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Abstract
Background: Patellar luxation (PL) is a common orthopedic affection among farm and pet animals with mostly
congenital (environmental and/or genetic) background.
Aim: We report here the first observation of lateral PL in Hejazi goats bred in Libya.
Methods: Five Hejazi goats aged between 4 months and 2 years with severe hind limb lameness were admitted to
Al-Sorouh veterinary clinic in Tripoli during the period from 2016 to 2018. The goats were thoroughly examined
clinically and radiographically. Two goats were surgically treated, and the other three cases were not because of
either the cost limitation or expected poor prognosis. The surgical intervention involved femoral trochlear sulcoplasty,
medial joint capsule imbrication, and tibial tuberosity transposition.
Results: The clinical examination showed grade III–IV lateral PL. Radiologically, there were unilateral or bilateral,
ventrocaudal, and dorsal PLs. Two cases were referred to surgical correction. One case almost restored the normal
movement of stifle joint together with a good general status 1 year postsurgery. However, the surgical treatment was
not effective in correcting the luxated patella in the second case.
Conclusion: Lateral PL is common among orthopedic affections in Hejazi goats in Libya, and its surgical treatment
provided a quite convenient approach. An association between inbreeding and the PL was suggested in those cases.
Keywords: Clinical and radiological findings, Hejazi goat breed, Inbreeding, Patellar luxation, Surgical treatment.
Introduction
Patellar luxation (PL) is a musculoskeletal affection
characterized by deviation of patella from its normal
sliding movement on the trochlear groove (Mostafa
et al., 2008; Di Dona et al., 2018). The patella either
deviates in dorsal, lateral, medial, or rarely ventral
direction (Burnei et al., 2020).
The cause of PL in different species has been suggested
to be a multi-causal type of disorders; congenital
in immature animals and acquired in adults due to
traumatic incidences (Fowler, 1998; Van Hoogmoed
et al., 1998; Shettko and Trostle, 2000; Vidoni et al.,
2006; Abuja et al., 2014; Di Dona et al., 2018).
The patella is a large sesamoid bone embedded into
the inserted tendon of the quadriceps muscle of the
thigh (Frandson et al., 2009). The femeropatellar joint
formed between the trochlear groove of the femur and
the patella (Dyce et al., 2009). The trochlear groove is
formed from two oblique medial and lateral trochleae
(trochlear ridges) (Dyce et al., 2009). The medial one
is higher than the lateral one and continued with the
medial condyle of the femur (Fathi et al., 2016). During
PL, one or both of the trochlear ridge(s) flatten(s),
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allowing the patella to slide from its normal pathway
(Luxation) (Di Dona et al., 2018).
The fixation and motion mechanisms of the patella
are mainly controlled by femeropatellar and patellar
ligaments (Dyce et al., 2009). This mechanism is lost
during PL leading to the characteristic stifle joint lock
(Fossum et al., 2007). Additionally, it has been found
that the direction of luxated patellae is variable among
animal species because of some anatomical differences
(Fossum et al., 2007).
Medial and lateral PLs have been reported in sheep
(Shettko and Trostle, 2000), goat (Baron, 1987), alpaca
and llamas (Kaneps et al., 1989; Abuja et al., 2014),
miniature horses (Arighi and Wilson, 1993), and
deer (Sundberg and Nielsen, 1981), and are the most
common orthopedic problems encountered in dogs’
stifle joint (Arthurs and Langley-Hobbs, 2006; Stanke
et al., 2014). This orthopedic problem is also reported
in humans (Gao et al., 2018; Sanders et al., 2018).
PL is corrected surgically in different animal species
using various surgical procedures based on the
underlying causes (Shettko and Trostle, 2000; Arthurs
and Langley-Hobbs, 2006; Abuja et al., 2014; Stanke et
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al., 2014). These surgical techniques include trochlear
sulcoplasty, tibial tuberosity transposition (TTT),
retinacular imbrication, trochlear block recession,
trochlear wedge recession, abrasion trochleoplasty,
and in adult dogs anti-rotational suture placement
(fabella-patella or fabella-tibial). Mostly two or more
surgical techniques are used in combination (Shettko
and Trostle, 2000; Arthurs and Langley-Hobbs, 2006;
Abuja et al., 2014; Stanke et al., 2014).
Breeding of Hejazi goats has been recently adopted in
Libya. Hejazi goats are cross-breed goats thought to
have originated from breeding Kapla breed and local
goats of the Arabian Peninsula (Amills et al., 2017;
Mahmoud et al., 2020). This breed belongs to longeared goats, a feature that makes them popular among
Libyan breeders (Amills et al., 2017). For that, and
because of their limited number in Libya, Hejazi goats
were subjected to inbreeding practice, which might be
responsible for the emergence of some genetic disorders
like PL (Cecchi et al., 2020).
To the best of the authors’ knowledge, no reports are
available about the prevalence and management of PL
in Hejazi goats. Therefore, the purpose of this study
was to present the clinical, anatomical, and radiological
aspects of PL in this particular breed of goats. The
present report also aims to document the surgical
intervention as the most appropriate approach to correct
this orthopedic condition.
Materials and Methods
Five Hejazi goats from both genders, suffering from
either unilateral or bilateral hind limb lameness, were
enrolled in the current study. Four goats were young
(between 4 and 6 months of age), and one case was
older (2-year-old).
A complete examination of the affected limb was carried
out, particularly the stifle area. In addition, a clinical
examination was carried out, including vital signs,
mucous membranes, and other general status indicators
for investigating any other abnormalities and as a preoperative measure. When PL was noticed, it was graded
according to the grading system previously published
(Roush, 1993; Arthurs and Langley-Hobbs, 2006).
Two orthogonal radiographic views were taken to
each case’s effected stifles, including mediolateral and
craniocaudal views.
The surgical intervention was elected for only two
from the presented cases. Surgical treatment was
decided upon owner’s consent. General anesthesia was
administered using 0.1 mg/kg xylazine hydrochloride
2% intramuscular (Adwia, Egypt), as a premedication.
The anesthesia was then induced using ketamine
hydrochloride 10% (Bremer-Pharma, Warburg,
Germany) at a dose of 2.5 mg/kg intravenously. The
anesthesia was maintained using a double drip of xylazine
0.1 mg/ml and ketamine 2 mg/ml at a 2.5 ml/kg/hour
rate. The animal was then placed on lateral recumbency,
and the stifle area was shaved and aseptically prepared.
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A surgical incision was made over the craniolateral
aspect of the stifle joint, which was fully extended. The
subcutaneous tissue and joint capsule were cut, and the
joint was exposed. Sulcoplasty on the trochlear groove,
joint capsule imbrication, joint capsule release, and
TTT were carried out following the standard procedures
(Baron, 1987; Kobluk, 1993; Roush, 1993; Shettko
and Trostle, 2000; Arthurs and Langley-Hobbs, 2006;
Abuja et al., 2014; Di Dona et al., 2018). The skin
and subcutaneous tissues were finally sutured. Clinical
examination was carried out 10 days post-treatment.
Phone call follow-up was possible with the successfully
operated case more than 1 year later.
Ethical approval
This study was carried out as an investigation based on
the routine diagnostic procedures and did not involve
any new materials or protocols requiring special
approval. In addition, the researchers were committed
to doing all interventions ensuring that they meet the
animal welfare protocols, such as shortening the time
of manipulation and minimizing the pain and stress
during animal handling and surgical procedures.
Results
The clinical examination showed that three cases
suffered from a severe unilateral hind limb lameness
with locked stifle correlated with grade IV lateral PL
(Fig. 1). The fourth case showed the same clinical
picture with bilateral PLs. The fifth case was a buck
that showed a grade-III lateral PL.
Radiographically, the stifle areas of the affected goats
showed ventrocaudal PL in three cases (Figs. 2 and 3)
and dorsal PL in the other two cases, for which surgical
treatment was performed (Fig. 4A).
Surgical incision of the stifle joint revealed an almost
flat trochlear groove suggesting trochlear ridge
hypoplasia. Surgical correction of luxated patella
showed satisfactory results in only one case but not
with the other. This doe was 6 months old with grade
IV lateral PL. Immediately after surgery, the stifle joint
was moving in a normal way, and the doe was able to
bear weight on the treated leg. Ten days postsurgery,
the doe walks normally, and the wound made complete
healing. Phone call follow-up 1 year later revealed
that the doe did well, gave birth once and got pregnant
again. The other goat was a 2-year-old buck with
approximately 50 kg body weight. In this case, the
surgical incision revealed a normal trochlear groove
and only three surgical procedures were performed;
namely, joint capsule imbrication, joint capsule release,
and TTT. The correction of the luxated patella was
difficult in this case. The surgical suture was ruptured,
and the pin fixation had broken once the buck stood on
the operated leg.
Discussion
PL is an orthopedic affection, which was described
in many animal species (Kobluk, 1993; Shettko and
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Fig. 1. Clinical presentation of PL in Hejazi goat. (A) Non-weight bearing lameness and locked stifle joint in the right hind limb.
(B) Laterally luxated patella (arrow).

Fig. 2. Mediolateral radiograph of the right stifle of a
12-month-old goat with a unilateral PL. The radiograph
shows a severely ventrocaudally luxated patella (black
arrow) with loss of trabecular pattern of the distal extremity
of femur (star), probably due to trochlear ridge hypoplasia.
The infra-patellar fat bad is superimposed by a joint fluid due
to stifle joint effusion (white arrow).
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Trostle, 2000; Mostafa et al., 2008; Abuja et al., 2014;
Di Dona et al., 2018) but with only one report in goats
(Baron, 1987). Of particular note, PL was not reported
in Hejazi goats. This study presents a number of cases of
lateral PL in Hejazi goats, a particular crossbred breed.
This breed is one of the popular imported fair animals in
Libya, bred in small herds with an inbreeding practice.
This practice may have contributed to the emergence of
such musculoskeletal disorders. Cases with congenital
luxation with a suspected hereditary component
have been reported and are thought to be inherited in
different animal breeds (Kaneps et al., 1989; Vidoni
et al., 2006; Gangwar et al., 2014; O’Neill et al.,
2016). In addition, PL was suggested to result from a
transmission of recessive genes in Shetland ponies and
sheepdogs (Hermans et al., 1987; Solanti et al., 2002).
Interestingly, genomic analysis has shown that loci on
some canine chromosomes are involved in PL in
the Flat-Coated Retriever breed (Lavrijsen et al.,
2014). A relationship was recently pointed out between
inbreeding and the PL disorder in dogs (Cecchi et al.,
2020). Despite the above data, the heritability for PL has
shown to be moderate, indicating that environmental
factors play a large role in the manifestation of this
disorder (Lavrijsen et al., 2013; Zanders, 2014).
However, there are neither epidemiological general
population data nor information regarding such
orthopedic defects in Hejazi breed.
The patella deviated laterally in all presented cases
with a ventrocaudal or dorsal direction. The degree
of luxation was severe in most cases (80% of cases).
Lateral PL was reported in a goat (Baron, 1987), while
in sheep, medial PL was found to be more frequent
(Shettko and Trostle, 2000).
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Fig. 3. Mediolateral radiograph of the right (A) and left (B) stifle of a 3-month-old goat with bilateral PLs. The
radiograph shows severely ventrocaudally luxated patellae (arrows).

Fig. 4. (A) Mediolateral radiograph of the right stifle of a 10-month-old goat showing a
dorsal PL (arrow) with no signs of trochlear ridge hypoplasia. There is also an avulsion
fracture of the tibial tuberosity (star). (B) Mediolateral radiograph of the right stifle of
the same goat immediately postsurgery showing that the patella (arrow) and the tibial
tuberosity (star) are placed almost at their normal anatomical locations.

Among the presented PL cases, surgical intervention
was possible with two cases with diverse outcomes.
While the surgery was beneficial to one case with
a complete correction of luxation and normal leg
movement for a long period after surgery, it was harder
and with different results in the other. The younger age
with more flaccidity of the anatomical structures may

be attributed to the good outcome in the former case
as compared with the heavier weight and denser and
harder anatomical structures of the latter mature buck.
In line with these findings, postsurgical PL outcome was
also variable in the literature. Surgical intervention of
PL in sheep showed a successful correction in all cases,
but persistent femeropatellar instability was reported
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by owners (Shettko and Trostle, 2000). In addition,
in dogs, it has been reported that in medial PL cases,
almost half of the repaired cases had persistent palpable
PL (Willauer and Vasseur, 1987; Di Dona et al., 2018),
and the frequency of postoperative complications
represented 18% of treated dogs (Arthurs and LangleyHobbs, 2006). Furthermore, the higher grade of PL and
heavier body weight were accountable for the higher
percentage of postoperative complications in the latter
report (Arthurs and Langley-Hobbs, 2006).
Conclusion
The present report highlights the clinical presentation
and the surgical outcome of PL in Hejazi goats. This
disorder could be attributed to a genetic basis resulting
from inbreeding practice, considering that this disorder
was only found in this breed but not in local goats. PL
was always lateral with either ventrocaudal or dorsal
directions. The surgical intervention was with variable
results but with a probable favorable prognosis in
younger goats.
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