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SUMMARY
The study evaluated the prevalence and pattern of orthopaedic conditions in young dogs below one
year presented at the Veterinary Teaching Hospital, University of Ibadan Nigeria from January
2015 to April 2019. Out of two hundred and thirty-eight (238) patients presented for surgical
management, fifty-one cases (21%) were orthopaedic in nature, and thirty-two cases (62.7%)
involved young dogs below 1-year-old. Seventy-five percent (75 %) were males while 25 % were
female. Fifty percent of young dogs presenting with fracture had no apparent bone disorders. Some
(15.6%) had Legg-Calve Perthes disease (LCPD) with or without fracture. While 12.5% had
Osteopenia with or without fracture. Other observed bone disorders included: hypertrophic
osteodystrophy with or without fracture (6.3%), osteochondrosis (6.3%), and hyperostosis (3.1%).
Fifty percent of fractures occurred on the tibia and fibula, 31% occurred on the femur, 13% were on
the radius and ulna, and 6% were on the humerus. The bones of most of the patients were low in
radiographic opacity, presenting with thin cortical margins and enlarged medullary cavity, with
resultant low cortical bone index. The mean cortical bone index for the femur was 0.107±0.04, and
tibia was 0.09 ± 0.04. Those of humerus and radio-ulna were not included for low case numbers.
We therefore conclude that bones disorders, with or without fracture, are common in young dogs
presenting lameness in Ibadan, Nigeria, and should be noted during patient routine examination, and
pet-owners counselling on pets’ care for proper bone health.
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patients’ caseload in veterinary clinics and
hospitals in different parts of the world
(Peirmattei et al., 2006; Scott and McLaughlin,

INTRODUCTION
Orthopaedic conditions in pet animals (dogs and
cats) constitute a high percentage of surgery
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2008; Simon, et al., 2010; Ali, 2013; Singh, et
al., 2015), including Nigeria (Adeyanju et al.,
1988; Adeyanju et al., 2004; Akinrinmade, 2014;
Eyarefe and Oyetayo, 2016). Among arrays of
orthopaedic conditions, fracture ranked highest in
dogs than cats (Bennour et al., 2014; Singh et al.,
2015), with femoral fractures presenting the most
in dogs than bitches, and in puppies ( <1 year )
than adult dogs (Simon, et al., 2010; Adeyanju et
al., 2004; Ali, 2013; Eyarefe and Oyetayo, 2016).
Most fracture conditions are associated with
trauma (Libardoni et al., 2016; Akinrinmade,
2014), with automobile accident and falling from
height ranking highest among aetiological factors
(Newton, 1985: Ali, 2013). In recent times, there
has been an upsurge of non-trauma associated
orthopaedic disorders among young dogs
presented at the Veterinary Teaching Hospital at
the University of Ibadan with affected bones
presenting with decreased radiopacity, thin
cortexes and enlarged medullary cavities. Others
had developmental and congenital disorders that
included: hypertrophic osteodystrophy, LeggCalve Perthes disease (Calve, 1910) with
concomitant patient lameness of varying degrees.
Although, literature is replete with classification
of bone disorders, especially fractures in dogs
generally, there is a dearth of information on the
prevalence and pattern of non-traumatic
orthopaedic disorders secondary to nutrition
(Aithal et al., 1999), bone pathology and
hormonal derangement (Alexander, 1985; Capen,
1985) especially in young dogs in Nigeria. This is
important and noteworthy as we witness an
increase in large dogs’ breeds acquisition and
breeding activities associated with security
concerns in Nigeria (Eyarefe and Oyetayo, 2016;
Eyarefe and Adetunji, 2018). This study,
therefore, investigated the prevalence and pattern

of bone disorders in puppies (dogs less than 1
year) with the objective of reporting the burden
of non-traumatic orthopaedic disease pattern
among this age group in Nigeria. The result of the
study could provide fundamental data on the
prevalence of bone pathology among young dogs
that could serve for paediatric patient
management, and pet owners counselling criteria
on bone health.
MATERIALS AND METHODS
Study Population: Case records of surgery
patients managed between 2015 and 2019 were
studied. All cases of young animal (less than 1year - old) presented with lameness due to
fracture and other non-trauma bone pathology
were included.
Demographic capture: Their demographic
information (breed, age, sex, and body weight),
fracture causation, bone pathology and anatomic
location were captured.
Radiographic evaluation: Each patient’s case
records were reconciled with obtained
radiographs and studied.
Radiographic bone morphometry: Appendicular
bones cortices (Femur, Tibia, Radio-ulna or
Humerus) and medullary cavity dimensions were
determined using a medical and statistical
software for image analysis (DigimizerR,
Med.Calc.
software,
Belgium).
Each
measurement was taken at mid-diaphysis of the
bone as previously described (Jennings et al.,
2016; Kumar et al., 2009) in pixel and converted
to millimetres (1 Pixel =0.2645833333 mm)
(Unit Converters. net, 2019). The Cortical
thickness and Cortical index were calculated
using the formula Cortical Thickness (𝐶𝑇) =
297
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were on the radius and ulna and 6% were on the
humerus (Figure 2).

, and Cortical Thickness Index (𝐶𝑇𝐼) =

2
𝐵𝐷−𝑀𝐶𝐷
𝐵𝐷
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respectively,

where

BD is

Bone

Diameter, and MCD is the Medullary Cavity
Dimension (Jennings et al., 2016).
TABLE I: Showing records of young dogs with bone
disease conditions

Data Analysis: The data were organized and the
mean and standard deviation determined using
the Statistical Package for Social Science (SPSS)
for Windows Version 22 and presented with
descriptive statistics.

S/N

Sex distribution of young dog with bone
disorders: Seventy-five percent were dogs while
25 % were bitches. (Figure1).

NUMBER
OF CASES

Percentage
(%)

1

Osteodystrophy with
or without fracture

4

12.5

2

Legg-Calve Perthes
disease (LCPD) with
or without fracture

5

15.6

3

Osteopenia with or
without fracture

4

12.5

4

Osteochondrosis

2

6.3

5

Hyperostosis

1

3.1

6

Fractures alone
(without apparent
disease conditions)

16

50

TOTAL

32

100

RESULT
Number of surgical Patients: Two hundred and
thirty-eight (238) patients were presented for
surgery within the study period (January 2015
and April 2019), out of which fifty-one cases
(21%) were orthopaedic in nature. Thirty-two
cases (62.7%) involved young animals below 1
year.

CATEGORY

on the humerus (Fig 2

Categories of bone disorders: Fifty percent
of young dogs presenting with fracture had
no apparent bone disorders. Some puppies
(15.6%) had Legg-Calve Perthes disease
(LCPD) with or without fracture; while
12.5% of the puppies had osteopenia with or
without fracture. Osteodystrophy with or
without fracture was 6.3%. Other observed
bone disorders include: Osteochondrosis
(6.3%), and hyperostosis (3.1%). (Table 1;
Figure 3 - 7).
Distribution of anatomical location of
fracture among the young dogs studied: Fifty
percent of fractures occurred on the tibia and
fibula bones, 31% occurred on the femur, 13 %

FIGURE 1: Showing sex distribution of young
dogs with varying orthopaedic conditions
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Radiographic
and
bone
morphometric
evaluations: Bones of most of the patients had
low radiopacity and presented with thin cortical
margins, enlarged medullary cavity dimensions,
and low cortical bone index. The Mean cortical
bone index for the femur was 0.107±0.04, and
tibia was 0.09 ± 0.04. The cortical bone indexes
for the humerus and radio-ulna were not included
for low case numbers (humerus (1) and radioulna (2). (Table 2, 3, figure 4 and 6).

FIGURE IV: Showing a case of bilateral
femoral fracture induced by nutritional
osteopenia in a 3-month-old male Boerboel.
Note the thin cortices and the relatively large
medullary cavities of the femur and tibia bones.

FIGURE II: Showing distribution of anatomic
location of fractures among dogs presented with
varying bone disease conditions

FIGURE
III:
A
case
of
hypertrophic
osteodystrophy with degenerative elbow joint in a
7-month-old Boerboel dog. Note the detached ulna,
the curved radio-ulna bones and distal epiphysis of
the bones.
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FIGURE V: Showing a case of bilateral femoral
fracture induced by nutritional osteopenia in a
3-month-old male Boerboel. Note the thin
cortices and the relatively large medullary
cavities of the femur and tibia bones.

Nigerian Veterinary Journal 40(4). 2019

Eyarefe et al.

Showing cortex and medullary cavity
dimensions of femoral bones in the dogs studied
with varying degrees of osteopoenia
TABLE II:

S/N

FIGURE VI: Showing a case of nutritional
osteopenia in a 4-month-old male Rottweiler
breed. Note the secondary fracture at the distal
metaphysis of the femur (Arrow) due to
apparent weakness and fragility of the bone.

Bone
Diameter
(BD)
(mm)

Cortical
Thickness
(CT)
(mm)

1
2

Medullary
Cavity
Dimension
(MCD)
(mm)
5.599
6.236

8.754
10.512

1.577
2.138

Cortical
Thickness
Index
(CTI)
(mm)
0.095
0.108

3

18.682

23.343

2.330

0.053

4
5
6
7
Mean
Std Dev

13.985
8.399
6.624
11.543
10.153
±4.85

18.853
17.538
16.048
22.991
16.863
±5.63

2.434
4.569
4.712
5.724
3.355
±1.60

0.068
0.138
0.155
0.132
0.107
±0.04

𝑪ortical Thickness (CT) =

BD − MCD
2

𝑪ortical Thickness Index (CTI)

DISCUSSION
The result of this study shows a prevalence of
non-traumatic bone disorders among young dogs
presented with lameness at the Veterinary
Teaching Hospital (VTH) at the University of
Ibadan. In recent times, there has been an
increase in acquisition and breeding activities of
dogs, especially the larger breeds due to security
and companionship (Eyarefe and Adetunji,
2018). In most cases dogs’ owners and breeders
do not source for the nutritional requirement for
bone health, neither are they prepared for the
financial demand for the animal’s care. In a
particular case, the patient had multiple fractures
without history of trauma (Personal experience).
The observation

FIGURE VII: Showing a case of nutritional
osteopenia in a 4-month-old male Rottweiler
breed. Note the secondary fracture at the distal
metaphysis of the femur (Arrow) due to
apparent weakness and fragility of the bone.
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Showing cortex and medullary cavity dimensions of Tibia bones in the
dogs studied with varying degrees of osteopenia
TABLE III:

S/N

Medullary Cavity
Dimension (MCD)
(mm)

Bone Diameter
(BD)
(mm)
8.754

Cortical
Thickness
(CT)
(mm)
1.577

Cortical
Thickness Index
(CTI)
(mm)
0.095

1

5.599

2

6.526

10.516

1.995

0.162

3

11.278

24.279

6.501

0.142

4

12.069

17.969

2.949

0.0868

5

13.122

19.215

3.046

0.084

6

14.815

22.332

3.758

0.089

7

15.432

22.899

3.734

0.087

8

15.587

21.565

2.989

0.073

9

20.668

27.059

3.196

0.062

10

22.694

27.528

2.417

0.047

Mean

13.779

20.212

3.216

0.093

Std Dev

±5.407

±6.341

±1.347

±0.035

TABLE IV:
Showing cortex
and medullary
cavity dimensions
of Radio-ulna
bones in dogs
studied with
varying degrees of
osteopoenia.

S/N

Medullary
Cavity
Dimension
(MCD)
(mm)

Bone
(BD)
(mm)

Cortical
Thickness
(CT)
(mm)

Cortical
Thickness
Index (CTI)
(mm)

Diameter

1
2

15.437

0.265

5.119

0.106

24.368

27.249

1.441

0.028

Mean

19.903

13.757

3.280

0.067

Std
Dev

±6.315

±19.081

±2.601

±0.055
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in this study may represent the situation in
veterinary clinics and hospitals across the
country. The VTH, University of Ibadan, is a
leading veterinary health centre in south-west
Nigeria, and attracts referral, including
orthopaedic cases from other veterinary clinics
and hospitals in the region (Eyarefe and Oyetayo,
2016; Eyarefe and Adetunji, 2018; Van Niekerk,
2002)
In this study, the primary cause of 50% of
fracture cases was trauma with a higher
prepondance cases among young dogs (Simon, et
al., 2010; Ali, 2013, Singh, et al., 2015. Young
dogs have higher incidence of fractures due to
their naivety to avoiding danger, and their
relatively poor psychosocial adjustment to their
environment compared with adult dogs (Ali,
2013; Singh, et al., 2015). In Nigeria, road traffic
accident, falling from height and hit with a hard
object are the major causes of fracture among
younger dogs (Adeyanju et al., 1988; Adeyanju
et al., 2004; Akinrinmade, 2014).
Fifty percent of the orthopaedic disorders
observed in this study were associated with nontraumatic
bone
disorders
(osteopenia,
osteodystrophy, Legg-Calve-Parthes disease, and
hyperostosis), with higher prevalence in males
than in females, which could be as a result of less
oestrogen in males than females, making their
bones more brittle as previously reported (Aithal
et al., 1999). These conditions, which have been
previously reported to be primarily nutritional
and secondarily metabolic in nature, were
associated with low dietary protein, calorie,
vitamin D, calcium, dietary calcium-phosphorus
imbalances, and trace minerals deficiencies
(Bennet, 1976; Woodard and Wayne 1993;
Abeles, et al., 1999; Pye., et al., 2013). Balanced
nutrition is extremely important for bone

development and total wellbeing of the dog
(Dammrich, 1991). Malnutrition especially in
puppies has been associated with defective bone
development, especially those of large dog breeds
(Dammrich, 1991; Dodd, et al., 2019). There is
dearth of literature regarding the exact normal
and abnormal values of cortex and medullary
cavity dimensions to establish osteopenia.
Osteopenia was therefore established by
decreased radiopacity, thin bone cortex, and
expanded medullary cavity. These were prevalent
among the young dogs studied. In a similar
report, bones of puppies were characterized by
decrease in cortical density, thin cortices and
widened metaphyses/epiphyses (Aithal, et al.,
1999; Kumar et al., 2009). These bone
radiographic characteristics were also observed in
juvenile Koalas (Phascolarctos cinereus)
diagnosed with metabolic bone diseases (Pye, et
al., 2013). In a report by Dodd et al., 2019,
severe osteopenia and marked dietary deficiency
(calcium, phosphorus, and vitamin D deficiency)
were observed in a 4-month-old English
sheepdog fed with a raw meat home-made diet
and presenting with lameness. In this study,
thinner bone cortices with low cortical index
were more pronounced in dogs’ femur and tibia
bones. These porotic bones with thin and weak
cortices, often reduce the surgeons’ choices of
fixatives for fracture management, due to the
bone’s low potentials at holding fixatives and
concomitant healing complications (Fossum et
al., 2002). Hypertrophic osteodystrophy (canine
scurvy) was observed in some of the young dogs.
This condition occurs in young dogs between 3 –
4 months, with preponderance in male dogs than
bitches (Lenehan, et al., 1985, Abeles et al.,
1999). This condition has also been diagnosed in
cats (Yurdakul and Bakir, 2017). The aetiology
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and pathogenesis of Hypertrophic osteodystrophy
(HOD) is still controversial, however,
hypovitaminosis C has been suggested as a
potential cause, or a contributing factor to the
disease (Bellah, 1993). In most of these cases,
administration of quality commercial puppy diet
aided the correction of observed bone
abnormality and a return of patient limbs’
functions, which has corroborated previous
reports for the need to feed puppies with balanced
quality commercial diet rather than home-made
diet fraught with faulty nutritional compositions
(Dammrich, 1991; Dodd et al., 2019).
Legg-Calve Parthes disease was less-common in
this report (5 cases). This condition results from
metabolic and hormonal imbalances, heredity,
infection and vascular abnormalities (Ljunggren,
et al., 1967, Paatsame, et al., 1968). Most cases
do progress to severe osteoarthrosis with a
possibility of 25% recovery from lameness
following conservative management (rest, limited
exercise, analgesia and good nutrition). Excision
arthroplasty has been recommended with 84% –
100% success rate (Warren and Dingwall, 1972).
In conclusion, bone disorders with or without
fracture, are common in young dogs presenting
lameness in Nigeria, and this should be evaluated
for management, and pet-owners counselling on
pets’ nutritional care for proper bone health.

puppies associated with systemic signs.
Veterinary Records 145: 130-134.
ADEYANJU, J.B., MOHAMMED, G. and
AMBER, E. (1988). Diaphyseal fracture
in small animals. Management and
complications at small animals unit,
Veterinary Teaching Hospital, Ahmadu
Bello
University,
Zaria.
Tropical
Veterinarian. 6(1): 95-103.
ADEYANJU, J.B., YAKUBU, S., GARBA, H.
and ZOAKA, H. (2004). Orthopaedic
problems in small animals in Nigeria:
Management and complications. Vom
Journal of Veterinary Science 1(1): 2848.
AITHAL, H.P., SINGH, G.R. and BISHT, G.S.
(1999). Fractures in dogs: A survey of
402 cases. Indian Journal of Veterinary
Surgery, 20 (1): 15.21.
AKINRINMADE, J.F. (2014). Evaluation of
pattern of pet animal trauma at the
Veterinary Teaching Hospital, Ibadan,
Nigeria. Nigerian Veterinary Journal.
35(3): 1007-1014.
ALEXANDER, J.W. (1985). Orthopaedic
diseases. In: D.H SLATTER (ed),
Textbook of Small Animal Surgery. W.B.
Saunders, Philadelphia: 2312–2330.
ALI, L.M.B (2013). Incidence, occurrence,
classification and outcome of small
animal fractures: A retrospective study
(2005-2010). International Journal of
Scholarly and Scientific Research 7(3):
191-196.
BELLAH,
J.R.
(1993).
Hypertrophic
osteodystrophy. In: M.J BOJAB (ed),
Disease Mechanism in Small Animal
Surgery. (2nd Edn.). Lea and Febiger
Philadelphia, London: 858-864

Acknowledgement: The authors appreciate Drs
Oni ZO and Aremu, AA for their assistance
during the manuscript preparation.
REFERENCES
ABELES, V., HARRUS, J.M., ANGELES, G.,
SHALEV, L., AZENBERG, Y. and
PERES, I.A. (1999). Hypertrophic
Osteodystrophy in six Weimaraner
303

Nigerian Veterinary Journal 40(4). 2019

Eyarefe et al.

BENNET, D. (1976). Nutrition and bone disease
in the dog and cat. Veterinary Records,
98:313,
BENNOUR, E.M., ABUSHHIWA, M.A., BEN
ALI, L., SAWESE, O.K., MARZOK,
M.A., ABUARGOB, O.M., TMUMEN,
S.K., ABDELHADI, J.A., ABUSHIMA,
M.M., BENOTHMAN, E.M and ELKHODERY, S.A. (2014). A retrospective
study on appendicular fractures in dogs
and cats in tripoli-libya. Journal
Veterinary Advances 4(3), 425-431
CALVE, J. (1910). Sur une forme particuliere de
pseudocoxolgie
greffee
surdes
deformations
caracteristiques
de
l’extremite superieure du femur. Rev.
Chir, 42 :54.
CAPEN, C.C. (1985) Calcium-regulatory
hormones and metabolic bone disease. In:
C.D. Newton and D. M. NUNAMAKER
(eds), Text Book of Small Animal
Orthopaedics,
J.B.
Lippincott,
Philadelphia: 673–722.
DAMMRICH, K. (1991). Relationship between
nutrition and bone growth in large and
giant dogs. The Journal of Nutrition,
121:5114 -5121.
DODD, S., BARRY, M., GRANT, C and
VERBRUGGHE, A. (2019). Abnormal
bone mineralization in a puppy fed an
imbalanced
meat
homemade
diet
diagnosed and monitored using energy Xray absorptiometry. Journal of Animal
physiology and Nutrition, 00: 1-8
EYAREFE, O.D. and DEI, D. (2014).
Retrospective study of prevalence and
pattern of surgical conditions. Global
Veterinaria. 13 (3): 408-413.

EYAREFE, O.D. and OYETAYO, S.N. (2016).
Prevalence and pattern of small animal
orthopaedic conditions at the Veterinary
Teaching Hospital, University of Ibadan.
Sokoto Journal of Veterinary Sciences, 14
(2): 8-15.
EYAREFE, O.D. and ADETUNJI, A.G. (2018).
Dog breeds acquisition and owners’
awareness
of
associated
surgical
conditions in Nigeria. Journal of
Veterinary Medicine and Animal Health,
10 (7):173-179.
FOSSUM, T.W., CHERYL, S.H., HULSE, D.A.,
JOHNSON,
A.L.,
SEIM,
H.B.,
WILLARD, M.D. and CARROLL, G.L.
(2002). Diseases of the Joint. In: T.W
FOSSUM. (ed), Textbook of Small
Animal Surgery. (2nd Edn.). St Louis
Missouri Elsevier Science, Morsby Inc:
1023-1157.
KUMAR, K., MOGHA, I.V., AITHAL, H.P.,
AMARPAL, O., KINJAVDEVDEKAR,
P., SINGH, G.R., PAWDE, A.M., SETIA,
H.C. (2009). Determinants of bone mass,
density and growth in growing dogs with
normal and osteopenic bones. Veterinary
Research Communications, 33(1): 57-66
JENNINGS,
J.M.,
THIELE,
R.A.,
KRYNESKLY, E., WELLMAN, S.S.,
ATTARIAN, D.E. and BOLOGNESI,
M.P. (2016). Independent Analysis of the
Dorr Classification of Proximal Femoral
Morphology: A Reliability Study. The
Duke Orthopaedic Journal, 6 (1):12-16.
LENEHAN, T.M. and FETTER, A.W. (1985).
Hypertrophic Osteodystrophy. In: C.D
NEWTON and D.M NUNAMAKER
(eds), Textbook of Small Animal

304

Nigerian Veterinary Journal 40(4). 2019

Eyarefe et al.

Orthopaedics.
J.B.
Lippincott.
Philadelphia: 597-601.
LIBARDONI, R.D.N., SERAFINI, G.M.C.,
OLIVEIRA, C.D., SCHIMITES, P.I.,
CHAVES, R.O., FERANTI, J.P.S.,
COSTA, C.A.S., AMARAL, A.S.D.,
RAISER, A.G. and SOARES, A.V.
(2016). Appendicular fractures of
traumatic aetiology in dogs: 955 cases
2004-2013. Cienc. Rural. 46, 542-546
LJUNGGREN, G.L. (1967). Legg-Perthes
disease in the dog. Acta Orthopaedica.
Scandinavica. 38 Suppl 95; 1-79.
NEWTON, C.D. (1985). Etiology, classification
and diagnosis of fractures. In: C.D
NEWTON and D.M NUNAMAKER
(eds). Textbook of Small Animal
Orthopaedics,
J.B.
Lippincott,
Philadelphia: 185–193.
PAATSAME, S., RISSANEM, P. and
ROKKANEN, P. (1968). Changes in the
hip joint induced with certain hormones.
An experimental study on young dogs.
Journal of Small Animal. Practice. 9:
433.
PERTHES, G. (1910). Uber Arthritis deformans
juvenilis. Dtsch. Z. Chir. 107:111,
PIERMATTEI, D.L., FLO, G.L. and DE CAMP,
C.E. (2006). Handbook of Small Animal
Orthopaedics and Fracture Repair. (4th
Edn.). Saunders –Elsevier, St. Louis: 4156.
PYE, G.W., GAIT, S.C., MULOT, B., DE
ASUA, M.D.R., MATINEZ-NEVADO,
E., BONAR, C.J., STEPHEN, J.B and
BINES, E.A. (2013). Metabolic bone
disease in juvenile Koalas (Phascolarctos
Cinereus). Journal of Zoo and Wildlife
Medicine 44 (2): 273-279.

SCOTT, H. and McLAUGHLIN, R. (2008).
Feline Orthopaedics. The Canadian
Veterinary Journal. 49(3): 267-268
SINGH, R., CHANDRAPURIA, V.P., APRA, S.,
BHARGAVA, M.K., MADHU, S. and
SHUKLA,
P.C.
(2015):
Fracture
Occurrence Pattern in Animals. Journal of
Animal Research, 5 (3): 611-616.
SIMON, S.M., GANESH, R.S., AYYAPPAN,
G.D.,
RAO,
R.,
KUMAR,
S.,
KUNDAVE, V.R. and DAS, C. (2010).
Incidences of pelvic limb fractures in
dogs: A survey of 478 cases Veterinary
World, 3 (3):120-121
UnitConverters.net
(2019).
https://unitconverters.net Accessed on
26/04/2019
VAN NIEKERK., L.J., VERSTRAETE, F. and
ODENDAAL, J. (2002). A comparison of
the surgical caseloads of selected
companion
animal
hospitals
and
veterinary academic hospital in South
Africa. Journal of South Africa Veterinary
Association; 73 (3):115-118.
WARREN, D.V. and DINGWALL, J.S. (1972).
Legg-Perthes disease in the dog: a review.
Canadian Veterinary Journal, 13:135,
WOODARD, J.C. and WAYNE, H.R. (1993).
Hyperostosis and Osteopenia In: M.J
BOJRAB (ed), Disease mechanism in
small animal surgery. (2nd Edn.).
Philadelphia, London: 880-891.
YURDAKUL, A. and BAKIR, B. (2017).
Radiological and Biochemical Diagnosis
of Skeletal Developmental disorders due
to growth in Van Cats. Van Veterinary
Journal, 28 (3): 131-136.

305

