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1. Introduction
Femoral fractures are common in cats and constitute 
20%–26% of total fractures (1). Most of these occur in 
the femoral shaft and are usually in the form of closed 
fractures (2,3). While femoral fractures are seen mostly in 
the proximal or distal physis in young cats, they are mostly 
metaphyseal or diaphyseal fractures in adults. According 
to the Salter–Harris classification, distal femoral fractures 
of cats that have not yet completed their development are 
called metaphyseal, physeal, or epiphyseal, while fractures 
of the distal metaphysis are described as supracondylar 
(4–6). The most common fractures of adult cats are 
supracondylar fractures. These fractures occur in the distal 
metaphyseal region of the femur together with condylar 
fractures, either as an isolated or a comminuted fracture 
(7). The important factors in the treatment of femoral 
fractures are appropriate surgical approach, minimal 
dissection, protection of soft tissue and bones in the area, 
anatomical or indirect reduction, sufficient stabilization, 
suitable material selection and application, and appropriate 
postoperative care (2). 

The ultimate aim of fracture treatment is to achieve 
rapid bone healing, provide fast return to complete 

function of the injured leg, and prevent damage to soft 
tissues and the bone (8,9). If pin application principles are 
adhered to, intramedullary pin application is a relatively 
easy method (8). 

Distal femoral fractures in cats are successfully treated 
using pin and wires, Rush pins, intramedullary threaded 
pins, interlocking pins, clamp rod internal fixators, and 
plates or plate-rods (2,4,6,7,10–15). In addition to these 
methods, intramedullary pins are used in combination 
with external fixators (tie-in) (7,16–18). However, they are 
not highly advised due to the dense soft tissue mass in the 
region (2). 

The aim of this study is to present to veterinary 
practice the successful treatment of distal diaphyseal and 
supracondylar femoral fractures seen commonly in cats, 
with the easily applicable two-way (normograde and 
retrograde) intramedullary stacked pin application, which 
provides good stability and requires minimal dissection.

2. Materials and methods
The study material comprised 14 cats of different breed, 
age, and sex brought to the İstanbul University Veterinary 
Faculty Surgery Department between the years 2010 
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and 2015. Physical and radiological examination of 
the patients (Figures 1–4) led to fracture diagnosis and 
surgical treatment. The appropriate surgical approach was 
employed and the fracture site was reached via a lateral 
femur incision. 

Following exposure of the fracture fragments, 
Kirschner pins were first inserted into the medulla of the 
proximal fragment in a retrograde fashion so that the pin 
exited the intertrochanteric fossa (Figure 1). The numbers 
of Kirschner pins used were three 1.5-mm pins in 1 case, 
two 1.5-mm pins in 4 cases, and two 2-mm pins in 9 
cases. An approximately 1-cm incision was made at the 
pin exit site. The pins were pulled proximally towards the 
cancellous region in order to vacate the medullary canal 
(Figure 1).

The stifle joint was then opened and the condyles 
exposed. Two Kirschner wires each (1.2-mm wires in 5 
cases and 1.5-mm wires in 9 cases) were inserted into the 
medulla in a normograde fashion through the fracture 
line and these exited the medial and lateral sides of 
the condyles (Figure 1). Following repositioning of the 
fracture, the distal pins were advanced until they entered 
the cancellous bone of the proximal fragment. The pins 
inserted into the proximal fragment were then advanced 
until they reached the cancellous bone and the free tips 
were bent and cut. Metal cerclage wire was used to aid 
fixation in some oblique, spiral, and comminuted fractures 
and polydioxanone cerclage was used in other fractures. 
The tips of the pins inserted distally were bent and left 
on both sides of the condyles in 9 cats (Figures 1, 2, and 

Figure 1. (a) Preoperative mediolateral and ventrodorsal view of distal diaphyseal femur fracture in a 6-month-old mixed breed cat; (b) 
radiographic view of retracted pins inserted in a retrograde fashion into the proximal fragment before intraoperative repositioning and 
that of pins inserted lateral to the condyle; (c) intraoperative view of pins inserted in a normograde fashion lateral to the condyle; (d) 
postoperative mediolateral and ventrodorsal view.
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4), while in 5 cats the pins were retracted until the tips 
disappeared within the joint and then bent over the major 
trochanter (Figure 3). To prevent soft tissue and ischiatic 
nerve damage the tips of the bent pins were directed 
laterally and cranially (Figures 1–4). On completion of the 
fixation procedure, the operation site was closed routinely. 

Postoperative radiographs of the cases were obtained. 
All cats were administered 30 mg/kg IM ceftriaxone once 
daily for 5 postoperative days and 0.2 mg/kg IM meloxicam 
for 3 days for pain relief. When there was sufficient 
functional healing and radiographic callus formation, the 
proximally bent pins were removed in all cases and the 
distally bent pin in one case (Figure 2). No problems were 
observed with the bent pin tips within the stifle joint in 8 
cases; therefore, these were not removed.

3. Results
Intramedullary two-way stacked Kirschner wire 
application was used to treat femoral fractures in 14 cats. 
Among these cats, 11 were mixed breed, 2 were Siamese, 
and 1 was a Sphynx cat. There were 11 male and 3 female 
cats. Bodyweight ranged between 1.5 and 6 kg and the cats 
were aged between 5 months and 2 years (7 cats were 11 
months old or younger). The fractures had been caused by 
falling from a height in 5 cases, road traffic accidents in 8 
cases, and as a result of being hit in 1 case. The location of 
the fractures were: diaphyseal comminuted (1 segmental) 
in 4 cases, distal comminuted in 6 cases, and distal 
transversal simple fractures in 4 cases. All were closed 
fractures. Following insertion of intramedullary pins, 
there was reasonably rigid stability in the fracture line. In 
the case of the segmental fracture, better stabilization was 

Figure 2. (a) Preoperative mediolateral and ventrodorsal view of segmental comminuted femur fracture in a 7-month-old mixed breed 
cat; (b) postoperative mediolateral and ventrodorsal view; (c) 2 months after operation, a mediolateral and ventrodorsal view before 
removal of pins; (d) mediolateral view after removal of pins.
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achieved when the medullary canal was completely filled. 
The patients were seen to begin using their extremities 
3–5 days after surgery and were walking normally from 
postoperative day 10. Functional healing was determined 
to improve gradually. In radiographic controls, total 
healing (sufficient callus) was seen to occur between days 
32 and 44. Full recovery and return to function with no 
complications was observed in all cases.

4. Discussion
Due to the variable medullary canal diameters of the 
bones, the application of just one intramedullary pin 
usually does not provide sufficient fixation. Insertion of 
multiple pins increases pin and bone contact and gives 

better stabilization (9,14,19). Traditional intramedullary 
pin or stacked pin application is used mostly for the 
fixation of simple diaphyseal fractures of the femur and 
humerus (14,19). The majority of the cases in this study 
had distal diaphyseal or supracondylar fractures. The 
diaphyseal fractures were comminuted. Since two-way 
stacked pins provide sufficient stabilization, in the authors’ 
opinion, this method can be used without any problems in 
all femoral fractures in cats. 

Retrograde application of the interlocking pin is 
used successfully in supracondylar or diaphyseal femoral 
fractures in cats (6). Retrograde and normograde two-
way pin application causes less trauma and removal of 
the material is easier. Also, it may not be possible in every 

Figure 3. Preoperative (a) mediolateral and (b) ventrodorsal view of distal diaphyseal femur fracture in a 9-month-old Sphynx cat; 
postoperative (c) mediolateral (d) and ventrodorsal view.
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veterinary practice to acquire an interlocking pin and set 
for cats. However, Kirschner wires are easy to obtain and 
this method is easily applicable. 

Distal femoral fractures can also be treated using plate-
rod constructs and adjunctive external fixators (2,20). 
The authors reached the conclusion that, compared to the 
methods mentioned above, the two-way intramedullary 
pin application is quicker and more easily applicable, 
removal of the osteosynthesis material following healing is 
easy, and it is a more cost-effective technique. 

In fracture treatment using plate-rod constructs, Reems 
et al. (21) reported that they encountered complications 
such as pin migration, soft tissue irritation, and serum 
production. None of these complications were observed in 
the present study.

In patients that have not yet completed their physical 
development, plate application in metaphyseal fractures 
has a negative effect on growth (22). Among the cases 
of this study, neither premature growth plate closure nor 
problems associated with this were encountered. 

In a study carried out by Stigen (23), supracondylar 
femoral fractures were treated using fixation with 
normograde pin application via the stifle joint. However, 
it was reported that removal of the pins following fracture 
repair was difficult and therefore this method was not 
advised (23). In the present study, pin removal was seen 
to be reasonably easy and uncomplicated in the two-way 
pin application, particularly in cases where the pin tip was 
bent over the major trochanter. 

Iatrogenic sciatic nerve damage may occur following 
intramedullary pin application in femoral fractures (24). 
This may be particularly because during the bending of the 
intramedullary pins, the bent tips can also cause damage to 
the nerve. During retrograde application, holding the hip 
joint in slight extension and adducting the leg minimizes 
soft tissue penetration and prevents the exposed pin from 
damaging the sciatic nerve (9). It has been reported that 
an appropriate tie-in technique in external fixation and 
intramedullary pin combinations may prevent sciatic 
nerve damage and soft tissue irritation that may be caused 

Figure 4. (a) Preoperative mediolateral and ventrodorsal view, (b) postoperative mediolateral and ventrodorsal view, and (c) mediolateral 
and ventrodorsal view 40 days after operation of supracondylar femur fracture in a 6-month old mix breed cat.



287

ALTUNATMAZ et al. / Turk J Vet Anim Sci

by intramedullary pin application (20). In this study, no 
nerve damage or soft tissue irritation was encountered 
either during two-way stacked pin application or removal. 
In the authors’ opinion, this damage can be avoided by 
cranial and lateral bending of the pin tips over the major 
trochanter. In the tie-in technique, since the intramedullary 
pin was bent laterally, this problem did not occur. Also in 
patients where all the pins were bent upwards, the fact that 
pin removal could be performed under sedation and local 
analgesia was considered to be an advantage.

It was concluded that intramedullary two-way 
(normograde and retrograde) pin fixation provides good 
stabilization under a limited approach, it is an easily 
applicable method, it qualifies for absence of traumatic 
material removal, and it is a cost-effective method. 
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