
Hip dysplasia is a condition characterized by 
impaired development of the hip joint, which 
affects the puppies of large and giant breed dogs 
(Alexander, 1992; Lust, 1993; Plante et al., 1997; 
Piermatei and Flo, 1997). The dogs are born with 
normal hip joints. During growth, however, there 
may be incoordination between the skeleton and 
the supporting muscular system (Alexander, 1992). 
Abnormal forces created by joint incongruency 
cause degenerative joint disease (Lust, 1997; Plante 
et al., 1997). 

While genetic factors play the most significant role 
in the formation of hip dysplasia, other causes of 
hip dysplasia include; body type and development, 
feeding, uncoordinated development of muscle and 
bone, hormones and trauma/exercise (Smith et al., 
1990; Alexander, 1992; Wallace and Olmstead, 
1995; Cardinet et al., 1997; Piermatei and Flo, 1997; 
Plante et al., 1997). While hip dysplasia is generally 
observed in dogs aged between 4–12 months and 
predisposed to the disease, radiological appearance 
of degenerative changes may be as late as 24 months 
(Corley, 1992; Lust, 1997). The first symptom of 
dysplasia is laxity in the hip joint. While it is 
possible for the presence of laxity to be detected 

radiographically at 2–4 months of age (Smith et al., 
1990, 1998), the most reliable period is at 8 months 
(Lust, 1997). In the later stages of the disease, clinical 
symptoms such as a swinging gait and easy tiring 
are seen (Piermatei and Flo, 1997; Denny and 
Bu�erworth, 2000). 

Clinical and radiological examination is used 
in the diagnosis of hip dysplasia. In symmetrical 
ventro-dorsal (VD) radiographs, joints with 
a Norberg angle of over 105° and those with 
more than 50% of the femoral head inside the 
acetabulum are considered to be normal (Smith, 
1997). However, it has been reported that these 
values cannot be definite proof in every dog breed 
and that in a perfect hip joint there has to be a 
“C-shaped” acetabulum covering 75% or more 
of the femoral head (Henry, 1992; Tomlinson and 
Johnson, 2000). This is why measurements done in 
stress radiographs (distraction index) have been 
reported to give more reliable results (Smith et al., 
1990, 1998),

Classification of hip dysplasia has been made 
by the Orthopedic Foundation for Animals (OFA) 
as follows: excellent hip joint conformation, good 
hip joint conformation, fair hip joint conformation, 
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mild dysplastic hip joint, moderate dysplastic hip 
joint and severely dysplastic hip joint (Henry, 1992; 
Plante et al., 1997).

Methods used in the treatment of hip dysplasia 
include conservative (medical, acupuncture, dietary 
changes, confining to restricted cages etc.) and oper-
ative (total hip replacement, triple pelvic osteotomy, 
excision arthroplasty, darthroplasty etc.) according 
to the animal’s age, weight, clinical symptoms and 
the financial position of the patient owner (Slocum 
and Slocum, 1992; Plante et al., 1997). 

The purpose of treating dysplastic dogs using 
triple pelvic osteotomy (TPO) is to improve the 
function of the leg and minimize the possible 
occurrence of degenerative joint disease (Slocum 
and Slocum, 1992; Plante et al., 1997). In doing this, 
it is aimed to provide a normal movement area by 
totally covering the femoral head and by increasing 
the contact surface between the joints, decreasing 
the pressure exerted on each point and so providing 
the most stability (Wallace and Olmstead, 1995; 
Dejardin et al., 1998). 

MATERIAL AND METHOD

The material of the study comprised of 22 dogs 
of different breed, age, gender and body weight. 
The dogs to undergo TPO were first given a physi-
cal examination. These dogs were sedated with 
2 mg/kg i. v. injection of xylazine hydrochlorure 
(Rompun-Bayer), followed by symmetrical ventro-
dorsal and frog-leg view radiographs. The Norberg 
angle and proportion of the femoral head filling the 
acetabulum was measured on the x-ray films. Dogs 
diagnosed with hip dysplasia following clinical and 
radiological examination and those in which degen-
eration had not yet begun in the joint, were selected 
for surgery with their owner’s consent. 

Patients to have TPO were premedicated with 
atropine sulphate and xylazine hydrochlorure, af-
ter which the operation site was shaved and disin-
fected. The patient was placed in lateral recumbency 
on the operation table with the leg to be treated up-
permost. Firstly, for the ostectomy of the pubis, the 
related leg was held at a position of 90° abduction 
and a 4–5 cm skin incision was made starting from 
pubis on the inside of the leg between pectineus 
muscle and gracilis muscle, perpendicular to the 
median line. The origin of the pectineal muscle was 
isolated by dissection and a�er separation, includ-

ing the periosteum, of the part a�ached to the area 
of pubis to be ostectomized together with abductor 
magnus muscle and other so� tissue, a 1–2 cm long 
piece of bone was removed from the pubis and the 
area was surgically closed.

For the ischii osteotomy, a 4–6 cm long skin in-
cision was made parallel to tuber ischii, from the 
lateral aspect to the starting point of arcus ischiadic. 
A part of the internal obturator muscle connection 
to tuber ischii was cut and the foramen obturato-
rium was reached a�er separating the so� tissue 
using an osteotome and hands. A�er sufficient 
space was achieved, an osteotomy was done on the 
ischii from the outside towards the inside, parallel 
to the longitudinal axis of the pelvis. A�erwards, 
the incision was closed routinely. In 6 of the cases, 
when the operation was finishing, that is following 
ilial osteotomy and plating, the cut end of the tuber 
ischii was fixed using a wire ligature. 

The third step was ilial osteotomy and placement 
of the Canine Osteotomy Plate*. For this, a 10–15 cm 
skin incision was made between the wing of the 
ilium to the greater trochanter. Subcutaneous adi-
pose tissue and gluteal fascia was dissected, middle 
gluteal muscle was revealed and this muscle was 
separated from the tensor fascia lata muscle. 

Starting from the origin of rectus femoris muscle, 
deep gluteal muscle and in 3 cases middle gluteal 
muscle were dissected subperiostally and the body 
of the ilium was reached. The revealed cranial glu-
teal nerve was protected. Middle gluteal muscle 
was retracted towards the sacrum and an ilial oste-
otomy was carried out immediately on the caudal 
of the sacroiliac joint. During this, it was ensured 
that isciadic nerve, passing medially to the ilium, 
was not damaged. 

A�er osteotomy, according to the degree of 
dysplasia and the age of the animal, canine pelvic 
osteotomy plates with a special angle of 40° were 
placed in 4 iliums, 30° plates in 23 and 20° plates 
in 4. The plate was first fixed to the caudal portion 
of the ilium with 3 screws. A�er this, the ilium 
was rotated and the same procedure was applied 
to the cranial portion of the ilium and fixation was 
completed. Following placement of the plate, in 
6 cases the line of osteotomy in the ischii was fixed 
using cerclage wire. The area was washed with 
saline solution and muscles, subcutaneal tissues 
and the skin were sutured and surgically closed. 
Immediately a�er the operation, symmetrical VD 
radiographs were taken. All cases were given antibi-

(* Slocum Enterprises, Eugene, OR)
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otics (Sefazolin Sodium) and analgesics (Carprofen) 
for 5–7 days post-operatively and the skin sutures 
were removed 8–10 days a�er surgery.

In order to carry out recovery period check-ups of 
the dogs which underwent TPO, periodical radio-
graphs were taken. In cases with bilateral dysplasia, 
the dogs having TPO in both joints, underwent the 
same procedure within 45–62 days a�er the first 
operation.

RESULTS

Following clinical and radiological examinations, 
hip dysplasia was diagnosed in a total of 22 dogs, 
of which 5 were unilateral and 17 bilateral. The 
position of a total of 31 hip joints were changed by 
carrying out TPO bilaterally in 9 dogs and unilater-
ally in 13. 

Breed distribution of the cases was; 7 German 
Shepherds, 4 Golden Retrievers, 3 Labrador 
Retrievers, 2 Anatolian Sheepdogs, 2 Ro�weilers, 
1 St. Bernard, 1 English Se�er, 1 Newfoundland and 
1 Napolitan Mastiff. Of the dogs, 17 were male and 
5 female. Their ages differed between 5.5–16 months 
and their body weights were between 19–44 kg.

In most of the cases, physical findings such 
as difficulty in climbing stairs, a swinging gait, 
bunny hopping and laxity in the hip joint were 
observed.

In pre-operative radiographs it was determined 
that, among the hip joints that had been treated; 16 
had severe, 12 moderate and 3 mild dysplasia, the 
Norberg angle was between 70–92° and that the 
covering rate of the acetabulum over the femoral 
head changed between 5–42%. Occurring at the 
same time as hip dysplasia, medial patellar luxation 
was seen in 2 of the cases (1 bilateral), panosteitis 
in the radius, ulna and humerus in 1 case and pes 
valgus in 1 case. There was noticeable atrophy in 
the hindleg muscles of the case with the bilateral 
patellar luxation.

Most of the patients were seen to walk with me-
dium lameness starting from post-operative day 3–5 
and that they were bearing weight on the treated 
leg a�er day 20–25.

In the radiographs taken immediately a�er the 
operation, it was seen that the covering rate of the 
acetabulum over the femoral head was between 
60–100%. Also according to the OFA classifica-
tion, it was determined that in the post-operative 
period, 25 hip joints were excellent (75% and over) 

and 6 were good (60–75%). In later stage post-op-
erative radiographs (2–6 months), 4 of the 6 cases 
which had good hip joints were seen to improve to 
become very good. 

Except in 2 of the cases to which TPO was ap-
plied, in later period (6–48 months) radiographs 
degenerative joint disease was not observed in 
29 cases. It was determined that, the contact sur-
face between the joint surfaces of the femoral head 
and the acetabulum had increased and that the 
dysplastic condition had completely disappeared. 
The joint laxity (Ortolani and Barden test) noted 
before the operation disappeared 10–12 weeks a�er 
the operation in 23 joints and 13–18 weeks a�er in 
8 joints.

Mineralised callus started to form approximately 
1 month later in osteotomized areas and healing 
was complete within 3–4 months with large cal-
lus formation. The bones were seen to gain their 
normal form with remodeling 7–10 months a�er 
the operation.

In cases where cerclage wire was applied to the 
ischii, it was seen that the callus tissue in the ilium 
osteotomy line formed faster and that healing was 
quicker.

In radiographs taken 1 month a�er the operation; 
loosening had occurred in the 1st screw in 3 cases, 
the 2nd and 3rd screws in 1 case and in the 1st, 
2nd and 5th screws in 1 case. This however, did 
not appear to affect the angle given to the acetabu-
lum. In 1 of the cases, a collection occurred at the 
ischii osteotomy site and this lesion lasted for 9 
days. Following the operation, paralysis of sciatic 
nerve was observed in 3 cases. Two of these cases 
recovered 10 days later and the remaining case 
healed 48 days later. In this case however, tarsal 
hyperextension developed following the recovery 
of paralysis.

DISCUSSION

The TPO technique has been used for many 
years, both in cases of dysplasia (Hohn and Janes, 
1969; Slocum and Devine, 1986) and traumatic hip 
luxations (Haburjak et al., 2001), in order to provide 
stability and congruency between the acetabulum 
and the femoral head. On the other hand, the ideal 
method to be used in the treatment of hip dysplasia 
has not yet been determined. In a study compar-
ing the late period results of conservative, excision 
arthroplasty and TPO treatments in hip dysplasia, 
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Plante et al. (1997) reported that they had achieved 
the best results with TPO. In this study, the fact that 
29 of the 31 hip joints which were treated with TPO, 
had trouble-free recovery supports this view.

Although the disease has been reported to be seen 
more frequently in bitches (Swenson et al., 1997), 
it was interesting that most of the dogs to which 
TPO was applied were male (77%). All of the cases 
comprised of dog breeds reported to be predisposed 
to the disease (Corley, 1992; Lust, 1997).

Similar to the reports (Rasmussen et al. 1998; 
Tano et al., 1998), it was seen in the post-operative 

radiographs of the cases, that there was a reasonable 
increase in the covering position of the acetabulum 
over the femoral head and also in the Norberg an-
gle (Figure 1). The fact that, the covering rate of 
the acetabulum over the femoral head was very 
good in 25 cases, good in 6 cases according to the 
classification done by OFA (Henry, 1992; Plante et 
al., 1997) and the cessation or lack of degenerative 
disorders, confirms the view of Plante et al. (1997) 
stating that TPO is a reliable method in the treat-
ment of hip dysplasia.

Figure 1. Radiographs belonging to a 6.5-month-old 
German Shepherd with unilateral moderate hip dysplasia. 
A – ventrodorsal radiograph of pelvis before TPO; B – a 
postoperative ventrodorsal radiograph showing pelvic 
osteotomy and 30° plate on ilium; C – ventrodorsal 
radiograph of same dog 18 months a�er TPO, increase in 
the covering position of the acetabulum over the femoral 
head and also in the Norberg angle

A  B

C
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In the later period radiographs of the 6 cases with a 
good covering rate of the acetabulum over the femo-
ral head, when 4 were seen to have developed a be�er 
covering rate, it can be said that in time the congru-
ency within the joint will gradually improve. 

Partial narrowing was observed in the pelvic ca-
nals of the patients to which bilateral TPO was ap-
plied. This narrowing was most in the cases which 
were given 40° plates and least in those given 20° 
plates. However, this condition did not cause any 
problems. The patient owners were informed that 
dysplasia is a hereditary disease and that their dogs 
should be neutered. 

Of the 16 hip joints which had severe dysplasia, 
40° plates were applied to 4 and 30° plates were 
applied to 12. It was seen that 30° plates provided 
sufficient axial rotation in severe and moderate 
dysplasia (Figure 1) and similarly, 20° plates in 
mild dysplasia. In cases with 40° plates, excessive 
callus and late union was observed related to ex-
cessive rotation. We therefore completely support 
the opinion of Manley (1993), stressing that it is 
unnecessary to use 40° plates. 

While Johnson et al. (1998), have reported that the 
degeneration in the joint continued even a�er TPO, 
Wallace and Olmstead (1995) state the opposite. The 
fact that, with the exception of 2 of our cases, we 
did not encounter such complications, is parallel 
to the view of Wallace and Olmstead (1995). The 
degeneration in these 2 cases was present before the 
operation and stopped progressing a�er surgery. 

It was reported that, 7 of the male dogs had dif-
ficulty in li�ing their hindlegs (abduction) during 
urination. We suspect this was due to the contact 
between the femoral head and the dorsal rim of 
the acetabulum during abduction (Slocum and 
Devine, 1986) or the excessive straining of the 
pectineal muscle. 

Even a�er the treatment of hip dysplasia using 
both intertrochanteric osteotomy (Braden and 
Prieur, 1992) and the lengthening operation of the 
femoral head, the possible degeneration inside 
the joint cannot be avoided. This is why we think 
that, the method of choice for the treatment of hip 
dysplasia should provide an angle for the acetabu-
lum, rather than the femur, and so prevent or stop 
degeneration forming within the joint.

While Simmons et al. (2001), have reported that 
using a hemicerclage wire to secure ischial oste-
otomy decreases the frequency of screw migration, 
Remedios and Fries (1993) reported that, application 
of cerclage wire to the ischii and ilium osteotomy 

lines did not have any effect on screw loosening. 
In the screw loosening that occurred in our cases, 
we think that excessive movement of the animals 
played an important role and that rather than ap-
plying cerclage wire to the ischii, confinement of 
the patients to a restricted area for at least 20 days 
would combat this problem to a certain degree. We 
observed that, the screw loosening occurring in this 
study did not cause any problems in the angle given 
to the acetabulum. 

It was interesting that, in 2 of the 3 cases in which 
paralysis of sciatic nerve developed, 40° plates were 
used and the middle gluteal muscle had been sub-
perostally dissected. 

As a result, we can state that, in hip dysplasia, 
which is a hereditary disease, a reasonably success-
ful clinical recovery was achieved in young dogs, 
with such an operation carried out before degen-
erative disorders began within the joint and that 
there was no joint degeneration in the late period 
check-ups.
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