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Abstract

This research was performed at Veterinary Surgery clinic, Faculty of Veterinary Medicine,
Zagazig University, Egypt to compare between three different suture materials for toggle pin
technique in induced hip luxation in dogs. This comparison includes complications during
surgery and post-operative clinical evaluation of each case. The study was conducted onl2
apparently healthy mongrel dogs (dewormed and quarantined for 2 weeks). These animals were
preoperatively evaluated for normal hip joint by X-ray, and then were subjected to induced hip
luxation. The twelve dogs were divided into 3 groups based on the type of suture materials. The
first group was toggle pin (TP) using monofilament polypropylene suture material2USP. The
second group was TP using multifilament polyester suture material 5USP. The third group was
TP using stainless steel wire size 0.5mm. Evaluation of these animals post-operative was
conducted based on visual pain assessment, lameness scoring, and luxation recurrence
radiographically. The monofilament polypropylene suture material 2USP used for the 1st group
(4dogs) was found excellent in manipulation and not easily cut post-operative with minimal
complications. The multifilament polyester suture material 5USP used for the 2nd group (6 dogs)
was not tolerant where it cut during surgery in 4 cases and 1 week post-operative in 2 cases. The
stainless steel wire used for the 3rd group (2 dogs) was difficult to be manipulated during
surgery, then femoral head was re-luxated and the wire cut 1 week and 3 weeks post-operative,
respectively. The findings of this study proved that monofilament Polypropylene suture material
2 USP was the best material for suturing in TP technique followed by multifilament polyester 5
USP, and finally with stainless steel wire size 0.5mm.
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Introduction like all synovial joints have [2]. The main
functions of the dog's hip joint are to
connect the back legs to the rest of the
body, sustain their weight, and play a
significant part in locomotion; Hip joint
problems cause lameness and severe
arthritis [3].

A synovial joint is what the hip joint is
categorized as (diarthrosis). Despite the
joint's primary movements being flexion
and extension, a wide range of motion is
possible due to the ball and socket
design [1]. It has articular cartilage; a joint
cavity, a joint capsule, and synovial fluid
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Animal joints can sustain a variety of
injuries of varying severity; the mildest
condition is a simple sprain of the
associated ligaments and/or joint capsule
with no displacement of the articular
surfaces; in  more serious injuries, the
articular surfaces are displaced from their
natural placements. The term "luxated" or
"totally dislocated" refers to a joint in
which there is no contact between the
surfaces. Joints are referred to as
subluxated or incompletely dislocated
when there is some contact between the
articular ~ surfaces  [4].  Luxation  or
dislocation is the displacement of one or
more bones in a joint from their natural
position. Luxation can be categorized as;
acute or chronic based on how long the
injury has been present, closed or opened
luxation  depending on  presence or
absence of dirt in the wound [5]. In
approximately 90% of cases, the etiology
of hip Iluxation in affected canines was
traumatic [6] of which 60% of them is
vehicle accident [7]. The majority of CF
(coxofemoral) luxation injuries are
unilateral, and due to the large forces
required to create the luxation,
approximately 50% of affected animals
have accompanying severe injuries [8].
The round ligament is frequently avulsed
from attaching fovea capitis; in some
cases, the joint capsule is also burst [9].
Hip luxation is mostly craniodorsal [7] and
less frequently ventrocaudal in which the

femoral head may get stuck in the
obturator  foramen [10]. Luxation of
femoral head inside obturator foramen
occurs usually due to falling trauma.

Femoral head luxate medially in case of
acetabular fracture [11]. Most animals are
amenable to closed reduction. Open
reduction might be necessary in more
severe situations and in animals with
repeated injuries[8]. To avoid cartilage
injury, hip luxation should be corrected as

soon as possible [2, 11]. Hip luxation is
repaired by closed or open reduction
methods. The open reduction includes
ostectomy of the femoral head and neck
(FHO) and Toggle pin technique [10, 12].
Even though closed reduction is the most
popular  type of treatment, closed
reduction is performed under general
anesthesia because it is very painful, and
the injured limb is immobilized in an
Ehmer sling for 7 to 10 days [6, 13].
Failure rates of closed reduction repairs
have been reported to range between 50
and 70 percent [6]. As a result, open
reduction strategies are preferred [6]. The
main complication of surgical treatment
includes re-luxation, nerve injury,
infection, cartilage damage or
surrounding tissue damage [13]. Knowles
et al. [14] first described toggle pin
stabilization technique in 1953. It depends on
a prosthetic head of femur replacement to
keep the joint reduced until the periarticular
fibrous tissue has developed enough to keep
the joint reduced on its own. This method was

once promoted as a less invasive, more
physiological way to restore the joint that
didn't involve immobilizing it after surgery

[15, 16]. There is no ideal method for hip
luxation treatment [17].

Material and Methods

This study was conducted at veterinary
surgery clinic, faculty of veterinary medicine,
Zagazig  University, Egypt to compare
between three different suture materials for
Toggle Pin (TP) technique in induced hip
luxation in dogs to distinguish which of them
is the material of choice in this technique. The
comparison included the strength of each
material to tolerate the breakdown after
surgery and also tolerate the dogs weight
strength as well as which of these materials is
easy and malleable during the surgery and the
clinical health signs of the hip joint after the
surgery. Twelve apparently healthy male dogs
were divided into 3 main groups with varied
ages ranging from (1-3 years old) and body
weight ranged from (14-26 kg). All
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procedures were carried out following the
guidelines of Zagazig University Institutional
Animal Care and Use Committee (ZU-
IACUC) under the approval number of ZU-
IACUC/2/F/118/2021.  The  selected  dogs
were quarantined for 2 weeks for good
evaluation of their health status,
implementation of an appropriate vaccination
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regimen particularly, rabies vaccine,
deworming schedules, and external parasite
control. Physical and radiographic

examinations were performed to confirm the
normal anatomy by Toshiba Rotanode (POX-
300 BT, Japan) with an exposure factor of 65
KV and 6 mAs [18] (Figure 3A-F).

POLYESTE

Figure 1:The types of suture material used; A: Monofilament polypropylene suture material 2
USP and mini stainless steel plate 2 mm, B: Multifilament polyester suture material 5 USP and
mini stainless steel plate 2mm, and C: Stainless steel wire size 0.5 and mini stainless steel plate.
All of them were from Ghatwary Medical, New Borg EI Arab Alex Egypt.

Surgical procedure

The selected dogs were grouped into 3
groups. The 1st group (n=4 dogs)
underwent to TP using monofilament
polypropylene suture material 2 USP and

mini stainless steel plate 2 mm (Figure
1A). The 2nd group (n=6 dogs)
underwent TP using multifilament

polyester suture material 5 USP and mini
stainless steel plate 2mm (Figure 1B). The
3rd group (n=2 dogs) underwent TP using
stainless steel wire size 0.5 and mini
stainless steel plate 2mm (Figure 1C).

Induction of the hip dislocation
according to Knowles et al. and Morgan
[14,19].

For surgery, the hip area was aseptically
prepared.  Antibiotic  injection  (Synulox®
amoxicillin and clavulanic acid, Zoetis USA)
was applied 2 hours prior to surgery at a dose
of 8.75 mg/kg BW (7.0 mg amoxicillin, 1.75
mg clavulanic acid) equivalent to (1 ml/20kg
BW I/M). Xylazine hydrochloride (Xylaject
2% Adwia Pharmaceutical Co. 10th Ramadan
City, Egypt) was used to sedate the animals at
a dose of 0.5 mg/kg I/M [20]. Followed by
general anesthesia of the animals with
Propofol 1% (B. Braun Germany), 5 mg/kg
BW I/V [17]. A craniolateral approach to the
hip  joint was used. Skin incision,
subcutaneous tissue dissection, and blunt
dissection between the superficial gluteal and
tensorfacialata muscles running down to the
cranial edge of the biceps femoris muscle.
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Blunt dissection between vastus lateralis
muscle and deep gluteal muscle. Then deep
gluteal  tendon partial  tenotomy  was

performed. A joint capsule incision is made.
By cutting the round ligament, femoral head

luxation is induced (Figure 2A). Then the
femoral head elevation was done by hohman
retractor. Precautions was regarded to avoid

any harm to the femoral nerve, artery, and
vein.

Figure 2: Shows; A: The exposure of the head of femur (induction of luxation) after joint capsule opening to
facilitate the next step which is drilling in the acetabular fossa and fovea capitis, B: The suture material stuck in the
acetabulum after insertion of the plate with the suture material in the hole which is drilled in the acetabular fossa to
fix the joint from medial aspect, and C: The tying of the suture material on the plate to fix it laterally in the greater
trochanter and now the joint was fixed from laterally and medially.

Toggle pin technique according to
Knowles et al. and Morgan [14,19].

A 3.5mm drill bit was used to make a
hole through the acetabular fossa. Next, a
femoral bone tunnel was started with a
3.5mm drill bit at the fovea capitis and
extended laterally toward the greater
trochanter. A tight rope was inserted into
toggle button, that was inserted into the
drilled acetabular hole and it was
important to ensure that the button was
stuck well in the hole (Figure 2B). Then
guide wire was inserted in drilled femoral
hole in the greater trochanter medially
toward fovea capitis at the level of the

round ligament. The two ends of the rope
were inserted into the loop of the guide
wire, and then the guide wire was pulled
from greater trochanter side. The two
ends of the rope were then inserted into
the toggle button. Gentle tension was
made to the rope to ensure femoral head
seated well in the acetabulum then the
two ends of the rope were tied together on
the plate at the greater trochanter of the
femur  (Figure 2C). Finally, routine
suturing of the joint capsule, muscles, sub
cutaneous tissue and fascia and the skin
were carried out.
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Post-operative care

Flunixin meglumine (Finadyne®
MSD) was injected once daily at a dose of
Img/kg I/M to manage surgical pain three
successive days from the day of the
surgery [21]. The antibiotic was given as
an injection of amoxicillin and clavulanic
acid (Synulox® Zoetis USA) at a dose of

8.75mg/kg BW 1 ml/20 kg, BW |I/M,6
successive days post-operative. For
wound antisepsis, 10% betadine
(Povidone iodine) was used. For four
weeks, exercise was prohibited. The
Elizabethan collar was wrapped around

the animal's head to keep it from licking,
scratching, or opening the wound.

Follow-up
Each case was clinically  and
radiographically ~ investigated using a

Toshiba Rotanode (POX-300 BT, Japan)
radiographic ~ machine  with  exposure
factors of 65 KV and 6 mA [18]. At day 0
and weekly for 12 successive weeks; The
Follow up included clinical examination
and signs of pain, infection of the wound,
lameness, crepitus, and the motion range
of the treated hip joint [22]. Additionally,
a plain x-ray was performed in the
ventrodorsal (VD) position while animal
was sedated with Xylazine hydrochloride
(Xylaject 2% Adwia Pharmaceutical Co.
10th Ramadan City, Egypt) at a dose of
0.5mg/kg I/M [19].

Results

Monofilament polypropylene suture
material 2 USP used for the 1st group was
excellent in manipulation and not easily

cut post-operative with minimal
complications  (Figure  3B).  However,
multifilament  polyester suture  material

5USP used for the 2nd group (Figure 3C)
was not tolerant where it was cut during
surgery in 4 cases and replaced with
another one, while in the remaining 2
dogs, the suture material was cut lweek
post-operative (Figure 3D). On the other
hand, stainless steel wire size 0.5mm used
for the 3rd group was difficult to be
manipulated during surgery and femoral
head was re-luxated after 1 week then the

wire was cut 3 weeks post-operative
(Figure 3E). Four dogs of the total 12
examined underwent osteoarthritis

(coxitis) 4 weeks post-operative (Figure
3F).

All  dogs (except the dogs which
underwent suture material breakdown and
suffer from hip joint re-luxation Figure
3D, 3E) started; ground toe touch 1week
post-operative and weight bearing with
nonpainful  lameness 3  weeks  post-
operative. At the fifth week, there was
mild nonpainful lameness with weight
bearing. After the 12th week, there was
no lameness but slight abnormal gait.
There was no crepitation during clinical
examination except 4 cases (1 case in
polypropylene group and 3 cases in
multifilament  polyester  group)  which
suffer from coxitis and osteolysis post-
operative (Figure 3F). Normal locomotion
angle was observed during the clinical
examination without palpable difference
between normal leg and the leg which
dislocated and fixed with toggle pin
technique. The findings of this study
proved that monofilament Polypropylene
suture material 2 USP was the Dbest
material for suturing in TP technique
followed by multifilament polyester 5
USP, and finally with stainless steel wire
size 0.5 mm.
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Figure.3: X ray image showing; A: Normal ventrodorsal (VD) plain x ray preoperative for the operated dogs, B:
Monofilament polypropylene suture material size 2USP and mini stainless steel plate size 2mm as a toggle pin
technique in the right hip joint, C: The multifilament polyester suture material size 5 USP and mini stainless steel
plate size 2mm as a toggle pin technique in the right hip joint, D: Re-luxation of the right hip joint and breakdown of
the multifilament polyester suture material size 5 USP after 1 week from surgery, E: The breakdown of the stainless
steel wire size 0.5mm 3 weeks post-operative in the right hip joint, and F: Osteoarthritis and osteolysis 4 weeks
post-operative in right hip joint of dog which was fixed using toggle pin technique using multifilament polyester
suture material size 5 USP and mini stainless steel plate size 2 mm.
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Discussion

The most often luxated joint in dogs is
the coxofemoral joint [23-25]. The aim of
surgical  procedure is to  maintain
anatomical and physiological function of
the hip joint at a long run [16]. This
research proved that aim as all successful
cases start walk again and their hip joints
restore their function and anatomical
position. Meheust et al. [15] and Flynn et
al. [16] stated that Toggle pin failure and
re-luxation ranges from 7-29%. This
failure may be due to cutting of suture
material such as polyester, nylon, and
stainless steel wire. Moreover, Lins et al.
[10] said that within 7 days, one dog in
the TP group of 10 dogs underwent re-
luxation of the femoral head from
acetabulum and this failure was due to
suture material failure. This is in
consistent with the findings of this study
as 4 cases of 12 dogs underwent
complication of suture material failure
post-operative.

Lins et al. [10] reported suture material
failure during reoperation in one out of 10
dogs of the toggle pin group, and a new
toggle pin with a thicker monofilament
suture was placed. This is in agreement
with this study where the monofilament
polypropylene suture material was the
best suture materials used. Meheust et al.
[15] reported that the possibility of
infection and sinus formation in different
anatomical regions increases up on using
of non-absorbable suture material but not
in toggle pin fixation in the dogs. This
result coincides with our results where no
complication of infection or sinus was
recorded in any the 12 dogs studied.

Brinker et al. [2] stated that
craniolateral  approach  provide  perfect
exposure of femoral head and acetabulum.
This result is like that recorded in this

work where in this approach the femoral
head clearly defined after dissection of the
covering muscles and surgeon can luxate
it easily. Slatter [7] stated that limb disuse
atrophy and soft tissue adhesion may
occur as a complication. That result
contradicted with this study as there is no
disuse limb atrophy in any of the
successful cases and may disuse atrophy
present due to failure of toggle pin
technique suture material. In Toggle pin
fixation cases, 50% of patient underwent
arthritis and its severity depending on
repairing degree and minimal surgical
invasion trauma and the accidental trauma
[15]. Cartilage injury did not occur with

independent acetabulum drilling, but it
occurred in  6/16 hips where the
acetabulum  was drilled through the

femoral tunnel [24-26]. This explains why
osteoarthritis is developed after hip joint
stabilization with the toggle pin approach.
Also, Segal et al. [27] said that 9 of the 12
joints had femoral head cartilage injury in
a study and concludes that minimally
invasive approach can be used to achieve
closed reduction and stabilization of
coxofemoral luxation. Because of the
relatively high incidence of femoral head
cartilage  loss,  refinements to  the
procedure may be required before its use
in clinical instances. This result agrees
with ours because 4 dogs out of the 12
dogs underwent osteoarthritis 4 weeks
post-operative and this coxitis occurred
due to surgical manipulation of the toggle

pin technique and drilling which make
harmful effect on the joint articular
cartilage.

Thigh circumference was higher in the
toggle pin group at 30, 60, and 180 days

post-post-operative [10]. This result was
consistent with the findings of this
research due to all successful cases can

move freely with normal hip joint motion
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range  post-operative. The variety of
methods that have been recommended for
the treatment of hip joint luxation reflects
the fact that no single method has
consistently  shown  positive  outcomes
[28]. Even though the joint will function
normally, arthritis of the hip may develop
after  successful  coxofemoral  luxation
treatment.  Complications  of  surgical
treatment of coxofemoral luxation include
recurrent luxation, implant migration or
failure, neurological impairment,
infection, harm to the articular cartilage or
periarticular tissues, and surgical costs.
Surgical methods, on the other hand,
provide more stability and significantly
lower the incidence of luxation when
compared to closed reduction, which has
a much higher recurrence rate [29-22].

In conclusion, Toggle pin fixation is a
useful technique that needs the use of
specialized tools and materials. The
method may be effective in dogs with
coxofemoral luxation. The toggle pin
fixation fails mostly because of suture
material breaking in four cases, two of
them were done by  multifilament
polyester suture material, and another 2
cases were done by orthopedic wire size
0.5. Monofilament Polypropylene suture
material was malleable and successful in
the applicated 4 cases. Monofilament
Polypropylene suture material 2 USP was
the best material for suturing in TP
technique  followed by  multifilament
polyester 5 USP, and finally with stainless
steel wire size 0.5mm and which is not
malleable during surgery and easy to be
broken. Toggle pin technique may cause
osteoarthritis of hip joint (coxitis) post-
operative that may occur due to surgical
manipulation and drilling which make
harmful effect on the articular cartilage.
Further research is needed to determine
the long-term efficiency of the toggle pin

material and the implementation of this
method in various clinical situations.

Conflict of interest

None of the authors have any conflict
of interest to declare

References

[1] Evans, H.E. and Christensen, G.C.
(1979): Miller's  Anatomy of the
Dog. Second edition. W.B.
Saunders, Philadelphia, pp 254-257,

374-392, 1006-1022.

[2] Brinker, W. O.; Piermattei, D. L. and
Floo G. L. (1990): Handbook of
small animal orthopedics and
fracture  treatment (ed. 2). -
Philadelphia, PA Saunders, p. 342-
353.

[3] Benzioni, H.; Shahar, R.; Yudelevitch,
S. and Milgram, J. (2008): Bacterial
infective  arthritis of  coxofemoral
joint in dogs with hip dysplasia. Vet.
Comp. Ortho. Traumatol. 21: 262 —
266. Blacwell Science, p. 445-467.

[4] Pond, M.J. (1971): Normal joint
tissues and their reaction to injury.
Veterinary Clinics of North America

1, 3, 523-535.

[5] Eaton-wells, R. and Whittick, W.G.
(1990): Luxations. In: Canine
Orthopedics. Ed. W.G.  Whittick.
Second edition. Lea and Febiger.
Philadelphia, pp 491-518.

[6] Ozaydin, I.; Kilic, E.; Baran, V.
Demirkan, |I.; Kamiloglu, A. and
Vural, S. (2003): Reduction and

stabilization of hip luxation by the
transposition  of the ligamentum
sacrotuberale in dogs: an in vivo
study. — Vet. Surgery, 32, p. 46-51.

[7] Slatter, D. (1993): Textbook of small
animal surgery (ed. 2). —
Philadelphia, PA Saunders, p. 1786-
1804.

[8] Basher,
Newton,

AW.P,;
C.D.

M.C. and
Coxofemoral

Walter,
(1986):

136



Zag Vet J, Volume 51, Number 2, p 129-139-June 2023

Gomaa et al., (2023)

[9]

[10]

[11]

[12]

[13]

[14]

[15]

luxation in the dog and cat, Vet.
Surg. 15(5):356-362.

Denny, H.R. and Butterworth, S.J.
(2000): A guide to canine and feline
orthopedic  surgery 4th ED. -
Oxford, PA Blacwell Science, p.
445-467.

Lins, B.T.; Selmi, A.L.; Souza, S.S.
and Custddio, P. (2009): 34th World
Small Animal Veterinary
Association World Congress
Proceedings  Toggle Pin  Versus
Femoral Head and Neck Ostectomy
for Treatment of Hip Luxation in
Small Breed Dogs. Anhembi-
Morumbi  University Sdo  Paulo,
Brazil 70:483-492.

Fossum, T. W., Hedlund, C. S,
Hulse, D. A., Johnson, A. L., Seim
I, H. B., Willard, M. D., & Carroll,
G. L. (1997). Small Animal Surgery.
St.  Louis, Missouri: Moshy-Year
Book. P. 949-955.

Trostel, C.D.; Peck, J.N. and deHaan,

J.J.  (2000): Spontaneous bilateral
coxofemoral luxation in four dogs. —
J. Am. Anim. Hosp. Assoc.,36(3): p.
268-276.

Serdy, M.G.; Schulz, K.S; Hornof,
W.; Koehler, C.; Chiu, D.; Vasseur,

P.B. (1999): Closed toggle pinning
for canine traumatic coxofemoral
luxation. - Veterinary and
Comparative Orthopedics and
Traumatology, 12(1): 6-14.

Knowles, A.T., Knowles, J.O. &

Knowles, R.P. (1953): An operation
to preserve the continuity of the hip

joint. J of the Am. Vet. Med.
Association 123, 508-515.

Meheust, P.; Bourgeron, A. and
Legeard, F  (2001):  Stabilizing
traumatic  coxofemoral  dislocations
using the Meij-Hazewinkel-Nap
modified technique. A retrospective

[16]

[17]

[18]

[19]

[20]

[21]

study of 64 cases. — Eur. J. Comp.
Anim. Pract, 11(2), p. 147-156.

Flynn, M.F.; Edmiston, D.N.; Roe,
S.C.; Richardson, D.C.; DeYoung
DJ. and Abrams, C.F. (1994):
Biomechanical evaluation of toggle
pin technique for management of
coxofemoral luxation. Vet. Surg, 23,
p. 311-321.

Martini, F.M.; Simonazzi, B. and Del
Bue, M. (2001): Extra-articular
absorbable suture stabilization  of
coxofemoral luxation in dogs. Vet.

Surg., 30, p. 468-475.

Palgrave, K. (2012): Radiography in
veterinary practice — a review and
update Vet. Nursing J., 27(2): P51-
55.

Morgan, R.V. (1988): Handbook of
small animal practice. New York:
Churchill living stone, 1135-1142.
Johnson, S. (1996): “Nonsteroidal
anti-inflammatory analgesics to
manage acute pain in dogs and cats.”
Comp CE (October 1996): 1117-
1123 plumb veterinary drug
handbook (6th ed), P401.

Sano, T; Nishimura, R.; Mochizuki,
M. and Sasaki, N. (2003): Effects of
midazolam-butorphanol,
acepromazine-butorphanol and
medetomidine on an induction dose
of propofol and their compatibility
in dogs. J Vet Med Sci, 65:1141.

[22] Kieves, N. R.; Lotsikas, P. J.; Schulz,

[23]

K. S., and Canapp, S.O. (2014): Hip
toggle stabilization using the
Tightrope® system in 17 dogs:
technique and long-term
outcome. Vet. Surg., 43(5), 515-522

Fox, D.B and Trostel, C. (2020):
Coxofemoral Joint Luxation in Dogs
Treated with Toggle Rod
Stabilization: A Multi-Institutional
Retrospective  Review with  Client

137


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Palgrave%2C+Kimberly
https://onlinelibrary.wiley.com/journal/20450648
https://onlinelibrary.wiley.com/toc/20450648/2012/27/2
javascript:;
javascript:;
javascript:;

Zag Vet J, Volume 51, Number 2, p 129-139-June 2023

Gomaa et al., (2023)

[24]

[25]

[26]

Survey.J Am Anim
(2): 83-91.
Cetinkaya, M.A.
(2010):  Modified
pin technique with nylon
monofilament  suture  material  for
treatment of two caudoventral hip
luxation cases. Vet Comp Orthop
Traumatol, 23(02): 114-118

Vidoni, B.; Bauer, V.; Bockstahler,
B.; Gumpenberger, M.; Tichy, A,
Aghapour, M. (2021): Early
Diagnosis of Canine Hip Laxity:
Correlation between Clinical
Orthopedic  Examinations and the
FCI Scoring Method in a Closed
Cohort of  Rottweilers.  Animals
11(2): 416.
Helmick,
Strasberg, J.R.,
(2018):  Evaluation  of
techniques for toggle pin
coxofemoral luxation in

Hosp Assoc., 56

and Olcay, B.
Knowles toggle

J.L, Bugbee, S.E,,
and Franklin, S.P.
modified
repair of

dogs: a

[27]

and
and

cadaveric study. Veterinary
Comparative Orthopaedics
Traumatology, 31(05), 315-320.

Segal, U.; Shani, J., and Joseph, R.
(2018): Minimally invasive
technique for coxofemoral luxation
stabilization using transarticular
toggle system: a cadaveric study. J.
of Small Animal Practice, 59(3),
154-160

[28] Stead, A.C. (1970):Changes in the hip

[29]

[30]

joint of the dog following traumatic

luxation. J. of Small Animal
Practice, 11(9): 591-600.

Bone, D.L.; Walker, M. and
Cantwell, H.D. (1984): Traumatic
coxofemoral luxation in  dogs.

Results of repair. Vet. Surg., 13(4):
263-270.

Shuttleworth, A.C. (1950): Bone and
joint injuries in the dog. The Vet.
Rec., 62(25): 365-370.

138



Zag Vet J, Volume 51, Number 2, p 129-139-June 2023 Gomaa et al., (2023)

Al padlal)

A1 A Glaa) ey 338N Juale culli B o Ja il A8yl o) ) oL sl jadl b gadd) (e £ gi) AT s A la
sl B
L;,\Ld\@jéj*gj&&.w,w)’d\w\m,w;w
44511 Gt dxada — g shand) Qlall 40S — 228315 padill 5 dal jall aud

Mﬂ\wﬂ)w}@)\ﬁj\@h LSJLAJ\&_\H\ME‘WY\})JM\}‘\A\);“ GSM\)AJ‘@M;\);‘(Q
u)uﬂ\‘sa‘sa\);é;u\h\mﬂ\dm&o - ""sﬂwd;}ﬂ\w)kdbww\kﬁ\wu)uuuMJM
12 222 e ) jall s M\md\;dﬂéﬂiﬁ!\yﬂ\}w\;u\ Claa Al clde Liaal) 45 jlaal) Chiacai 3
> s dae o3 glaall Gile ja 1681 a8 L jalls Sam dsaa Allay Gl 1S 26-14 0 e o8 Gl il QS
Al clly ey o3 :«_ms\my\e\mggﬂxgg&@ﬂssﬂ\d@oiwsﬂw\dm@_%@se: (0 sl B34 gl
&}M\M\dw Cai ol S 9Y) Ao senal) e gana 3 A QSN Ciand Lgpal 3330 Juaddd ) a sl Culas)
Jaiall s 'hU\@M\}zw&QMJ}L;yQ\M\ dal b aladiuly cp Ja sl 45 )l aladialy
Jiadal) s &5 AU de ganally 5 (e Gl el daate i g aladiu) ae o Jagill A4l aladduls g il
oaadll ‘*-d-“d‘ 3*—."—'3(\&3‘ o3 i o5 ale 0.5 (ulie Jeinliliv dlls abadiuly o dasill 455k aladiuly ¢ slad)
de ganall o) ) &l Guald g Al 4axdV) aladiuly (5 AT 3 e Jualdd) @i Bale) 5z oall Ax jo oty (g jalall
L 5 Alaad) amy W geanr lighy Vs Cplus n o)l e Jalatll (8 g 2ay dlaall L (IS 4) ASY)
ok Cun il alens CulS (ined sall) Aerdiead) B3l G s (SIS 6) A de sanal) lS Laiy Slieliad)
43]\:&\4.:}@\@\)4;\} &}Muw\mw}u@m&@;*hmuyu4@w\;meM\M\
&éksuh(u&ﬁu\Aa.;d;sl\M&dﬁ\nfé;uhj&w\‘fguu\swmy\&u\uy(uﬁﬁ)
Aul Al o3 e dadall s 238 Juade liledl] (e Al 12 dial o US4 Jle LS Alaall any aalasl 3 20y L)
Gl 25 yiadgll & Gr Jasill (8 Alal) o g dunadl (IS 2 Gt @ el alal) Galug g Jsdl Ldldl o
obe 0.50ubiliny)

139



