ulceration. Of the 19 dogs that received
ulcerogenic drugs, 13 showed visual signs
of submucosal haemorrhages and/or
obvious ulceration. This supports the
view that GDU in IVDP cases is not pri-
marily related to ulcerogenic medication.

Future research should be directed at
strategies to reduce the incidence of
gastric ulcers in dogs with IVDP. This may
involve judicious use of ulcerogenic
drugs in the pre-surgical period and
earlier surgical intervention. The early
use of prophylactic anti-ulcer medication
is recommended in all patients present-
ing with IVDP.

ACKNOWLEDGEMENTS
Funding received from the Pet Memo-

rial Fund of the South African Veterinary
Foundation and the department of Com-
panion Animal Clinical Studies is grate-
fully acknowledged. Dr Piet Becker,
(Biostatistics Unit, Medical Research
Council) is thanked for his contributions.
We are grateful to the staff of OVAH for
their help in collecting the data required
for the completion of this study.

REFERENCES
1. Bellah J R 2000 Colonic perforation after

corticosteroid and surgical treatment of
intervertebral disk disease in a dog. Journal
of the American Veterinary Medical Association
9: 1002–1003

2. Bolton J P, Cohen M M 1979 The effect of
prostaglandin E2, 15-methyl prostaglandin
E2, and metiamide on established canine
gastric mucosal barrier damage. Surgery 85:
333–338

3. Braund K G 1981 Canine intervertebral disc
disease. In Bojrab M J (ed.) Pathophysiology
in small animal surgery (1st edn). Lea and

80 0038-2809 Tydskr.S.Afr.vet.Ver. (2003) 74(3): 77–81

Fig. 1–4: 1: Endoscopic view of the corpus of the stomach showing multifocal, mucosal hyperaemia, with more severe, submucosal
haemorrhages occurring in the pylorus; 2: severe, diffuse, submucosal haemorrhages in both the corpus and pyloric regions of the
stomach of a dog, as seen using endoscopy on the day of admission; 3: endoscopic view of the minor incisure of the corpus of the
stomach showing obvious, gastric ulceration, with complete penetration of the mucosal layer; 4: severe, diffuse, mucosal hyperaemia
noted on endoscopy of the pyloric region, on the third day after surgery.

1 2

3 4



Febiger, Philadelphia: 739–754
4. Bray J P, Burbridge H M 1998 The canine

intervertebral disk. Journal of the American
Animal Hospital Association 34: 55–63

5. Cosenza S F 1984 Drug-induced gastro-
duodenal ulceration in dogs. Modern Veteri-
nary Practice 12: 923–925

6. Crawford L M, Wilson R C 1982 Melaena
associated with dexamethasone therapy in
the dog. Journal of Small Animal Practice 23:
91–97

7. Davies M 1985 Pancreatitis, gastrointestinal
ulceration and haemorrhage and necro-
tising cystitis following the surgical treat-
ment of degenerative disc disease in a
dachshund. Veterinary Record 116: 398–399

8. Grooters A M, Johnson S E, Sherding R G
1994 Endoscopy case of the month: Chronic
vomiting and weight loss in a dog. Veteri-
nary Medicine 3: 196–199

9. Hall J A 2000 Diseases of the stomach. In
Etthinger S J (ed.) Textbook of veterinary
internal medicine (5th edn). WB Saunders,
Philadelphia: 1154–1184

10. Happe R P, Van der Gaag I 1983 Endoscopic
examination of esophagus, stomach, and
duodenum in the dog. Journal of the Ameri-
can Animal Hospital Association 19: 197–206

11. Hoerlein B F 1975 Non-neurological com-
plications following decompressive spinal
cord surgery. Archives of the American College
of Veterinary Surgeons 4: 11–16

12. Jakovljevic S 1988 Gastric radiology and
gastroscopy in the dog. Veterinary Annual
28: 172–182

13. Jerram R M, Dewey C W 1999 Acute

thoracolumbar disk extrusion in dogs – part
1. Compendium for Continuing Education
21: 922–930

14. Kirberger R M, Roos C J, Lubbe A M 1982
The radiological diagnosis of thoraco-
lumbar disk disease in the Dachshund. Vet-
erinary Radiology and Ultrasound 33: 255–261

15. Lu W Y, Rhoney D H, Boling W B, Johnson
J D 1997 A review of stress ulcer prophylaxis
in the neurosurgical intensive care unit.
Neurosurgery 41: 416–425

16. Lubbe A M, Kirberger R M, Verstraete F J M
1994 Pediculectomy for thoracolumbar
spinal decompression in the Dachshund.
Journal of the American Animal Hospital
Association 30: 233–238

17. Matz E M 1995 Gastrointestinal ulcer
therapy. In Kirk R W (ed.) Current veterinary
therapy XII, Small animal practice (12th edn).
WB Saunders, Philadelphia: 706–710

18. Menguy R, Masters Y F 1963 Effects of
cortisone on mucoprotein secretion by the
gastric antrum of dogs – pathogenesis of
steroid ulcer. Surgery 54: 19–28

19. Moore R W, Withrow S J 1982 Gastrointesti-
nal haemorrhage and pancreatitis associ-
ated with intervertebral disk in the dog.
Journal of the American Veterinary Medical
Association 180: 1443–1447

20. Neiger R, Gaschen F, Jaggy A 2000 Gastric
mucosal lesions in dogs with acute inter-
vertebral disc disease: characterization and
effects of omeprazole or misoprostol. Jour-
nal of Veterinary Internal Medicine 14: 33–36

21. Prata R G 1981 Neurosurgical treatment of
thoracolumbar disks: the rationale and

value of laminectomy with concomitant
disk removal. Journal of the American Animal
Hospital Association 17: 17–26

22. Rohrer C R, Hill R C, Fischer A, Fox L E,
Schaer M, Ginn P E, Casanova J M, Burrows
C F 1999 Gastric haemorrhage in dogs given
high doses of methylprednisolone sodium
succinate. American Journal of Veterinary
Research 60: 977–981

23. Tanaka M, Motoaki U, Motoo K 1979 Gastro-
duodenal disease in chronic spinal cord
injuries. Archives of Surgery 114: 185–187

24. Taylor L A, Crawford L M 1968 Aspirin-
induced gastrointestinal lesions in dogs.
Journal of the American Veterinary Medical
Association 152: 617–619

25. Toombs J P, Caywood D D, Lipowitz A J,
Stevens J B 1980 Colonic perforation follow-
ing neurosurgical procedures and cortico-
steroid therapy in four dogs. Journal of the
American Veterinary Medical Association 177:
68–72

26. Toombs J P, Collins L G, Graves G M, Crowe
D T, Caywood D D 1986 Colonic perforation
in corticosteroid-treated dogs. Journal of the
American Veterinary Medical Association 188:
145–150

27. Trotter E J 1978 Canine intervertebral disk
disease. In Kirk R W (ed.) Current veterinary
therapy (6th edn). WB Saunders, Philadel-
phia: 841–848

28. Wallace M S, Zawie D A, Garvey M S 1990
Gastric ulceration in the dog secondary to
the use of non-steroidal anti-inflammatory
drugs. Journal of the American Animal Hospi-
tal Association 26: 467–472

0038-2809 Jl S.Afr.vet.Ass. (2003) 74(3): 77–81 81


