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ABSTRACT

It is reported the case of a 7-month-old male goat of alpine race, who presented claudication of the right
hind limb without definite cause. Clinical and radiographic examinations were performed, suggesting
traumatic dislocation or avascular necrosis of the femoral head with consequent degenerative joint disease.
It was performed a surgical treatment by an arthroplasty by excision of the head and neck of femur. The
histopathological study by staining hematoxylin and eosin described: necrotic bone, lacunae containing
necrotic osteocytes, as well as necrotic bone marrow. This information proved the diagnosis of avascular
necrosis of the femoral head and neck. In the post-surgical period, the clinical recovery of the patient
was considered good, the pain was mitigated and the function of the affected limb was improved. The
present case is the first report of this disease in goats in Peru.

Keywords: Aseptic, goat, exeresis, osteoarthritis, osteonecrosis (Source: DeCS).

RESUMEN

Se reporta el caso de una cabra macho de raza alpina de 7 meses de edad, que presentaba claudicacion
del miembro posterior derecho sin causa definida. Se realizaron los examenes clinicos y radiograficos,
sugiriendo luxacién traumatica o necrosis avascular de cabeza femoral con consecuente enfermedad
degenerativa articular. Se realizé tratamiento quirtrgico mediante artroplastia por excision de cabeza y
cuello femoral. El estudio histopatoldgico mediante la coloracidon de hematoxilina y eosina describid: hueso
necrético, lagunas conteniendo osteocitos necroéticos, ademas de médula ésea necrotica. Esta informacion
comprobo el diagndstico de necrosis avascular de la cabeza y cuello femoral. En el post quirdrgico, la
recuperacién clinica del paciente se considerd buena, mitigando el dolor y mejorando la funcién del
miembro afectado. El presente caso se trata del primer reporte de esta enfermedad en caprinos en el Peru.

Palabras clave: Aséptica, caprino, exéresis, osteoartritis, osteonecrosis (Fuente: DeCS).
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INTRODUCTION

The avascular necrosis of the femoral head and
neck (AVNFH) is also known as Legg-Calve-Perthes
disease or aseptic necrosis of the femoral head.
This is a disease related to development and it
is described in human being, companion animals
and various species used as animal models. (1,2).

In dogs, the AVNFH usually occurs unilaterally
with a frequency of up to 80% of cases (1). The
causes are not yet well known. However, the
pathophysiology is described as a deficit in the
blood supply that causes ischemia and necrosis
of the femoral head. The deficit of blood supply
in this area may be due to several factors: in the
case of traumatic lesions in the femur neck, the
blood supply and drainage of the head will be
compromised by the rupture of vessels at the site
of the fracture (3). Experimentally, AVNFH has
been reproduced using corticoids (4) and injury
products by physical agents such as: temperature,
pH, alcoholic solutions and the ligature of the
lateral and medial circumflex arteries (5). In the
development of the AVNFH, the repetitive forces
that are applied on the necrotic bone, at the level
of the epiphysis of the femoral head, will cause
cracks and fissures in the articular cartilage. This
causes the collapse of the subchondral trabeculae,
followed by the progressive flattening of the
femoral head. Subsequently, the fibrovascular
tissue repairs it by beginning at the periphery of
the femoral head. Finally, the joint incongruence
leads to osteoarthritis of the coxal articulation (6).

The clinical signs commonly shown are unilateral
or bilateral claudication of the hind limbs, which
progress with the inability to support the weight on
the affected limb or both extremities. The palpation
of the hip may generate pain and difficulty to
perform the movements of abduction, flexion and
extension (3). In addition, the affected limb may
be shortened, the greater trochanter may become
prominent and there may be atrophy of the gluteal
and quadriceps muscles. (6)

The diagnosis may be complemented by taking
radiographs of the hip in ventro-dorsal and medial
lateral incidences. The first radiographic indicator
is the hip widening. The affected femoral head has
a defined vesicle appearance as the interior of the
bone begins to be necrotic. The epiphysis looks
flattened by the subchondral erosion and if there
is sufficient trabecular destruction, the cortical
begins to break and collapse (7). At this time, the
femoral head may appear fragmented. Finally, the
femoral head does not reach its original shape in
the healing process, causing the acetabulum to try
to accommodate and become arthritic (1).

The treatment is usually aimed at controlling pain
and preventing loss of function of the affected

limb. In a conservative manner, complete rest and
treatment with non-steroidal anti-inflammatories
is moderated proposed. The complete replacement
of the femoral head and neck is also reported
(8). However, the arthroplasty by excision of the
head and neck of the femur is the technique most
commonly used as a rescue of the affected limb and
intended to relieve pain, although pseudoarthrosis
and other complications have been reported, which
may lead to unpredictable results (9).

PATIENT EVALUATION

Anamnesis. A male goat patient of 7 months of
age and 18 kg of weight, with a history of apparent
injury due to hip trauma, was presented at the
facilities of the Universidad Cientifica del Sur. The
animal had claudication with support of the right
posterior limb. The animal is native to Metropolitan
Lima and lives in a pasture with other goats of the
same age and size.

Findings of the clinical examination. In the
clinical examination, the patient was evaluated at
station, while walking and at a jog. The patient had
a grade 2 claudication of the right hind limb (on
a scale of 0 to 5: moderate lameness and clearly
visible at the trot). A muscle hypotrophy of the
hip and the right hind limb, as well as a notorious
prominence of the lateral region on the greater
trochanter of the femur were observed at the
inspection of the pelvis (Figure 1).

1.

Figure 1. Inspection in posterior (a) and right lateral
(b) in a male alpine goat of 7 months of age
with claudication of the right hind limb: A
prominence is identified in the lateral region
on the greater trochanter of the femur

The physical evaluation was carried out with
sedation, it was found a difficulty to perform the
extension and flexion of the right hip joint and
crackling sounds in the coxal articulation were
detected. The Ortolani Test was performed with
positive results. This information allowed proposing
a presumptive diagnosis of traumatic dislocation or
avascular necrosis of the femoral head and neck
with consequent joint degenerative disease.
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Diagnostic help. In order to complement
the clinical diagnosis, pelvic radiographs were
performed in two incidences (middle lateral
and ventro dorsal). The right coxal articulation
showed: increased joint space, irregular shape
of the femoral head and neck and periarticular
osteophytosis (Figure 2).

Figure 2. Hip x-ray in ventrodorsal incidence (a) and
lateral mid incidence (b) of a 7-month-old
male alpine goat. Right coxal articulation:
irregularity and porous aspect of the femoral
head with areas of decreased density in the
epiphysis, compatible with focal bony lysis
(thin arrows). The cranial - lateral area of the
acetabulum has osteophytes (thick arrows).
Flattening and irregularity of the articular
surface of the head of the femur that causes
subluxation of the joint.

Treatment approach. Based on the findings of
the clinical examination and the imaging study,
it was decided to perform an arthroplasty by
excision of the right femoral head and neck. For
pre-anesthetic medication, medetomidine (1 mg/
kg), ketamine (2 mg/kg) and butorphanol (0.1 mg/
kg) were all used intramuscularly. The cephalic vein
was cannulated and induction was performed with
Propofol (2 mg/kg) and Fentanyl (0.001 mg/kg). Once

the unconsciousness was obtained, the patient
was intubated and the anesthetic situation was
maintained with isoflurane in 100% oxygen using
a non-rebreathing circuit. Assisted ventilation was
performed throughout the surgery.

The patient was positioned in the left lateral
decubitus position; a vertical incision was made
lateral to the right greater trochanter. After
dissection of the subcutaneous tissue, retraction of
the biceps femoral muscle was caudally performed
and the tensor muscle of the fasciae latae cranially.
An incision was made in the periosteal insertion
of the vastus lateralis muscle and it was ventrally
reflected. The joint capsule was identified and
incised, which was very thickened, to then perform
the section of the round ligament. In the inspection
of the femoral head, it presented an irregular
and rough surface to the touch; the articular
cartilage was thickened and showed ulcerations
and numerous subchondral cracks

In order to perform the ostectomy, an assistant
turned the limb outwards until the patella is
directed upwards; this maneuver produced the
dislocation of the joint. The exeresis was performed
with an osteotome and an impactor. The line of
ostectomy belonged to a straight line between
the junction of the femoral neck and the third
trochanter (Figure 3).

1 L

Figure 3. Surgical piece after the femoral head and
neck exeresis. The tissue is multifragmented

with irregular fibrous tissue, a region of

collapsed and necrotic articular cartilage

(white arrows), as well as subchondral cracks

(black arrows) is evident in the femoral head.

To perform the ostectomy, an assistant turned the
limb out until the patella was directed upwards;
This maneuver caused dislocation of the joint. The
exeresis was performed with an osteotome and an
impactor. The ostectomy line corresponded to a
straight line between the junction of the femoral
neck and the third trochanter (Figure 4).



Salinas y Celi - Avascular necrosis of the femoral head in a goat 7375

Figure 4. The incision line is verified after the éS(cision
of the right femoral head and neck.

Soft tissue closure was performed with 1-0
absorbable suture material and skin suture with
non-absorbable 1-0 material. The pain handling
was performed with ketoprofen at a dose of 1 mg/
kg intramuscularly every 24 hours and antibiotic
therapy with cephalotin at a dose of 30 mg/kg
intramuscularly every 12 hours. The patient went
on to recovery in a cage, starting his rehabilitation
at 24 hours with controlled walks and promoting
the early use of the limb. The recovery was
considered good. The full support of the operated
limb and no signs of pain at 30 days of post-surgery
were achieved.

Histopathological diagnosis. The femoral
head and neck surgical piece was fixed in 10%
formaldehyde and sent for histological-pathological
study with haematoxylin and eosin staining in
the Histopathology Laboratory of the Universidad
Cientifica del Sur. Histopathologically, a wide
variety of trabecular bone necrosis was observed
with limited inflammatory changes. The diagnosis
corresponded to avascular necrosis of the femoral
head and neck (Figures 5 and 6).

DISCUSSION

Goats and other minor ruminants stand out for
their anatomy and vasculature similar to humans;
therefore, they have been used as experimental
models for the knowledge and management of
AVNFH (10, 2, 11). The femur of these animals
was also used as a reference to know aspects of
the evolution and regeneration of AVNFH (12).
However, no reports were found in the literature
consulted of experimental and natural cases of
NACF in goats in Peru; so we consider the present
case as a first report.

Figure 5. Section of necrotic bone, the articular cartilage
is thickened and abnormal chondrocyte
dispositions are observed (thin arrows).
Area of subchondral bone necrosis, there
are empty trabecular bone gaps containing
necrotic osteocytes (thick arrows). The
hematopoietic tissues show depression and
you can see atrophic adipose tissue (asterisk)
(Hematoxylin and eosin, 20x).

fibrotic marrow in an eosinophilic matrix,
this tissue as a whole is partially connected
to the necrotic bone (asterisks). Some
multinucleated giant cells can be seen in the
periphery of the matrix (large arrows). There
are some empty gaps in the trabecular bone
containing necrotic osteocytes (thin arrows).
(hematoxylin and eosin, 40x).

The AVNFH is not well described in small ruminants.
Thus, it is believed that it could have a hereditary
component and affect more young animals, as
it is recognized in other species (1). A probable
explanation of the few reports of this disease may
be a consequence of the characteristics of goat
breeding (in herds or extensive breeding). It is
common for animals affected with chronic lameness
and that are unproductive being discarded or may
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finally have cachexia and dead without a definite
cause. In that sense, it is also possible that the
AVNFH is underdiagnosed in goats and is confused
with diseases such as caprine arthritis encephalitis
and other conditions that lead to degenerative joint
disease (13).

In this case, the simple radiography was the tool
used to approximate the diagnosis of AVNFH, which
showed irregular bone density and degenerative
changes typical of osteonecrosis of the head
and neck of the femur. Radiologically, signs of
osteonecrosis were observed, with a decrease in
the radio-density of the femoral head and abnormal
contours of the same (1). These findings agree
with the findings available in experimental studies
in goats and sheep (12).

The histological findings also belonged to the
expected findings in a necrotic bone affected by
AVNFH (11,14). These changes were reported as
empty osteocyte gaps or with necrotic osteocytes.
This necrotic bone was surrounded by fibrotic bone
marrow, which was disorganized and with abundant
collagen fibers. An eosinophilic matrix and some
giant multinucleated cells adjacent to the bone
trabeculae were also identified in the marrow.

In this report, the surgery was performed in order
to control the pain in the affected coxal articulation,
by limiting the unstable bony contact between the
femoral head and the acetabulum. This intervention
generated the formation of a fibrous false joint,
thus improving the comfort and function of the
affected limb (15,16). It is important to highlight
postoperative care in this case, in which the use of
the limb was promoted as soon as possible after

surgery. With this aim, daily walks were made using
a harness conditioned to the patient, as well as the
application of analgesics to ensure comfort and
adequate mobility. The purpose of this measure
was based on preventing the fibrous tissue that
will form during the postoperative period will be
restrictive and limiting the range of motion of the
operated coxal articulation (9).

On the other hand, it could be considered that age
and weight were additional factors that contributed
to the recovery of the patient, since in dogs and
cats, for example, it has been indicated that at
greater age and greater weight, the capacity of
compensate for mechanical disadvantages in the
coxofemoral joint after surgery (8).

No controlled studies were found that would have
evaluated the surgical results of complete excision
of the femoral head and neck in goats or other
minor ruminants. Therefore, the present case is
considered as a first report in Peru of NACF in goats.
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