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ABSTRACT

This case was 5 month of age, 1 kg in weight and a hybrid male cat. In radiographic examination, coxofemoral
luxation and right Type-1 Salter Harris femur fracture were diagnosed. It was performed by methods of
Toggle pin in hip luxation and cross pin in Type-1 Salter Harris femur fracture respectively. A toggle pin was
inserted into the pelvic cavity through the acetabular tunnel formed first. Then the femoral tunnel was
created and the ends of 0.5 mm diameter monoflament nylon cord that connected to the Toggle pin were
passed through this tunnel and the joint motion was controlled by placing the caput femoris into the
acetabulum. Finally, the ends of the rope were fixed by knotting the caudolateral angle of the trochanter.
Type-1 Salter Harris femoral fracture was reached with a craniolateral approach to the knee joint. The distal
part of the femur was exposed in order to perform cross pinning and the medial and lateral condyles were
fixed by pins 2-3.2 mm in diameter. After the surgery, the hindlimb was supported with aluminium splint
bandage and the hip was covered with soft bandage. Routine postoperative medications carried out for one
week and the splint bandage removed after three weeks postoperatively. The patient could able to walk on
second day postoperatively and it was full weight bearing after bandage removal at 3rd week. Also on 3rd
week radiographs, fracture callus formation were evaluated as adequate and hip stabilisation was excellent.
Any postoperative complication was not observed.
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Bir Kedide Koksofemoral Luksasyon ve Tip-1 Salter Harris Femur Kiriginin Toggle
Pin ve Cross Pin Yontemleriyle Sagaltimi

Vakay1 5 aylik, 1 kg agirliginda, melez erkek bir kedi olusturdu. Radyografide sag koksofemoral ¢ikik ve sag
Salter Harris Tip-1 femur kirig1 belirlendi. Kal¢a ¢ikiginda Toggle pin ve Tip-1 Salter Harris femur kiriginda
capraz pin yontemleri ile fiksasyon uygulandi. Oncelikle olusturulan asetabular tiinelden pelvis bosluguna
Toggle pin yerlestirildi. Takiben femoral tiinel olusturularak Toggle pine bagh 0.5 mm ¢apli monoflament
naylon ipin uglar1 bu tiinelden gecirildi ve caput femoris asetabuluma yerlestirilerek eklem hareketi kontrol
edildi. Son olarak ipin uglar1 trohanter mayériin kaudolateral agisinda diigiimlenerek sabitlendi. Tip-1 Salter
Harris femur kiriginda kraniyolateral yaklasim ile diz eklemine ulasildi. Femurun distal bélimii agiga
cikarilarak 2-3.2 mm c¢apl pinler ile mediyal ve lateral kondiillerden femura ¢apraz civileme ile fiksasyon
yapildi. Ameliyat sonrasinda arka bacak aluminyum atelli bandaj ile desteklendi ve kal¢a bolgesi yumusak
bandaj ile korundu. Rutin postoperatij ila¢ uygulamalar1 bir hafta siireyle yapildi ve destekli bandaj 3 hafta
sonra c¢ikarildi. Hastanin ameliyattan sonraki ikinci giinde yiiriiyebildigi ve 3 hafta sonra bandaj
uzaklastirildiginda tam agirlik vererek basabildigi gozlendi. Ayn1 zamanda 3 hafta sonraki radyografilerde
kirik kallus olusumunun yeterli diizeyde ve kalca eklemi stabilizasyonunun ¢ok iyi oldugu degerlendirildi.
Postoperatif herhangi bir komplikasyona rastlanmadi.

Anahtar Kelimeler: Kedi, Koksofemoral luksasyon, Toggle pin, Salter Harris

INTRODUCTION %50-70 of cases that treated with closed reduction

Hip luxations occurs due to tear of ligamentum ossis

(Trostel et al. 2000). Various methods have been described
for open reduction as intraarticulary and extraarticulary

capitis femoris that inserting to fovea capi.tis. Although it _is (Lubbe and Verstraete 1990; Trostel et al. 2000; Martini et
most common treatment method, reluxation may occur in al. 2001; Demko et al. 2006; Cetinkaya and Olcay 2011;
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Tamburro et al. 2013; Ergin et al. 2016). Toggle pin
method has been described in 1953 by Knowles as an
intraarticulary technique (Piermattei et al. 2006) and it's
positive results have been reported (Cetinkaya and Olcay
2011; Tamburro et al. 2013; Ergin et al. 2016).

Salter-Harris fractures includes epiphyseal region of bone
and it's described five type of Salter-Harris fracture. Most
common type of Salter-Harris fracture is Type-1 in cats
(Kaya and Candas, 2000). It is used Steinmann pins,
intramedullary pin, cross pin, double pins intersecting at
one point and Rush pin-like application methods for
treatment of Type-1 Salter-Harris fractures (Cagatay and
Saglam, 2013). It was evaluated treatment with cross pin
and toggle pin methods performed to a cat that femur
fractured and hip luxated in the same hindlimb in this case
report.

CASE HISTORY

In the present case; a five months aged, one kg in weight,
mixed breed male cat that has it's right hindlimb
dysfunctional for a day, because of falling from highrise,
was evaluated for diagnosis and treatment. Lameness,
anormal mobility and crepitation of femoral and hip
regions were determined in clinical examination.
Radiographs  revealed a  Type-1  Salter-Harris
supracondylary femur fracture and craniodorsal luxation
of right coxofemoral joint (Figure 1 a,b). It was planned
toggle pin and cross pin methods for treatment of hip
luxation and femure fracture respectively.

Figure 1. a) Preoperative VD radiograph, b) Preoperative
ML radiograph

General anesthesia was provided with combination of
xylazine HCI (Alfazyne®, Egevet 20 mg/ml) 2 mg/kg IM
and ketamine HCl (Alfamine® Egevet 100 mg/ml) 10
mg/kg IM. It was used craniolateral approach in order to
expose coxofemoral joint. Remains of torn ligamentum
capitis ossis femoris were removed. Then the acetabular
tunnel created from the point that ligamentum teres
originated into pelvic cavity with a drill 3.5 mm in
diameter. From this hole; a 1 cm in lenght toggle pin that
made of 0.5 mm diameter Kirschner wire according to
Modified Knowles technique (Piermattei ve ark. 2006) was
placed into the pelvic cavity with 0.5 mm diameter
monofilament nylon rope (Oskar KYOTO DIL®, max.
resistence ~31kg) (Figure 2 a,b). Placement of toggle pin is
checked by pulling the double parts of rope together. Then,
the caput femoris externally rotated and femoral tunnel
was created with a 2 mm diameter drill by retrograde
orientation from fovea capitis to caudolateral of trochanter
major. After inserting of the ropes retrogradely to this
tunnel, joint reduction was made. Then the rope was
tightened by pulling and the joint was stabilised as tight as
to able to do normal joint movements. Finally; a 1 mm
diameter hole was opened to the trochanter major
transversally and the toggle pin application was completed
with fixation of reciprocating inserted of the ropes.
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Figure 2. a) Acetabular tunnel application, b) Femoral
tunnel application

A craniolateral approach was used in order to expose the
knee joint and distal part of femur and reduction has been
established. Fixation achieved by performing a 3.2 mm
diameter pin from lateral epicondylus to medial cortex of
distal femur and a 2 mm diameter pin from medial
epicondyle to lateral cortex (Figure 3 a,b).

Figure 3. a,b) Cross pin application

Figure 4. a) Postoperative VD radiograph, b)Postoperative
ML radiograph

Postoperative control radiography was performed (Figure
4 ab). The distal femur fracture fixation supported with
aluminium splint bandage and the hip was covered with
soft bandage. Cefazolin sodium (Sefazol®, Mustafa Nevzat,
Turkey) 22 mg/kg/12 hour IM postoperatively for seven
days and Tolfenamic acide tablets (Tolfedine®, Novakim,
Turkey) 4 mg/kg/day for five days orally. The bandage
removed after three weeks postoperatively and 3rd week
radiographs were taken. Fracture healing and callus
formation were evaluated as adequate. Hip stabilisation
was also excellent (Figure 5 a,b). The patient could able to
walk on second day postoperatively and it was full weight
bearing after bandage removal at 3rd week. There was no
complication in early and long term period.
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Figure 5a. Postoperative 3rd week VD radiograph

Figure 5b. Postoperative 3rd week ML radiograph

continuation of the growth period (Cagatay and Saglam
2013). In a study of force endurance measurements, it was
determined that the most resistant method was cross pin
in other methods that used in Type-1 Salter-Harris
fractures (Sukhiani et al. 1997). Also in the present case,
successful treatment was achieved with complete
reduction and stabilization when the cross pin method was
preferred. It was confirmed by observing of adequate
callus formation at fracture site and the hip joint not
reluxated radiographs on postoperative 3rd week.

It has been reported, the most common complication is
reluxation due to breakdown of used material in the toggle
pin technique and it occurs mostly 2nd-8th weeks (Demko
et al. 2006; Cetinkaya and Olcay 2011). Similar studies
have reported that if there is no any concurrent
orthopaedic or general problem, the patient starts to full
weight bearing at second day postoperatively (Cetinkaya
and Olcay 2011; Tamburro et al. 2013; Ergin et al. 2016).
However, the full weight bearing may be prolonged if there
is any orthopaedic or general disease (Ergin etal. 2016). In
the present case, there was no complication in
postoperative period and the patient was walking with full
weight bearing after bandage removal immediately. Also, it
was seen no complication at 5th month check up.

In conclusion, cross pin and toggle pin methods were
found to be a cheap and practical method combination for
clinician veterinarians in cases of concurrent femur
fracture and hip luxation in the same hindlimb.

DISCUSSION and CONCLUSION

Hip luxation is one of the most common traumatic luxation
type in small animal practice and mostly occurs
craniodorsally (Cetinkaya and Olcay 2011). In the present
case, the coxofemoral luxation was occured craniodorsally
too. Additionally, a concurrent Type-1 Salter-Harris femur
fracture was determined on the same hindlimb. Choosing
the appropriate method is important for the prognosis as
the supracondylar femur fractures do not prevent the
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