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CLINICAL AND RADIOGRAPHICAL ASPECTS COMPATIBLE WITH NUTRITIONAL
SECONDARY HYPERPARATHYROIDISM IN TWO LION CUBS (PANTHERA LEO)
ASPECTE CLINICE ȘI RADIOGRAFICE COMPATIBILE CU HIPERPARATIROIDISMUL
SECUNDAR NUTRIȚIONAL LA DOI PUI DE LEU (PANTHERA LEO)
N. TUDOR1), A. TĂNASE1),
Camelia CHIRIȚESCU2), A. COMÂRZAN1),
Poliana TUDOR1), M.D. CODREANU1),*)

Young carnivores raised in captivity and fed with a
low calcium diet or inadequate calcium: phosphorus
ratio can develop severe osteopathy characterized by
bone demineralization. The present study describes
the clinical signs and radiographic aspects found in two
lion cubs (Panthera leo), bred in captivity, fed exclusively with meat, which showed bone changes compatible with secondary nutritional hyperparathyroidism.
The clinical examination showed: lameness in the hind
limbs, reluctance to move and preference for the decubitus position. Radiographic examination revealed
generalized osteopenia (characterized by a generalized decrease in bone opacity), accompanied by thinning of the compact diaphysis, with a double linear
appearance (following intracortical bone resorption)
and pathological fractures. Based on the history, clinical signs, radiographic aspects and literature data, the
bone changes identified in the two animals were compatible with nutritional secondary hyperparathyroidism. The dietary-therapeutic management consisted
in correcting the diet and supplementing with vitamins
and minerals, adapted to the individual requirements,
which led to the recovery of the two animals.
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Nutritional secondary hyperparathyroidism is a
metabolic disorder that affects young carnivores
immediately after weaning and is fed exclusively on
meat, hence the name "all meat diets" (25). The disease is especially common in young felines (21, 25)
and canines (2, 13). Previous studies have described
the presence of this condition in young wild carnivores
raised in captivity, in lion (1, 11), tiger (Panthera ti1) University of Agronomic Sciences and Veterinary Medicine,
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Tineretul carnivor crescut în captivitate și hrănit
cu alimente cu un conținut scăzut în calciu sau cu un
raport calciu:fosfor necorespunzător poate dezvolta
osteopatii severe caracterizate prin demineralizare osoasă. Prezentul studiu descrie semnele clinice și aspectele radiografice întâlnite la doi pui de leu (Panthera leo), crescuți în captivitate, hrăniți exclusiv cu carne, care prezentau modificări osoase compatibile cu
hiperparatiroidismul secundar nutrițional. La examenul clinic s-au observat: stare de abatere, șchiopătură
la nivelul membrelor posterioare, reticență în a se deplasa și preferință pentru poziția decubitală. Examenul
radiografic a evidențiat osteopenia generalizată (caracterizată prin scăderea generalizată a opacității oaselor), acompaniată de subțierea compactei diafizare,
cu aspect liniar dublu (consecutiv resorbției osoase intracorticale) și fracturi patologice. Pe baza istoricului,
semnelor clinice, aspectelor radiografice și datelor de
literatură, modificările osoase identificate la cele două
animale au fost compatibile cu hiperparatiroidismul
secundar nutrițional. Managementul dietetico-terapeutic a constat în corectarea hranei și suplimentare cu
vitamine și minerale, adaptat cerințelor individuale,
fapt ce a condus la recuperarea celor două animale.
Cuvinte cheie: pui de leu, Panthera leo,
hiperparatiroidism secundar nutrițional,
examen radiografic

gris) (3, 13, 27), leopard (Panthera pardus) (8), cougar (Puma concolor) (19). In addition, the literature
describes the presence of this condition in other species, such as ponies (15), horses (following the consumption of feed containing oxalates or plants of the
Oxolidaceae family) (20), reptiles (7, 18) and some
birds, the mountain hawk-eagle (Spizaetus nipalensis)
(26) or American crows (Corvus brachyrhynchos brachyrhynchos) (24), following a nutritional intake with
an inadequate calcium-phosphorus ratio.
Pathophysiologically, unbalanced ratios, rich in phosphorus and deficient in calcium, are the starting point in
the occurrence of hypocalcaemia, responsible for increased secretion of parathyroid hormone, followed by
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the tendency to normalize the level of calcium in the
blood by mobilizing it from the bones, and the continued
use of an unbalanced diets will ultimately lead to disorders of the bone (skeleton), characterized and dominated by generalized osteopenia (5). In general, the clinical signs expressed in young animals with secondary nutritional hyperparathyroidism are the result of osteopenia, characterized by lameness, skeletal pain, deformities of the limbs and spine, paresis and paralysis (due to
spontaneous vertebral fractures and spinal cord compressions) (4, 12). Some neurological signs are also described, such as convulsions and muscle tremors
(caused by the onset of hypocalcaemia) (12, 25). In secondary nutritional hyperparathyroidism, radiographically characteristic, following generalized osteopenia, are:
decreased bone opacity (due to bone demineralization),
thinning of the cortices of long bone diaphyses and the
presence of double cortical lines, and the appearance of
spontaneous bone fractures (on a pathological bone),
lordosis of the spine and narrowing of the pelvis (4, 12,
16, 23). It is estimated that, in general, in order for
osteopenia to be detected on radiographic imaging, the
bone loss must be approximately 30-50% (16, 23).
This study aimed to present clinical and radiographic signs in two lion cubs (Panthera leo), with bone
changes compatible with secondary nutritional hyperparathyroidism.
MATERIALS AND METHODS
Two female lions (Panthera leo) aged 6 and a half
months, raised in captivity, were presented for evaluation in the Clinic of the Faculty of Veterinary Medicine
Bucharest. The animals were in a very good state of
maintenance, weighing 36 kg (female A - Mara) and 38
kg (female B - Tina). The anamnesis showed that the
animals were fed exclusively with beef, especially organs (liver and heart). At the clinical examination, it
was observed that they showed a dullness, a diminished playful behaviour, lameness of grade I (female
A) and grade II (female B), respectively, in the hind
limbs, with a visible tendency to lordosis in female B.
The limping was observed about 2 - 2.5 months ago, in
both animals, initially intermittently, then progressively registered the tendency to permanence, the
animals becoming reluctant to move and preferring to
lie down. It should be noted that there was no history
of mechanical-traumatic injuries, the two females living and playing together in the same space. On palpation, increased sensitivity was observed in the hind
limbs and on the dorsal area of the body, especially on
the lumbar area. At the level of the long bones of the
hind limbs, unevenness was found, compatible with
the presence of calluses, which required radiographic
investigations. Laboratory investigations did not show
changes in the haematological profile (haemoleuko-

gram), and the blood biochemical level there were significant increases in alkaline phosphatase activity in
both patients (376 U/L and 412 U/L, respectively - the
report was made compared to previously established
reference values for lions in captivity) (International
Species Information System, cited by 17). The coproparasitological examination was negative. The two exemplars had social behaviour, without any signs of
aggressivity. Due to these features, a mild sedation
protocol was decided, in order to facilitate the examination (6). Dexmedetomide 10 μg/kg (Dexdomitor)
was injected into the gluteal muscles. Ten minutes
after the administration, the depth of sedation was
tested and the lions were moved on the radiological table. During the procedure, the heart and respiratory
rates remained stable at approximately, 60-65 beats/
min and 14-18 breaths/min, respectively. The duration of the sedation was 30 minutes for each lion and
was followed by atipamezole (Antisedam) administered at a dose of 100 μg/kg intramuscularly, after
moving back the lions into the transport cage. Images
of lateral and dorsal decubitus were obtained for all
limbs, spine and pelvis. The radiographic examination
showed generalized osteopenia, with reduced radiopacity of all bones, thinning of the compact diaphysis
and widening of the medullary canal of long bones,
compact diaphyseal with double appearance
(especially in the femur, bilaterally) in both patients.
In female A, from the medio-lateral view of the left
hind limb there was a folded fracture in the distal extremity of the femur, and the femoral diaphysis (bilateral) showed double cortical lines (Fig. 1).

Fig. 1. Medio-lateral view of the left hind limb
(female A). Fracture in "green wood"
in the distal extremity of the femur.
Double cortical line at the femur (arrow)
In female B, from the medio-lateral view of the left
hind limb multiple fractures were identified (Fig. 2):
pathological fracture in the proximal extremity of the
femur; complete fracture in the proximal extremity of
the fibula with slight angulation; old fracture, in “green
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wood”, at the level of the proximal extremity of the
tibia, with calluses. In addition, in the distal extremity
of the tibia, there was a second fracture in "green
wood", more recent, and the compact femoral diaphysis also had a double appearance.

Fig. 4. Pelvic ventro-dorsal view. Generalized
osteopenia and slight collapse of the pelvis

Fig. 2. Medio-lateral view of the left hind limb
(female B) with multiple fractures and double
cortical line at the level of the femur (arrow)
At the level of the spine, from the right lateral view,
there was a decrease in the radiopacity of the vertebrae and a slight lumbosacral lordosis (Fig. 3).

Fig. 3. The lateral view (female B) of the
lumbosacral spine shows the reduction of radiopacity
of the bone rays, including the vertebrae and a
slight lordosis in the distal lumbar segment
From ventro-dorsal view, in addition to decreasing
the bone opacity, a slight narrowing of the pelvis was
also observed (Fig. 4).

Synthetic and corroborated analysis of clinical
signs, anamnesis and specific radiographic images, in
correlation with data from the literature, allowed the
assessment that bone changes in the two animals included and described in this study are compatible with
secondary nutritional hyperparathyroidism. This is a
metabolic disorder caused by a diet with a poor calcium content or an inadequate calcium/phosphorus
ratio (23). As a result, the nutritional intake was modified and improved (beef organs were excluded), by
administering chicken meat, beef, sheep, and the food
was supplemented with lactic calcium, in a dose of
1g/10kg body weight, for 20 days (10-day break,
repeated for a period of 6 months). Also, vitamin C was
administered in a dose of 100 mg/day/body, multimineral complex and multivitamins (Eurovita) in a dose
of 1 tablet/day/body, according to the same protocol.
In the first two months after the clinical evaluation,
the animals were kept in separate spaces, reduced in
size to limit movement and avoid injury. Six months
after the change in the type of food and the introduction of vitamin-mineral treatment, there was an amendment of the clinical signs, the animals being able
to move normally, with the observation that the second female still had a slight deformity of the right
hind limb.
RESULTS AND DISCUSSIONS
In the wild, carnivores feed on the carcasses of the
animals they hunt, consuming both meat, organs and
bones. In contrast, carnivores raised in captivity often
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receive rations consisting exclusively of red meat (10),
increasing the risk of vitamin-mineral deficiencies, including nutritional secondary hyperparathyroidism. In
this study, we present two lion cubs, raised in captivity,
with nutritional secondary hyperparathyroidism characterized by generalized osteopenia, spontaneous
fractures produced on a pathological bone and double
cortical lines on the diaphyses of long bones. This was
due to an insufficient intake of calcium, caused by prolonged administration of unbalanced rations, consisting exclusively of beef meat and organs, without a
supplementary addition of vitamins and minerals, as
evidenced by the anamnesis. In general, young growing animals, which do not have structurally defined
bones, need a higher intake of calcium and vitamins
necessary for bone formation (22), which, however,
cannot be insured, most of the time for financial reasons. The clinical signs observed in the two animals in
this study were superimposed on those described in
the literature (1, 11), represented by lameness, difficulty moving and the tendency to adopt prolonged decubitus. In other situations, neurological signs have
been described, following hypocalcemia, such as convulsions and muscle tremors (25), but were not present in our patients. In general, the main radiographic
findings in secondary nutritional hyperparathyroidism
are a generalized decrease in bone density, pathological fractures, pelvic collapse and lordosis of the spine
(4, 12, 23). The radiographic signs observed in our
animals were in accordance with those previously presented in the lion cubs (1, 11), highlighting the demineralization of bones, both long and vertebral, as a
result of calcium resorption. In addition to generalized
osteopenia, the presence of pathological fractures, in
"green wood", was observed, which caused the appearance of lameness. Increased bone fragility (due to
marked demineralization) and body weight contributed to the occurrence of pathological fractures. Another important sign observed, compatible with secondary nutritional hyperparathyroidism, was the presence of the double cortical line, at the level of the
compact diaphyseal of the femur, bilaterally and in
both animals. Following the mobilization of calcium
from the bones, the diaphyseal cortex becomes thinner and may have intracortical bone resorption tunnels (16), which produces its double aspect. This
sign, which characterizes the presence of osteopenia,
has been diagnosed as the only radiographic sign in
primary hyperparathyroidism in humans (Jensen,
1988, cited by 16), but also in young wild carnivores
with nutritional secondary hyperparathyroidism (11).
Previous studies have suggested the possibility of
remedying “green wood” fractures of long bones by
administering balanced diets and coordinating the
physical regime of movement by reducing habitat (13,
25), although sometimes when the bone structure has
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allowed, the surgical remedy of fractures in wild animals can be performed (3, 14). The dietary-therapeutic management of the cases in the present study consisted in correcting the diet and adding calcium and
vitamin-mineral supplements to the food, which led to
the strengthening of the skeleton and the amendment
of the clinical signs after about 5-6 months from the
diagnosis of the disease.
CONCLUSION
In the case of young carnivores raised in captivity,
the main recommendation is to ensure effective diets,
adapted to the nutritional needs of each age group and
physiological status, to avoid deficiencies in vitamins
and minerals, including nutritional secondary hyperparathyroidism.
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