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History:

A 6.5-year-old spayed female domestic toy rabbit (Oryctolagus cuniculus) presented with a history of apathy, weight

loss for approximately 2 weeks and paralysis of both hind limbs. Due to the worsening of its condition and poor prognosis,
the rabbit was euthanized.

At necropsy there was thickening, stiffness and hardening of aorta subclavian artery, brachiocephalic trunk, external
and internal iliac arteries. The heart was globose du to dilatation of the tight ventricle (Figs. 1,2, and 3).

Follow-up questions:
* Histological description
* Morphologic diagnoses

* Name of the condition
* Special stains you would use for diagnosis

ANSWERS

Histological description:

There is systemic mineralization characterized by the presence of abundant basophilic granular material in several
organs. In the aorta and in arteries of kidney and lungs (Figure 4,5b,6), there is a thickening of the tunica media. In the
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Figure 1. Heart and large vessels. Thickening, stiffness
and hardening of aorta (AO), subclavian artery (SA)
and brachiocephalic trunk (BT). RV, right ventricle.

Figure 2. Heart and large vessels/arteries. Dilatation
of the right ventricle with globular appearance (RV).
Thickening and stiffening of the aortic arch (AA) with

peripheral nerves, there is mineral deposition in the axons
and expansion of the myelin sheath (Figure 5a). In the lung,
there is mineral deposition in the alveolar space, originating
from the alveolar basement membranes, presence of ectatic
blood vessels (congestion) and abundant proteinaceous
fluid within alveoli (edema). Multiple contiguous alveoli
coalesce and are expanded by clear spaces (emphysema),
or have colapsed alveolar walls (atelectasis) (Figure 5b).
The kidney shows mineralization of tubules, glomeruli, and
vessels. The inflammatory infiltrate is primarily composed
of lymphocytes and plasma cells. Multifocally, glomeruli,

Figure 3. Iliac arteries. Thickening of the external iliac
arteries (EIA) and internal iliac arteries (IIA). AO, Aorta.

Figure 4. Aorta. Presence of a complete ring of
mineralization with separation between tunica
media (TM) and tunica intima (TI). Inset: Thickening
of the tunica media (TM) and deposition of
prominent, granular basophilic material (mineral).
TA, tunica adventitia. Hematoxylin and eosin.

tubules, and vessels in both cortex and medulla are wide-
ly separated, surrounded, and replaced by fibroblasts and
abundant collagen (fibrosis) (Figure 6).
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Morphologic diagnoses:

1- Artery/aorta: Mineralization severe, chronic, diffuse.

2- Lung: Mineralization multifocal, moderate, chron-
ic, with congestion, edema, emphysema and atelectasis mul-
tifocal, moderate.

3- Kidney: Tubular and glomeruli mineralization,
moderate, chronic, multifocal, with interstitial nephritis
and fibrosis.

4- Peripheral nerve: Mineralization, multifocal, mod-
erate, chronic.

Name of the condition:

Medial arterial calcification.

Special stains you would use for diagnosis:

Von Kossa (Figure 7)

Comments

In all species, dietary calcium absorption follows
two processes. On the one hand, passive paracellular dif-
fusion depends on the concentration gradient between the
intestinal lumen and the blood. On the other, active trans-
cellular transport is dependent on vitamin D (2) In rabbits,
calcium metabolism has evolved to meet high physiological
demands, driven by the continuous eruption and growth of
teeth, as well as the ability of does to gestate large litters
and lactate concurrently. Unlike other species, passive ab-
sorption is the main mechanism of intestinal calcium uptake
(2,3). A consequence of this mechanism is that calcium
absorption from the gut is proportional to the calcium con-
tent of the diet. This efficient passive calcium absorption
is due to the need to meet the high calcium demand in rab-
bits, resulting in higher serum total calcium concentrations
compared to other domestic mammals. This may account
for the rabbit’s propensity for rapid dystrophic calcification
(2,3). In other mammalian species, hypercalcemia may
cause kidney damage or soft tissue calcification. However,
rabbits appear to tolerate relatively high levels of calcium
without experiencing such damaging effects. Nevertheless,
persistently elevated blood calcium levels can result in
soft tissue calcification in rabbits. In one case, a rabbit that
presented with seizures and hypercalcemia was subjected
to a postmortem examination, which revealed extensive
mineralization of the aorta, brachiocephalic trunk, left sub-
clavian artery, both iliac arteries, common carotid arteries,
and renal arteries (6).

Medial arterial calcification is a type of arterioscle-
rosis. This is a common lesion in animals with endocardial
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Figure 5. Multiple metastatic mineralization in inner organs
(asterisk). A) partially mineralization of myelin sheaths
affecting multiple axons. B) Multiple foci of mineralization
in the lung parenchyma, with prominent congestion,
alveolar edema, emphysema and atelectasis. HE.
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Figure 6. Kidney. Tubules, glomeruli and vessels with
abundant basophilic granular material (mineral) (asterisk).
There is a large amount of fibrous connective tissue
replacing the renal parenchyma (interstitial fibrosis)
(arrow). Inset: lymphoplasmacytic inflammatory
infiltrate in the interstitium (interstitial nephritis) (arrow)
and interstitial fibrosis (double asterisks). HE.

Figure 7. Aorta. This technique stains mineral deposits
a brownish-black color (asterisk). Von Kossa.
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mineralization and affects elastic and muscular arteries
(4,5). Macroscopically, it has a unique appearance in the
arteries, displaying solid and dense tubular structures with
elevated, white, solid intimal plaques. Microscopically, in
the media of elastic arteries, basophilic granular mineral
deposits can be found, and in the media of muscular arter-
ies, they may form a complete ring of mineralization (3).
These findings were observed in the present case at the
time of necropsy as well, severe mineralization of the iliac
arteries, which was a probable cause of the paralysis of
both hind limbs. Among the most common causes of me-
dial arterial calcification are carcinogenic plant toxicosis,
renal failure, and vitamin D toxicosis, which occasionally
occurs in domestic rabbits fed an improperly formulated
diet (1,7). In rabbits, medial arterial calcification can also
occur spontaneously (5,7).

Considering the observed renal lesions (fibrosis
and mineralization), rabbits regulate calcium output into
the urine instead of regulating calcium input from the
intestine. Thus, the kidneys play an important role in
maintain calcium homeostasis. Nephrocalcification is of-
ten associated with ectopic calcification of other tissues,
especially arteries and arterioles. It is often associated
with hypercalcemia or hyperphosphatemia (or both).
Calcification is localized in the cortical and corticomed-
ullary tubules. The main causes are chronic renal failure,
vitamin D toxicity (leading to renal and other tissue cal-
cification) and high dietary Ca levels. The latter cause
is more prevalent in laboratory rabbits that are force-fed
high levels of calcium. However, in domestic rabbits,

blood calcium levels are not high enough to induce renal
calcification. A recent study failed to induce ectopic cal-
cification by feeding high calcium, so other contributing
factors such as impaired renal function, reduced water
intake and calcium-phosphorus imbalance are suspected
(2). In this case, the cause of the generalized metastatic
calcification was not identified, but dietary imbalances
and the age of the animal could be contributing factors
in this process.
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