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Effect of a Glucocorticoid on the Post-Operative Course
Following Experimental Orthopaedic Surgery in Dogs
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Mbugua, S. W., L. A. Skoglund, P. Skjelbred and P. Lokken: Effect of a gluco-
corticoid on the post-operative course following experimental orthopaedic surge-
ry in dogs. Acta vet. scand. 1988, 29, 43-49. - The capability of a single i.m. injec-
tion of betamethasone (Celeston Chronodose®) to modulate a post-operative
course was investigated in a placebo-controlled crossover trial with 8 dogs. Two
»identical« soft tissue/bone operations were performed on the forelimbs of each
animal with an interval of 28 days, to allow a paired comparison of the inflamma-
tory signs and healing process. Significantly less swelling, but not less pain and
limping, was observed when the glucocorticoid was administered. No adverse ef-
fect of the glucocorticoid was seen on wound and bone healing. The present expe-
rimental model is suggested useful for evaluation of anti-inflammatory drug ef-
fects in accidental trauma and orthopaedic surgery.
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Introduction

In accidental trauma and surgery various an-
tiphlogistic measures have been instituted
based on the rationale that the inflammatory
process, in many instances, overshoot its ob-
jective as a defence and repair response (A//-
gower & Perren 1967). The selection of anti-
inflammatory drugs to alleviate pain and ex-
cessive inflammatory responses seems too
often to have been based on results obtained
in experimental models designed to evaluate
drugs which have shown beneficial effects in
rheumatoid conditions, or clinical experien-
ces in such patients (Lokken & Skjelbred
1981). Since, however, the acute inflamma-
tory reaction after surgery and trauma dif-
fers markedly from the rheumatoid type of
inflammation, it is not surprising that the
two types may be differently affected by an-

ti-inflammatory drugs. Recent controlled
studies with bilateral oral surgery in humans
revealed that drugs such as acetylsalicylic
acid, oxyphenbutazone and ibuprofen
which efficiently reduce rheumatoid swel-
ling, had little or no effect on post-operative
swelling, while paracetamol which often has
been claimed to be without anti-inflammato-
ry activity, reduced the swelling by about
30% (Lokken et al. 1975, Album et al. 1977,
Lokken & Skjelbred 1980, Skjelbred 1984).
A single injection of a glucocorticoid proved
even more efficient and reduced the swelling
by about 50% and in addition gave a striking
pain relief (Skjelbred & Lokken 1982 a, Sk-
Jjelbred & Lokken 1982 b, Skjelbred & Lok-
ken 1983). Conclusions obtained from oral
surgery may not necessarily apply to surgery
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Figure 1. Post-operative radiographs of the distal forelimb showing the fixation (A = dorsal
view, B = lateral view).
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and trauma in other parts of the body (e.g.
the extremities) or to other species.

The aim of the present work was to establish
a model in dogs which could show how ste-
roidal and non-steroidal drugs may modula-
te the course of the healing process after
standardized soft tissue and bone injuries. It
was to be ascertained whether the observa-
tions obtained from surgical intervention on
the extremities of dogs would be comparable
to those obtained in oral surgery in humans.
The use of experimental animals would al-
low histological examination of the healing
process.

Material and methods

Experimental design

The trial was carried out as a randomized,
placebo-controlled crossover study with two
»identical« surgical soft tissue/bone inter-
ventions performed on the forelimbs of each
animal with an interval of 28 days to allow a
paired comparison of the post-operative
courses.

Animals
Eight mongrel dogs of either sex and without
verifiable diseases, weighing from 15 to 20
kg, were used. The ethical aspects of the stu-
dy were approved and supervised by the rele-
vant authority at the Faculty of Veterinary
Medicine, University of Nairobi.

Drugs

Immediately before each operation a single
dose of 3 mg betamethasone (0.5 m! Cele-
ston Chronodose®, Schering Corp., USA) or
placebo (0.5 ml saline) was injected into the
upper thigh muscles. The randomization sy-
stem ensured that half of the animals recei-
ved the active drug before the first opera-
tion. To keep the trial blind to the surgeon,
the injections were administered by an assi-
stant who had no other responsibility in the
trial.

Surgical procedure

The operations were carried out under gene-
ral thiopentone/halotane anaesthesia after
premedication with acetylpromazine and
atropine. After routine preparations for
aseptic surgery, a skin incision was made
dorsally over the third metacarpus. The me-
tacarpus was then transected at about the
midpoint with an oscillating saw (AMSCO
Hall Surgical, Santa Barbara, USA). The
transection was stabilized (Fig. 1) with a 6
hole DCP (mini Dynamic Compression Pla-
te, Synthes®, Waldenburg, Switzerland),
and finally the wound was sutured.

Assessments

Swelling was recorded by measuring the wa-
ter displaced by the limb (Fig. 2). The limb
was emerged in a cylinder filled with water,
until a mark on the shaved skin of the limb
reached the top of the cylinder. This exercise
was made pre- and post-operatively and the
difference in volume of water recorded. The
average of three successive measurements
was used to represent the volume of the
dog’s limb. Pain was assessed by the surgeon
who exerted digital pressure on the site of
surgery and marked on a visual analogue

Figure 2. Device for volumetry of the forelimb.
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scale (VAS) that ran from »no pain« (0 mm)
to »severe pain« (100 mm). Limping was
marked on a 100 mm VAS running from »no
limping« to »severe limping«, These assess-
ments were made between 8 and 9 a.m. every
day for a week after each operation, and any
abnormalities in wound healing were also re-
corded. Bone healing was monitored by ra-
diographs taken 0, 2, 4, 6 and 8 weeks after
each operation. The dogs were euthanized
(18% pentobarbitone) 8 weeks after the se-
cond operation, and the two 3rd metacarpi
of the forelimbs excised. The DCP’s and sc-
rews were removed and the metacarpi placed
in 10% buffered formalin for at least 24 h.
The metacarpi were immersed in a 1% w/v
gel of sodium carboxymethylcellulose and
frozen in a bath of n-hexane cooled to -75 C.
Sagittal sections were cut from the metacarpi
at three levels through the site of surgery ina
cryomicrotome (PMV 450 MP, PMV, Swe-
den) at -20 C and stained with hematoxylin
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Figure 3. Sections of the 3rd metacarpus at 3 levels 8 weeks after surgical transection.

eosin (HE) according to standard procedure
(Fig. 3). The sections were subsequently as-
sessed by light microscopy for discrepancies
in the bone healing.

Statistical analysis

Statistical analysis was performed with a
one-sided Wilcoxon signed rank test with
correction for ties. A significance level of
5% was used.

Results

Swelling

The administration of betamethasone resul-
ted in significantly less swelling during the
first 3 days after the operation (Table 1). On
the first post-operative day the swelling was
reduced to 34% of the placebo with betame-
thasone. Furthermore, betamethasone redu-
ced swelling to 42% and to 57% of the place-
bo on the second and third post-operative
day, respectively.
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Table 1. Post-operative swelling in ml displaced water measured by limb volumetry in 8 dogs injected with 3 mg
betamethasone and placebo in a crossover trial.

Day
1 2 3 4 5 6 7

Mean 12 13 20 25 29 24 22

Median 10 16 22 25 36 28 24
Betamethasone 95% conf. int. 2-21 522 13-28 15-36  19-39  12-35 9-31

Range -5-27 -5-27 8-32 6-42 11-42 1-42  -10-34

Increase of

limb volume (%) 8 9 14 18 21 17 15

Mean 35 31 35 30 30 32 28

Median 30 32 31 29 29 32 29
Placebo 95% conf. int. 23-46 2141 2248 1842 21-39 26-39 18-38

Range 19-56 9-55 12-69 10-59 15-55 22-48 10-51

Increase of

limb volume (%) 25 23 25 22 22 23 20
P values 0.02 0.03 0.04 N.S. N.S. N.S. N.S.

N.S. = not significant

Pain

There was no statistically significant diffe-
rence between betamethasone and placebo
treatment with respect to pain during the
post-operative trial period.

Limping

There was no statistically significant diffe-
rence between betamethasone and placebo
treatments with respect to limping during the
post-operative trial period.

Wound and bone healing

No noticeable differences were observed in
the wound and bone healing, either by clini-
cal examination or when the 2 sets of radio-
graphs and histological sections after the 2
operations were compared.

Discussion

A single injection of 3 mg betamethasone re-
duced the post-operative swelling signifi-
cantly during the first three post-operative
days. On the third post-operative day the

mean reduction was 43% compared to place-
bo. Review of the literature shows few con-
trolled clinical trials studying the effect of
short-term glucocorticoid administration on
the post-surgical or post-traumatic course
(Swartz & Dluhy 1978). The reports that glu-
cocorticoid administration reduces the swel-
ling after oral surgery by about 50% on the
third post-operative day (Skjelbred & Lok-
ken 1982 a, Skjelbred & Lokken 1982 b,
Skjelbred & Lokken 1983), agree with the
present finding. In some other experiments
with animals, glucocorticoids have also been
shown to reduce post-traumatic swelling.
Traumatic oedema of the rat ear pinna was
reduced by 29% after medication with hy-
drocortisone (Marek & Blaha 1980), and de-
xamethasone reduced the swelling signifi-
cantly in replanted rat legs (Colen et al.
1979).

While the reduction of swelling was signifi-
cant, neither the reduction of pain nor li-
mping reached a level of significance. The
lack of significant pain relief is in accordan-
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ce with the common view that glucocorti-
coids do not have analgesic effects (Huskis-
son 1984), but contrasts the findings in oral
surgery (Skjelbred & Lokken 1982 a, Skjel-
bred & Lokken 1982 b, Skjelbred & Lokken
1983). It was found difficult to obtain relia-
ble and comparable estimates forpain and
limping, in spite of the dogs being used as
their own controls. These results should ac-
cordingly be interpreted with caution. Any
adverse effects of the glucocorticoid on
wound or bone healing were not detected.
This agrees with the view that a single dose
of a glucocorticoid is essentially safe and not
likely to impair wound healing (Haynes &
Murad 1980, Schiller & DeSilva 1979), while
long term treatment is associated with nume-
rous adverse effects. In rabbits, multiple do-
ses of cortisone have been demonstrated to
delay the healing of experimental fractures
(Blunt et al. 1950, Sissons & Hadfield 1951).
There are several in vivo and in vitro experi-
mental models that have achieved popularity
for their ability to select drugs known to
exert beneficial effects in rheumatoid condi-
tions (Arrigoni-Martelli 1979). The in vivo
models include adjuvant arthritis and rela-
ted models with chronic inflammation. Ho-
wever, acute inflammation after surgery and
injuries is basically a nonspecific and stereo-
typed reaction in contrast to the chronic inf-
lammatory response which represents, in
most cases, an immune reaction to antigenic
substances (Ryan & Majno 1977). Accor-
dingly, anti-inflammatory drug effects are
not necessarily the same in these different
conditions. The same also applies to antiinf-
lammatory drug effects on swelling after in-
traplantar or intrapleural injections of irri-
tants such as carrageenin or kaolin, which
may not be relevant for assessing effects on
swelling after physical injuries (Arrigoni-
Martelli 1979). The present experimental
osteotomy model should be more appropria-
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te for studying drug effects on the acute inf-
lammatory reaction and the healing process
after surgery and trauma.
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Sammendrag

Effekt av et glucokortikoid pd det post-operative
Jforlep etter eksperimentell ortopedisk kirurgi pd
hunder.

Effekten av eni.m. injeksjon av betamethason (Cele-
ston Chronodose®) pa det post-operative forlep ble
undersekt i en placebo kontrollert overkryssnings-
studie med 8 hunder. To »identiske« blatvevs/hard-
vevs operasjoner ble utfert p4 forlabbene pa hvert
dyr med 28 dagers mellomrom slik at en parvis sam-
menligning av det post-operative inflammatoriske
forlop og tilheling kunne utfores. Det ble observert
en statistisk signifikant reduksjon i helvelse, men ik-
ke i smerte eller halting. Ingen bieffekter kunne sees
pa sér eller bentilhelingen etter administrasjon av be-
tamethason. Den presenterte forsgksmodell kan vae-
re til nytte for & evaluere legemidlers anti-inflamma-
toriske virkning pa forlepet etter aksidentelle trau-
mer og ortopedisk kirurgiske inngrep.
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