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ABSTRACT 

The aim of this study was to evaluate post-operative range of motion of stifle 
joints in dogs affected with medial patellar luxation in order to compare two 
surgical techniques: trochlear wedge recession vs. trochlear block recession. The 
study was done with 67 joints from 54 small breed dogs (21 Mini-Pinschers, 16 
Chihuahuas, 11 Pomeranians and 6 Yorkshire terriers). From these, 31 joints 
underwent wedge recession surgery and the other 36: block recession surgery. In 
wedge recession surgery, trochlear groove deepening was done by removal of a 
V-shaped wedge, whereas in block recession, the wedge was rectangular. Block 
recession is suggested to provide a deeper and wider trochlea with preservation 
of the major part of the articular cartilage. The results suggested that both 
trochleoplasty techniques resulted in reduction of joint range of motion and 
improvement of limb alignment at the first post-operative month. 
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Medial patellar luxation is a common hereditary 
orthopedic condition in small breeds of dogs 
(Wangdee et al., 2013). The evaluation of bone 
deformities by radiography is important for 
decision making about the operative technique 
(Tomlinson et al., 2007). The aim of the surgical 
correction is to provide stability of the patella and 
to restore the normal quadriceps muscle 
mechanism. Surgery should not be postponed due 
to the risk from aggravation of tissue damage and 
bone deformities (Wangdee et al., 2008; 
Wangdee & Torwattanachai, 2010).  

Results from comparative assessment of the 
superiority of wedge and block recession of the 
trochlear groove are contradictory (Linney et al., 
2011; Fujii et al., 2013; Wangdee et al., 2013). The 
depth of the trochlea is essential for the stability 
of the patella (Talcott et al., 2000). 
 Older cases of MPL are most prone to 
development of secondary osteoarthritis with 
progressive joint cartilage erosion and bone 
lesions (Edge-Hughes & Nicholson, 2007). Early 
signs of occurring degenerative joint disease are 
pain and reduced joint range of motion (ROM).  
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The latter could be due to contracture of soft 
tissues caudal to the joint or to irreversible 
epiphyseal damage, especially in young animals. 
Such pathological alterations could affect post-
operative stifle joint ROM and compromise 
surgery outcome (Olmstead, 1995).  

  The aim of this study was to compare post-
operative range of motion of stifle joints in dogs 
with medial patellar luxation corrected by two 
surgical techniques: wedge recession and block 
recession of femoral trochlea.  

Materials and Methods 

Comparative studies were carried out for 
evaluation of two surgical techniques for 
treatment of canine MPL – trochlear wedge 
recession and trochlear block recession of 
femoral trochlea in 54 dogs (67 joints) with MPL 
grade II and III in four small breeds (21 Mini-
Pinschers, 11 Pomeranians, 16 Chihuahuas and 6 
Yorkshire Terriers). Forty-one dogs underwent 
surgery of one stifle only, while in 13 both stifles 
were operated. None of patients had data for 
preceding traumatic injury. The study included 
only dogs with grade II MPL (41 joints) and grade 
III MPL (26 joints). Out of them, 36 joints were 

submitted to block recession surgery, and 31: to 
wedge recession surgery. All interventions were 
done by the same surgeon. 

  Stifle joint ROM values were measured pre-
operatively and 1 month after the surgery with a 
transparent plastic goniometer. Prior to 
measurements, dogs were anaesthetized as 
followed: s.c. premedication with 0.02 mg/kg 
atropine sulfate (Atropinum sulfuricum, 
Sopharma, Sofia – Bulgaria) and induction of 
anaesthesia 15 min later with 7.5 mg/kg i.v. 
tiletamine hydrochloride and zolazepam 
hydrochloride (Zoletil® 50, Virbac, France). For 
measurements, patients were in lateral 
recumbency with studied limb exposed. The 
centre of the goniometer was placed in the 
center of stifle joint rotation determined 
previously by flexion and extension of the joint. 
The stationary arm of the device was placed along 
the longitudinal axis of the femur determined by 
the line connecting trochanter major and the 
centre of lateral femoral epicondyle, while the 
lever was aligned on the line joining the lateral 
maleollus and proximal part of the tibia, caudally 
to the tibial crest (Figure 1). The angles of full  
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Figure 1. Measurement of full flexion (left) and full extension (right) angles 
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flexion and full extension of the joint were 
measured in degrees.  
 The non-parametric Mann-Whitney test was 
used to determine the differences between 
healthy joints and joints affected by various MPL 
grades. Values are presented as median *range+. 
Differences were considered significant at p<0.05. 

Results 

Before the surgery, median ROM of affected 
knees was 97°, and one month after block 
recession surgery, it decreased to 95.5° (p=0.09; 
Figure 2).  The same tendency was observed in 
joints that underwent trochlear wedge recession 
surgery (Figure 3) – higher preoperative ROM 
(98°), which decreased to 91° at the first post-

operative month (p=0.0079). 

Figure 2. Stifle joint range of motion (degrees) in 36 
patients undergoing block recession surgery – prior to 
and one month after the intervention. Values are 
presented as median (minimum-maximum range). 

Discussion 
Goniometry in dogs could be performed either in 
standing position or in lateral recumbency. Due to 
pain and discomfort in affected joints during their 
flexion and extension (Thomas et al., 2006) this 
procedure was performed in our patients in 
lateral recumbency after general anaesthesia to 
eliminate pain.  
 Dog breeds differ considerably by their body 
structure, body shape and live weight. Therefore, 
flexion and extension angles of carpal, elbow, 
stifle and hip joints are quite different. Metric and 
goniometric studies are mainly performed in 
large canine breeds (hounds, Golden retriever, 

Figure 3. Stifle joint range of motion (degrees) in 31 
patients undergoing wedge recession surgery – prior 
to and one month after the intervention. Values are 
presented as median (minimum-maximum range). 

Labrador retriever, German shepherd, Kangal, 
Border Collie, Irish wolfhound etc.) for creation of 
reference values (Jaeger et al., 2002; Benson et 
al., 2004; Thomas et al., 2006; Hasbach, 2007; 
Ates et al., 2011; Hady et al. 2015). Other 
researcher teams (Ates et al., 2011) have 
compared between-sex goniometric parameters 
of thoracic and pelvic limb joints within breeds 
yet did not found out any statistically significant 
difference.  Our study was done on small dog 
breeds which are more commonly affected by 
medial patellar luxation.  
It should be noted that different dog breeds have 
extremely variable body shape, structure and 
body weight. This is reflected in angles of full 
flexion and full extension of joints whose 
reference values have to be breed-specific (Mann 
et al., 1988; Benson et al., 2004). In mini-
dachshunds, goniometric exam is even almost 
impossible due to the shape of limbs and 
excessive muscle mass (Thomovsky et al., 2016).  
Luxation of patella alters the biomechanical 
properties of the stifle with resulting changes in 
full flexion and full extension angles (Thomas et 
al., 2006). Therefore clinical goniometry is an 
essential part of clinical examination of such 
patients (Petazzoni & Jaeger, 2008). The available 
information about joint’s range of motion after 
orthopedic surgery is scarce (Daems et al., 2009).  
In our study, ROM of stifle joint immediately prior 
to surgery was higher. This, in our opinion, could  
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be attributed to higher full extension angle due 
to contracted m. quadriceps femoris which at 
the same time, did not allow full flexion of the 
joint, e.g. higher flexion angle.  
 After both surgical interventions, stifle ROM 
decreased, but this change was statistically 
significant only after wedge recession surgery. At 
present, we could not provide a logical 
explanation of this fact. Radiography in 
mediolateral and craniocaudal views did not 
establish any changes that could be responsible 
because possible changes are in soft tissues and 
not in bones, hence are not visible on 
radiographs.  
 It was reported that following block recession 
surgery, recovery of limb function was faster and 
what is more, signs of degenerative joint disease 
were less severe (Johnson et al., 2001). In our 
survey, similar findings were also recorded 
perhaps due to preservation of the major part of 
joint cartilage after block recession surgery of 
trochlea.  

Conclusion  

In dogs with grade II and III medial patellar 
luxation, both applied trochleoplasty techniques 
resulted in decreased range of motion of 
operated joints, which was preoperatively 
increased by  m. quadriceps femoris contracture. 
By the end of the first post-operative month, 
dogs demonstrated fairly good use of the 
operated limb as the reduced joint range of 
motion improved limb’s clinical state and 
alignment. 
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