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Abstract

Dvofiák M., A. Neãas, J.  Zatloukal: Complications of Long Bone Fracture Healing in Dogs:
Functional and Radiological Criteria for Their Assessment. Acta Vet. Brno 2000, 69: 107–114.

The goal of our study was not only to detect the incidence of both minor and major complications
in the long bone fracture treatment in dogs, but also establish a rate of radiographically apparent
complications which can be functionally tolerable for the patients.The clinical records of 200 dogs
with fractures of long bones of the limbs treated at the Clinic of Surgery and Orthopedics at
University of Veterinary and Pharmaceutical Sciences in Brno from the beginning of January 1998
through the end of June 1999 were reviewed. Fracture management was performed in 156 dogs with
164 fractures. These fractures were treated by open (86.59% cases) or closed (13.41%) reductions
and internal fixation (70.73%), external skeletal fixation (25.61%), and external coaptation (3.66%).
Two groups of clinical patients were created. Group I consisted of 64 dogs with outcome information
obtained from a questionnaire. The results of treatment in this group were excellent in 70.31% cases,
very good in 21.88%, and fair in 7.81%. In group II, 92 dogs having 100 long bone fractures with
complete follow-up information obtained from clinical and radiological examinations at our clinic
were included. The results of therapy in group II were excellent totally in 81.00% cases, very good
in 12.00%, fair in 1.00%, and poor in 6.00%. Complications of fracture healing in this group II were
assessed. The complications were found mainly in cases with an interval between injury and fracture
fixation longer than 4 days (χ2-test; p < 0.01). Clinically sound dogs (with excellent result of therapy)
were able to functionally tolerate radiographic abnormalities in consequence of fracture treatment
in 44.45% cases (36 of 81 fractures with excellent outcome of therapy). 

Fracture, bone healing, nonunion, delayed union, incidence, dog

Fractures of the long bones of extremities are common in dogs (Johnson et al. 1994).
The primary goal of any fracture treatment is to restore the function of the injured limb as
soon as possible and completely (Brinker  et al. 1984). A variety of fracture treatment
options exists, including internal fixation with open reduction (Brinker  et al. 1984; Hulse
1997; Neãas 1996), external skeletal fixation with open or closed reduction (Johnson et
al. 1998a; Johnson et al. 1998b; Aron and Toombs 1984), miniinvasive percutaneous
insertion of Kirschner wires (Gál  and Neãas 1999), and external coaptation (De Camp
1993). Selection of the method of fixation depends on fracture configuration, the size and
age of the animal, biological considerations, the number of limbs involved, concurrent
musculoskeletal injuries, and financial resources of the client. The last but not least factor
determining the method of repair is familiarity of the surgeon with the equipment and
techniques.

Complications may occur with each type of fracture fixation. Some complications are
“acceptable” not only for the surgeon, but also the animal. Minor complications such as
slight malalignment (which does not require repositioning) and hypertrophic callus are not
so serious clinical problems. On the other hand, major complications, including delayed
union and nonunion, severe malalignment (requiring repositioning), osteomyelitis and
implant failure are in numerous cases considered as fatal sequelae.
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Studies on fracture management in small animals use different scales evaluating the
results of treatment. Some authors evaluate the outcome of surgery using a more complex
classification with radiographic characteristics (Meyer-Lindenberg et al. 1991), others
use only or mainly functional criteria (Guerin et al. 1998, St igen 1999).

The goal of our study was to detect the incidence of both minor and major complications
in the long bone fracture treatment in dogs, evaluate possible discrepancies between the
functional and radiographical outcomes in this treatment, and to establish a rate of
radiographically evident minor and major complications of bone healing which the clinical
patients can functionally tolerate.   

Materials and Methods

The clinical records of 200 dogs with fractures of long bones of the limbs (humerus, radius/ulna, femur, tibia)
treated at the Clinic of Surgery and Orthopedics at University of Veterinary and Pharmaceutical Sciences in Brno
from the beginning of January 1998 through the end of June 1999 were reviewed and evaluated. Forty-four of these
patients died during the perioperative period, were euthanatized, or  were not managed, because of financial
insolvency of the owner and were lost to our follow-up. Fracture management underwent 156 dogs. The age, breed,
sex, total number of long bone fractures, their incidence in the affected bones of extremities, type of fracture (closed
versus open), type and localization of fracture line, type of reduction, method of fracture fixation, and the time from
injury to fracture fixation were recorded and analysed in these 156 clinical patients. Each dog received a standard
diagnostic evaluation, including orthopedic and radiographic examinations. The injured bones were radiographed
using mediolateral and craniocaudal, or caudocranial views, respectively. 

Dogs were treated according to the principles of AO/ASIF using open or closed reductions and different types of
internal and/or external skeletal fixations, or external coaptation. The method of fracture repair was selected depending
on the fracture-patient assessment score (Hulse and Johnson 1999), and financial resources of the owner. The
fracture management was performed by two experienced orthopedic surgeons. Animals were hospitalised from 2 to
16 days in our clinic receiving standard postoperative care. The dogs were returned to our clinic at four to eight weeks
after treatment for follow-up orthopedic and radiographic examination. Next follow-up examinations were carried out
at four to six weeks intervals, if needed. Searching for necessary data (functional and radiographical aspects of the
fracture treatment were included), we used clinical records on hospitalised patients, and outpatients, respectively.
Long bone fractures were classified using a system described by Unger et al. (1990). In cases of physeal injury,
classification according to Salter-Harris (1963) was used. Long-term follow up was obtained by examination of
the dog at our hospital when feasible, or by a questionnaire when not. Owners were asked to describe the extent of
functional recovery that was evident in the dog and the time at which this was noted following fracture repair. Residual
intermittent lameness, persistent lameness, and non-weightbearing lameness were also recorded. Patients were
observed for at least 9 months after surgery (9 – 27 months follow-up). Based on the completeness of the follow-up
information two groups of clinical patients were created. Group I consisted of 64 dogs with outcome information
obtained from the questionnaire. Results of treatment in this group were classified according to only functional criteria
as excellent (no lameness), very good (temporary, intermittent weightbearing lameness), fair (permanent
weightbearing lameness) and poor (non-weightbearing lameness). In group II, 92 dogs with complete follow-up
information obtained from clinical and radiological examinations at our clinic were included. Modified evaluation of
treatment results presented by Meyer-Lindenberg et al. (1991) was used in group II  and results of the therapy
were classified as excellent both functionally and radiographically (no lameness; healed fracture radiologically in full
alignment with the bone axis; no signs of arthrosis in the surrounding joints), excellent functionally (no lameness,
however, radiologically apparent complications in fracture healing and/or signs of arthrosis in the surrounding joints),
very good (temporary, intermittent weightbearing lameness; radiologically apparent complications in fracture healing
and/or signs of arthrosis in the surrounding joints), fair (permanent weightbearing lameness; radiologically detected
complications in fracture healing and/or signs of arthrosis in the surrounding joints) and poor (non-weightbearing
lameness; radiologically detected complications in fracture healing and/or signs of arthrosis in the surrounding joints).
Complications of fracture fixation in this group of clinical patients were assessed. Minor complications were defined
as slight malalignment (which does not require repositioning), hypertrophic callus, mild arthrosis in the surrounding
joints and delayed union of the fracture. A delayed union was defined as a fracture which has failed to heal within an
anticipated period (Robins 1998). Major complications included severe malalignment (requiring repositioning),
severe arthrosis in the surrounding joints, nonunions, osteomyelitis and implant failure. A nonunion fracture was
defined as a fracture which has failed to heal (Robins 1998). We determined the number of radiographic
abnormalities in cases of fractures with excellent outcome of surgery that were functionally torelated by the dogs. 

Mean and standard deviation were calculated for age of the animals. The breed predisposition and outcome
of fracture management depending on the method of fixation, affected bone, type of fracture (closed versus
open), fracture line, type of reduction (open versus closed), accuracy of fragment reposition, and the time from
injury to fracture fixation were tested using χ2-test. Statistical analyses were done using Stat plus 1.10
(Matou‰ková et al. 1992).
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Results

The incidence of long bone fractures of the limb (200 clinical cases) in a population of
5,222 dogs seen at our hospital from the beginning of January 1998 till the end of June 1999
was assessed (3.83% of total surgical patient number). Forty-nine breeds of dogs, including
mongrels, were represented in the 156 clinical patients with long bone fractures of
extremities. Mongrels (21.79%) were the most commonly affected in our study, followed
by German Shepherd (5.13%), Yorkshire Terrier (3.21%), Dalmatian (3.85%),
Staffordshire Terrier (3.21%), Fox Terrier (1.92%), Miniature Pinscher (1.92%), Piccolo
Levriero Italiano (1.28%), Papillon (1.28%). Predisposition to fractures of long bones of the
limbs was confirmed in all these breeds using χ2-test (p < 0.05). The age of the dogs varied
from two months to 14 years with an average of 2.03 ± 2.52 years. Ninety-five dogs
(60.90 %) were males and sixty-one (39.10 %) were females.

The total number of long bone fractures found in our 156 patients was 164. The most
commonly broken bones were radius and ulna (28.66% of long bone fractures), followed by
tibia and fibula (28.05%), femur (25.00%) and humerus (18.29%). One hundred and fifty
long bone fractures were closed (91.46% cases) and fourteen fractures were open (8.54%
cases). These 164 long bone fractures were characterized by following localization and type
of fracture line: diaphyseal complex (26.83%), diaphyseal transverse (25.61%),
metaphyseal and/or physeal and/or epiphyseal extraarticular (17.07%), metaphyseal and/or
physeal and/or epiphyseal intraarticular (15.85%), and diaphyseal oblique or spiral
(14.64%). Type of reduction was open in 142 cases (86.59% long bone fractures) and closed
in 22 cases (13.41%). These fractures were treated using internal fixation (70.73% long bone
fractures), external skeletal fixation (25.61%), and external coaptation (3.66%). The time
from injury to fracture fixation ranged from day 0 (day of injury) to day 90 (mean + SD
5.0412.53 days; median 2 days).

The results of treatment in 64 dogs of group I were excellent in 70.31% of these dogs (45
cases), very good in 21.88% (14 cases), and fair in 7.81% (5 cases). The results of treatment
in 92 dogs with 100 long bone fractures of group II were excellent in 81.00% of these
fractures (81 fractures), including excellent functionally and radiographically in 45.00% (45
fractures), excellent functionally in 36.00% (36 fractures). Very good results of treatment in
group II were achieved in 12.00% of these fractures (12 long bone fractures), fair in 1.00%
(1 fracture), and poor in 6.00% (6 fractures). 

Table 1 shows radiographically apparent complications and/or combinations of the
complications in long bone fracture cases with functionally excellent outcome in group II.
All complications and/or combinations of the complications in long bone fracture cases with
very good, fair, and poor outcomes are presented in Table 2. 

No significant differences were found between outcome of fracture treatment and
variables such as sex, age of the animal, affected bone, and the fracture line. Dependence
between the outcome of fracture management and type of reduction (open versus closed) in
the group II was confirmed (χ2-test; p < 0.01). Evaluating open reposition compared to
closed reposition significant difference between fracture cases with functionally and
radiographically excellent outcome of therapy (no lameness; healed fracture radiologically
in full alignment with the bone axis; no signs of arthrosis in the surrounding joints) and cases
with functionally excellent outcome (no lameness, however radiologically complications in
fracture healing and/or signs of arthrosis in the surrounding joints) was found by (χ2-test
p < 0.01). At the 5% level of significance, dependence between results of therapy and the
time from injury to fracture fixation was confirmed. Concerning dependence on the time
from injury to fracture management, significant difference between fracture cases with
functionally and radiographically excellent outcome and functionally excellent outcome
was found (χ2-test; p < 0.01). Significant difference (χ2-test; p < 0.05) in results of fracture
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Table 1
Radiographically apparent complications and/or combinations of these complications of long bone fractures in

36 cases with functionally excellent outcome of therapy

Mongrel 2,5 y 12C3 EF x

Toy Poodle 4 m IV. (DH) EF x

Toy Poodle 4 m IV. (DH) EF x

Labrador Retriever 1 y 13 B1 EF x

Cocker Spaniel 5 m II. (DH) EF x x x

Dachshund 2 y 21 A3 EF x

Mongrel 6 m 22 A2 EF x

Yorkshire Terrier 6 m 22 A2 EF x x

Bernese Mountain Dog 8 m 22 C1 EF x

Miniature Pinscher 6 m 22 A2 EF x

Cocker Spaniel 4 y 22 B2 EF x

Miniature Poodle 3 y 22 A2 EF x

Miniature Schnauzer 6 y 22 A2 EF x

Mongrel 7 m 22 A2 EF x

Cocker Spaniel 6 m 22 A1 EF x

Mongrel 2,5 y 22A2 EF x x

Mongrel 6 y II. (DF) EF x

Czech Hunting Dog 1 y 32 A2 EF x

Dalmatian 7 y 32 A3 EF x

Welsh Terrier 1,5 y 32 C3 EF x

Mongrel 3 y 32 B2 EF x

Staffordshire Terrier 8 m 32 C3 EF x

Boxer 4 m 32 B1 EF x

German Pointer 6 m 32 A3 EF x x

Dachshund 7 m II. (DF) EF x x

Giant Schnauzer 3 m II. (DF) EF x

Dachshund 1 y 42 A2 EF x

Dachshund 14 y 42 A2 EF x

Mongrel 9 m 42 C3 EF x

Mongrel 5 y 42 A3 EF x

Mongrel 6 m 42 A3 EF x

Mongrel 2 y 42 B3 EF x

Standard Poodle 9 y 42 A2 EF x x x

Mongrel 6 m 42 A3 EF x

Hovawart 4 y 42 C3 EF x x

Bullterrier 2 m 42B1 EF x

Explanations: * Classification of long bone fractures according to Unger et al. (1990)
** Classification of physeal fractures according to Sal ter-Harr is (1963)
*** EF- excellent functionally
° DH- distal humeral physis

DF- distal femoral physis
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management depending on type of fracture (closed versus open) was found between
fractures with functionally and radiographically excellent outcome and functionally
excellent outcome. We confirmed significant difference (χ2-test; p < 0.01) evaluating
dependence of outcome of treatment on accuracy of fragment reposition between fracture
cases with functionally and radiographically excellent outcome and cases with functionally
excellent outcome.

Discussion

In nine of 49 breeds of dogs, including mongrels, represented in our clinical sample of
patients predisposition to long bone fractures of the limbs was confirmed (χ2-test; p < 0.05).
The age of the dogs varied from 2 months to 14 years (mean 2.03 ± 2.52 years). Both sex,
and age of dogs in our heterogeneous clinical sample concerning the age of animals
(immature dogs (≤1 year of age); mature (>1 year of age)) did not significantly influence
parameters analysed in our study (the method of fixation, affected bone, type of fracture

Table 2
Radiographically apparent complications and/or combinations of these complications of long bone fractures

in 19 cases with very good, fair and poor outcomes of therapy

German Shepherd 3 y 13 B2 V x

Mastiff 1 y 13 B1 V x

Miniature Pinscher 6 m 22 A2 V x x

Irish Terrier 7 y 22 A1 V x x x

Bernese Mountain Dog 8 m 22 C3 V x x

Mongrel 5,5 y 22 B1 V x x

Yorkshire Terrier 9 m 23 A2 V x x

Doberman Pinscher 4 y 42 A3 V x x

Dachshund 3 m 42 C3 V x

Boxer 3 m 42 A3 V x x

Yorkshire Terrier 5 m 23 A3 V x

Dachshund 9 y 12 C3 F x x

Staffordshire Terrier 4 m IV. (DH) P x x

Mongrel 4 y 13 C3 P x x x

Yorkshire Terrier 2 y 32 C3 P x

Mongrel 8 y 13 C2 P x x

Dalmatian 4 m I. (PF) P x x

Dalmatian 4 m 32 C3 P x

Explanations: * Classification of long bone fractures according to Unger et al. (1990)
** Classification of physeal fractures according to Salter-Harris (1963)
*** V- very good

F- fair
P- poor

° DH- distal humeral physis
PF- proximal femoral physis

B
re

ed
( 

n
=

1
9
 )

A
g
e 

(m
o
n
th

s 
o
r 

y
ea

rs
)

U
N

G
E

R
 *

S
A

L
T

E
R

 -
 H

A
R

R
IS

 *
*

cl
as

si
fi

ca
ti

o
n
/ 

b
o
n
e 

°

O
u
tc

o
m

e 
o
f 

th
er

ap
y
 *

*
*

D
el

ay
ed

 u
n
io

n

S
li

g
h
t 

m
al

al
ig

n
m

en
t

M
il

d
 a

rt
h
ro

si
s

H
y
p
er

tr
o
p
h
ic

 c
al

lu
s

Im
p
la

n
t 

fa
il

u
re

N
o
n
u
n
io

n

O
st

eo
m

y
el

it
is

S
ev

er
e 

ar
th

ro
si

s



112

(closed versus open), fracture line, type of reduction (open versus closed), accuracy of
fragment reposition, and the time from injury to fracture fixation) in dependence on outcome
of fracture management. 

In all, 8 dogs from 156 patients had two limbs broken simultaneously. Distribution of 164
fractures of long bones of the extremities among radius and ulna (28.66% long bone
fractures), tibia and fibula (28.05%), femur (25.00%) and humerus (18.29%) was nearly
equal. Closed fractures predominated (91.46% cases) in our study. Open fractures (8.97%
cases) were diagnosed entirely in bones below elbow or stifle joints. Because of lucidity of
information and ability to analyse the data generated, we used classification as proposed by
Unger  et al. (1990). It was easy to apply to majority of fracture types and localization. In
our opinion, this classification can improve comparability of different treatment techniques
if it becomes widely used and data is recorded in a central data bank. However, we can
sustain the idea (Meyer-Lindenberg et al. 1991) that other findings influencing
prognosis such as soft tissue damage or differentiation between closed and open fractures
are not included in the system of fracture classification. Some inconsistencies in classifying
long bone fractures were found similar to the experience of other authors (Mil ler  et al.
1998). For simplicity, localization and type of fracture line in our clinical patients can be
summarized as follows: diaphyseal complex (26.83%), diaphyseal transverse (25.61%),
metaphyseal and/or physeal and/or epiphyseal extraarticular (17.07%), metaphyseal and/or
physeal and/or epiphyseal intraarticular (15.85%), and diaphyseal oblique or spiral
(14.64%).

When selecting the method of fracture treatment for given long bone fracture we
considered both fracture patient assessment score (Hulse and Johnson 1999) and
financial resources of the client. We attempted to avoid any possible complication (Gál
1999; Gál  et al. 1999). The most frequent management of these fractures was internal
fixation (70.73% fractures), followed by external skeletal fixation (25.61%), and external
coaptation (3.66%). This fact influenced the ratio of open (86.59% long bone fractures) and
closed reductions in our study. Dependence between the outcome of fracture management
and the type of reduction (open versus closed) in group II was confirmed (χ2-test; p < 0.01).
Evaluation of open reposition as compared to closed reposition revealed significant
difference between fracture cases with functionally and radiographically excellent outcome
of therapy and cases with functionally excellent outcome (χ2-test, p < 0.01).

Supposed that dogs are able to functionally tolerate some pathological changes we decided
to quantify possible clinically non apparent complications of fracture healing. We tightened
the criteria commonly used to classify the results of fracture management (Guerin et al.
1998; Stigen 1999; Whitney and Schrader 1987) in an attempt to fullfil our goal and
to reveal possible “obscure” radiographically apparent complications of fracture healing in
dogs without lameness after long bone fracture treatment. Therefore we had to divide 156
treated dogs into two groups according to availability of complete follow-up information. The
outcome of treatment in group I (64 dogs in which results of treatment were assessed by
sending questionnaires to the owner) was excellent in 70.31% cases (no lameness), very good
in 21.88% (temporary, intermittent weightbearing lameness), and fair in 7.81% (permanent
weightbearing lameness). There was not a single poor outcome in this group of patients (non-
weightbearing lameness). The results of treatment in group II (92 dogs with 100 long bone
fractures) were excellent in 81.00% fracture cases, including outcome excellent functionally
and radiographically in 45.00% (no lameness; no radiographically apparent complication of
fracture healing), excellent functionally in 36.00% (no lameness; defined radiographically
apparent complications of fracture healing). Comparing the results of therapy in dogs with
excellent outcomes (81 cases of fractures), it is possible to conclude that 44.45% (36 cases)
of these long bone fractures were accompanied by different radiographically apparent
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complications (Table 1), which were functionally tolerated by the dogs. These patients were
clinically sound. Videlicet, an excellent outcome of long bone fracture management from the
point of view of the owner does not necessarily concur with that of the clinician.
Radiologically detected complications such as delayed union, slight axial malalignment of
bone fragments, mild arthrosis in adjacent joint, hyperthrophic callus, implant failure, and
osteomyelitis can be tolerable changes in fracture healing, which do not elicit lameness in
dogs. In our clinical patients, combinations of the complications were frequently seen (Table
1). Such typical samples were: (1) slight malalignment combined with mild arthrosis of
adjacent joint(s), or with hyperthrophic callus, and (2) delayed union combined with
hyperthrophic callus, and with osteomyelitis, respectively. Our findings can serve as an
incitement to continue further studying and evaluating of the incidence not only clinically,
but also of radiologically apparent complications of fracture healing. Such type of studies
could yield information about the potentiality to tolerate different radiographically apparent
complications of healing in a given fracture. Among 19 cases of long bone fractures, in which
animals showed lameness of different intensity, very good results of treatment were achieved
in 12 cases, fair in 1 fracture case, and poor in 6 cases. These cases (Table 2) represent a typical
sample of complications of long bone fracture healing, which are clinically apparent and
usually cause lameness in dogs. It is obvious also from Table 2 that some types of
complications of fracture healing do not occur apart from other complications. For example,
delayed union in combination with hyperthrophic callus, or with osteomyelitis, as well as
nonunion in combination with implant failure were observed.  

The time from injury to fracture fixation ranged from day 0 (day of injury) to day 90
(median 2 days). Dependence between the results of therapy and the time from injury to
fracture fixation was confirmed at the 5% level of significance. Complications of fracture
healing were found mainly in the cases with an interval between injury and fracture fixation
longer than 4 days (χ2-test; p < 0.01). Concerning dependence on the time from injury to
fracture management, significant difference between fracture cases with functionally and
radiographically excellent outcome and functionally excellent outcome was found (χ2-test;
p < 0.01). However, these complications accompanying the delay in fracture treatment
were clinically tolerated in 36 cases of long bone fractures. We also found a significant
difference (χ2-test; p < 0.01) evaluating dependence of outcome of treatment on accuracy
of fragment reposition between fracture cases with functionally and radiographically
excellent outcome and cases with functionally excellent outcome. Anatomic or more
precise fracture reduction was manifested in better clinical results and lower number of
radiographically evident complications. 

Komplikace hojení zlomenin dlouh˘ch kostí konãetin u psÛ:
funkãní a rentgenologická kritéria jejich hodnocení 

Cílem studie bylo nejen zjistit incidenci jak drobn˘ch, tak závaÏn˘ch komplikací v
hojení fraktur dlouh˘ch kostí konãetin u psÛ, ale také urãit procento rentgenologicky
patrn˘ch komplikací, jeÏ jsou pacienti schopni funkãnû tolerovat. Byly sledovány klinické
aspekty hojení zlomenin dlouh˘ch kostí konãetin u 200 psÛ léãen˘ch na Klinice chirurgie a
ortopedie Veterinární a farmaceutické university v Brnû od zaãátku ledna 1998 do konce
ãervna 1999. Léãbû zlomenin se podrobilo 156 psÛ se 164 frakturami. Tyto zlomeniny byly
léãeny otevfienou (86,59 % pfiípadÛ fraktur) nebo uzavfienou (13,41 %) repozicí a vnitfiní
fixací (70,73 % pfiípadÛ), zevní skeletní fixací (25,61 %) ãi dlahováním konãetiny (3,66 %).
Byly vytvofieny dvû skupiny klinick˘ch pacientÛ. Do skupiny I bylo zafiazeno 64 psÛ, u nichÏ
jsme údaje o v˘sledku operace získali pouze z dotazníku zaslaného majiteli. V˘sledky
léãby fraktur v této skupinû pacientÛ byly v˘borné v 70,31 % pfiípadÛ, velmi dobré v 21,88
% a uspokojivé v 7,81 % pfiípadÛ. Ve skupinû II bylo 92 psÛ se 100 zlomeninami dlouh˘ch



kostí konãetin, o jejichÏ v˘sledku léãby byly k dispozici v‰echny potfiebné informace
vycházející jak z klinick˘ch, tak rentgenologick˘ch pooperaãních vy‰etfiení na na‰í klinice.
V˘sledky léãby zlomenin u pacientÛ ve skupinû II byly v˘borné v celkem 81,00 % pfiípadÛ,
velmi dobré ve 12,00 %, uspokojivé v 1,00 % a ‰patné u 6,00 % o‰etfien˘ch fraktur. Ve
skupinû II byly rovnûÏ hodnoceny komplikace spojené s fixací uveden˘ch fraktur.
Komplikace doprovázely pfiedev‰ím ty pfiípady zlomenin, u nichÏ byla doba od vzniku
fraktury do její fixace del‰í, neÏ 4 dny (χ2-test; p < 0.01). Psi, ktefií po operaci nekulhali (s
v˘born˘m v˘sledkem léãby) byli schopni co do funkce operované konãetiny tolerovat
rentgenologické abnormality související s léãbou dané zlomeniny ve 44,45 % pfiípadÛ (36
z 81 fraktur s v˘born˘m v˘sledkem terapie).
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