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Oxalosis describes the deposition of calcium oxalate crys-
tals in renal and extrarenal tissues. Primary hyper oxaluria 
encompasses three genetic disorders of glyoxylate me-
tabolism, characterised by excessive urinary excretion 
of oxalic acid, which results in oxalosis (1). Secondary 
or acquired hyperoxaluria results from increased intake 
of oxalate or oxalate precursors such as ethylene glycol, 
or from increased absorption of oxalate in patients with 
intestinal disease or who have undergone ileal resection 
(2). It has also been described in patients with acute or 
chronic renal failure (3). They fail to excrete oxalates, 
leading to the formation and deposition of stones in tis-
sues and organs such as the heart, arterial walls, bone, 
the digestive system and the skin (4–6).

We report here a patient with secondary oxaluria 
caused by chronic renal failure who presented with 
subungual deposits of oxalate crystals.

CASE REPORT
A 41-year-old man presented at the nail clinic of our hospital 
with opaque painless hard masses resembling subungual hyper-
keratoses or warts under two fingernails, which had developed 
6 months previously (Fig. 1). 

The patient had been diagnosed with end-stage renal disease 
18 years before and had undergone three kidney transplanta-
tions. The first one had been performed 15 years previously 
and the patient had retained the graft for 8 years. He had 
received a second graft 3 years after removal of the first one, 
but his body rejected it within a month. A third transplantation 
had been performed 11 months prior to his presentation at 
our clinic, since which he had been receiving tacrolimus (2.5 
mg/day) and methylprednisolone (6 mg/day). The patient had 
displayed hyperoxaluria since his last transplant operation. A 
recent urinary analysis showed urine oxalates of 93 mg/day 

(normal limits (10–35 mg/day). Previous genetic testing for 
primary oxaluria-related enzyme deficiencies was negative, 
and a diagnosis of secondary hyperoxaluria was made by the 
patient’s nephrologists. The patient had also been diagnosed 
with vascular calcinosis. He did not report history of arthritis, 
arrhythmias or neuropathy. He did not have any vision pro-
blems, and the results of a routine examination performed by 
an ophthalmologist 6 months previously were normal.

Clinical examination revealed nothing abnormal aside from 
the hyperkeratosis-like lesions under two fingernails. There 
were no signs of livedo reticularis or miliary lesions on the 
skin. The patient did not report any history of Raynaud’s phe-
nomenon. Histological analysis of a biopsy specimen obtained 
from one of the affected nail beds revealed confocal needle-like 
crystals in the dermis, arranged in rectangular rosette-like arrays 
characteristic of oxalate crystals (Fig. 2). A lymphocytic and 
neutrophilic infiltrate surrounded these formations. The crystals 
appeared birefringent under polarised light.

A diagnosis of subungual oxalate deposits was made based on 
the patient’s history of oxalosis and the characteristic morpho-
logy of the crystals. The patient was scheduled for a fundoscopy 
to determine the presence or absence of retinal oxalate deposits, 
but he died before this could be accomplished.

DISCUSSION

Hyperoxaluric disorders result in total-body oxalate 
overload and, subsequently, pathologic accumulation 
of oxalate in tissues (7). The kidneys are the primary 
route of oxalate excretion and, due to their unique ana-
tomical and pathophysiological features, the first organs 
to be severely affected. Complications include renal 
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Fig. 1. Hyperkeratosis-like deposits under two fingernails.

Fig. 2. Confocal needle-like crystals in the dermis, arranged in rectangular 
rosette-like arrays characteristic of oxalate crystals (H&E, ×100). A 
lymphocytic and neutrophilic infiltrate surrounds the formations. 
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stone formation, nephrocalcinosis, interstitial nephritis 
and, finally, end-stage renal disease. Interestingly, the 
increase in plasma oxalate is inversely correlated with 
a decline in the glomerular filtration rate, as a result of 
which oxalate crystals form in extrarenal tissues. 

Involvement of the myocardium and cardiac conduc-
tion system may lead to myocardial insufficiency and 
arrhythmias. Restrictive cardiomyopathy and cardio-
embolic stroke have also been reported (4). Crystal 
deposits in the joints can cause arthritis (6), while retinal 
crystals may also be found (8). Intraaxonal calcium 
oxalate deposits may cause peripheral neuropathy, and 
circulatory problems caused by oxalate accumulation 
may cause ischaemic neuropathy (9). Cutaneous mani-
festations of systemic oxalosis can be divided into those 
caused by oxalate crystal deposition in the cutaneous 
vasculature and those caused by extravascular skin de-
posits (6). Vascular involvement, in the form of livedo 
reticularis, peripheral gangrene, ulcers, acrocyanosis or 
Raynaud’s syndrome, is prominent in primary hyperox-
aluria. Secondary hyperoxaluria has been occasionally 
associated with miliary papules and calcified nodules, 
caused by extravascular skin deposits and typically af-
fecting the palmar aspect of the fingers (1). 

The pathogenesis of oxalate deposition in the kidneys 
has been studied. It has been shown that renal epithelial 
cell membrane injury is essential for the deposition of 
calcium oxalate crystals, and that exposure to oxalate 
causes membrane damage (10). Damaged renal epithelial 
cells can bind oxalate crystals through crystal-binding 
proteins expressed on their surfaces, while intact ones 
cannot (11). Moreover, exposure to oxalate has been 
shown to cause toxic reactions in renal epithelial and 
liver portal connective tissue cells, including modification 
of cellular lipids and the expression of genes encoding 
membrane surface crystal-binding proteins such as 
osteopontin and hyaluronan, as well as their cell surface 
receptor, CD44 (11–13). In addition, oxalate exposure can 
alter mitochondrial enzymatic activity, resulting in the 
formation of reactive oxygen species and, consequently, 
cellular oxidative damage (13). Further data from renal 
cell culture studies suggest that oxalate-induced oxida-
tive stress leads to the production of chemokines such 
as monocyte chemoattractant protein-1, which is known 
to recruit a range of immune cells, including macropha-
ges and monocytes, to injury sites, thereby increasing 
local inflammation (14). We can assume that similar 
oxalate-induced oxidative or non-oxidative injury in the 
endothelial cells of the dermal vasculature may lead to 
vascular inflammation, a subsequent increase in vascular 
permeability, and, finally, the release of oxalate crystals 
into the dermis. Alternatively, in accordance with the 
process by which oxalate crystals appear in the renal 
interstitium (15), it could be hypothesised that oxalate 
crystals may translocate to the dermis through transcy-
tosis across vascular endothelial cells, or are formed de 

novo in the dermis. Which of these proposed mechanisms 
for initiating cutaneous oxalate deposition is correct is a 
matter that requires further investigation in in vitro and 
in vivo studies.

An interesting feature of the present case is the con-
finement of oxalate deposits to subungual locations. 
Our patient had no related symptoms in other cutaneous 
locations or organ systems. The fingers are a predilec-
tion site of extrarenal oxalate deposit (5), probably due 
to local differences in calcium oxalate metabolism/
concentration, or changes in blood circulation.
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