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Case report

Calciphylaxis: a complication of end-stage renal disease
improved by parathyroidectomy
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ABSTRACT

A 43-year old Caucasian male with end-stage renal disease presented with painful skin lesions
and high calcium phosphate product that did not respond to medical treatment. Skin biopsy
confirmed the diagnosis of calciphylaxis. Urgent parathyroidectomy was performed and re-
sulted in decrease in the calcium phosphate product and improvement of his symptoms and
signs.
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INTRODUCTION

The phenomenon of calciphylaxis is rare but po-
tentially fatal. It is characterized by systemic medial
calcification of the arteries and tissue ischemia.1,2 It
usually, though not exclusively, occurs in patients
with end-stage renal disease who are on dialysis3 or
who have recently received a renal transplant,4 and
is typically characterized by areas of ischemic ne-
crosis that usually develops in the dermis, subcuta-
neous fat and, less often, in muscle.5 The pathogen-
esis of calciphylaxis is poorly understood. Hyper-
parathyroidism, vitamin D supplementation, hyper-

phosphatemia and plasma calcium level have been
incriminated as possible pathogenetic factors. The
role of urgent parathyroidectomy is uncertain be-
cause the various series thus far reported suffer from
selection bias and include small numbers of patients.

We describe calciphylaxis in a patient with end-
stage renal disease on Continuous Ambulatory Peri-
toneal Dialysis (CAPD) on whom urgent parathy-
roidectomy was carried out because of lack of re-
sponse to medical treatment.

CASE REPORT

A 43-year old Caucasian male with end-stage
renal disease presented to the emergency room with
fever, weight loss, weakness and painful skin lesions.

The patient was diagnosed with end-stage renal
disease attributed to glomerulonephritis and had
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ratory systems disclosed a grade 2 systolic murmur
at the left sternal border. Examination of his lower
extremities revealed tender, palpable subcutaneous
nodules over his thighs and legs. There was no evi-
dence of cutaneous vasculitis, abnormal bruising or
generalized rash. Firm, painless masses were pal-
pated in the left supraclavicular fossa as well as in
the right groin. Extensive, well-demarcated necrot-
ic plaques with irregular borders and perilesional
violaceous discoloration on the lower extremities
and in the genital region were noted. Additionally,
in the surrounding skin multiple brown and firm
subcutaneous nodules (1 cm diameter) in linear con-
figuration were present. The patient mentioned a
10 kg weight loss over the preceding month. The
laboratory findings were as follows (Table 1): cor-
rected-calcium was 2.57 mmol/L, phosphate 2.784
mmol/L, albumin 2.9 gm/dl, and PTH 1472.5 pmol/

started maintenance hemodialysis 10 years earlier.
Six years later he had been switched to Continuous
Ambulatory Peritoneal Dialysis (CAPD).

Secondary hyperparathyroidism had been pre-
sent for years and was being treated with 1-alpha
hydroxy vitamin D3 and calcium carbonate. He had
also received for the past 2 years intravenous 1-al-
pha hydroxy vitamin D3 and calcium carbonate ther-
apy during dialysis in an attempt to control hyper-
parathyroidism. In addition, he had been adminis-
tered erythropoietin subcutaneously.

Three weeks before the present admission, he
developed a pelvic abscess that had been treated
with surgical drainage and antibiotics (ciprofloxa-
cin and clindamycin).

One week before admission the patient devel-
oped an extremely painful linear violaceous discol-
oration, resembling livedo reticularis, on the exten-
sor surface of his right thigh, which progressively
increased in size. Subsequently, similar painful le-
sions appeared on his left thigh and tibia, prepuce
and on the glans penis. All lesions progressed into
firm, non-ulcerating necrotic plaques (Figure 1).

Clinical examination revealed a thin, cachectic
man with pallor of his mucous membranes, in obvi-
ous distress as a result of pain. The blood pressure
was 170/100 mmHg, the pulse rate was 100/min, res-
pirations were 20/min and body temperature was
38°C. Examination of the cardiovascular and respi-

Figure 1. Left thigh skin lesions before parathyroidectomy.

Table 1. Laboratory parameters on admission and after parathy-
roidectomy

Parameter On admission Day of
discharge

Hemoglobin (g/dl) 10 9.8

White cell count (per mm3) 14220 12000

Platelet count (per mm3) 580000 470000

Prothrombin time (sec) 12.3 12.0

Partial thromboplastin time(sec) 38 36

Urea (mg/dl) 178 105

Creatinine (mg/dl) 7.7 5.3

Albumin (g/dl) 2.9 2.3

Calcium (mmol/L) (2.23-2.63) 2.35 1.875

Corrected-calcium (mmol/L) 2.57 2.2

Calcium-phosphate product 7.15 3.66
(mmol/L)2 (4.2-5.6)

Phosphate (mmol/L) (0.81-1.45) 2.784 1.664

PTH (pmol/L) (1-6.8) (IRMA) 1472.5 92.2

Magnesium (mmol/L) (0.65-1.05) 0.96 0.92

Glucose (mmol/L) (3.6-6.4) 5.23 5.78

Sodium (mmol/L) 133 135

Potassium (mmol/L) 5 4.5

Aspartate aminotransferase (U/L) 18 20

Alanine aminotransferase (U/L) 23 28

Alkaline phosphatase (U/L) 594 500

Creatine kinase (U/L) 107 98



212 J.C. MAROULIS ET AL

creased uptake at the medial third of both clavicles
(brown tumors), extra skeletal uptake at the de-
scribed skin lesions (calciphylaxis) and tumoral cal-
cinosis at the left supraclavicular fossa and the right
groin (Figure 2).

Histopathological examination of biopsy speci-
mens derived from the skin lesions revealed necro-
sis of the epidermis and of the papillary dermis and
a generalized involvement of small vessels charac-
terized by medial calcification, intimal proliferation,
microthrombi formation and infiltration of numer-
ous neutrophils and some macrophages.

A computed tomography (CT) scan of the chest
and the abdomen after the administration of con-
trast material showed brown tumors of the sternal
ends, of both clavicles as well as the medial aspect
of the left scapula and calcifications of the aorta,
iliac and coronary arteries.

Aggressive wound care as well as a pain control
program were initiated. Because of the high calci-
um-phosphate product, an effort was made to cor-
rect the abnormality by ceasing vitamin D supple-
mentation, substituting sevelamer hydrochloride
(Renagel) for calcium carbonate as phosphate bind-
ers and using low calcium dialysate, however, with-
out success. Given the high mortality associated with
calciphylaxis and the deterioration of his clinical sta-
tus as a consequence of wound superinfection, an
urgent parathyroidectomy was decided upon. Dur-
ing surgery all of his parathyroid glands were iden-
tified and found to be hyperplastic. Three and a half
of them were removed. After surgery PTH dropped
promptly to 92.2 pmol/L and his calcium-phosphate
product dropped to 3.6. Over the next few days his
skin lesions improved and the patient was discharged
two weeks later with corrected-calcium 2.2 mmol/
L, phosphate 1.664 mmol/L, albumin 2.3 mg/dl, Mg
0,92 mmol/L and calcium-phosphate product 3.6.

DISCUSSION

The diagnosis of calciphylaxis requires a high
index of suspicion in a uremic patient who presents
with characteristic lesions against a background of
abnormal biochemistry. Our patient had chronic
renal failure on peritoneal dialysis with development

L. An electrocardiogram (ECG) showed sinus
rhythm with signs of left ventricular hypertrophy (PR
0.16 sec, QRS 0.08 sec, ST flattened in aVL and I).

Plain X-rays of his extremities showed vascular
calcifications.

The scanning of his parathyroids with Tc99m-
Sestamibi showed three areas of increased uptake.
The aforementioned areas corresponded to the fol-
lowing anatomic locations: a) right lower thyroid
lobe, b) middle area of the right thyroid lobe, and c)
the middle area of the left lobe. The findings were
consistent with parathyroid hyperplasia due to sec-
ondary hyperparathyroidism.

The bone scan revealed findings compatible with
renal osteodystrophy. In particular, there was in-

Figure 2. Bone scan. Increased uptake in both clavicles, ex-
traskeletal uptake by the skin lesions and tumoral calcinosis at
the left supraclavicular fossa and the R. groin.
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of severe secondary hyperparathyroidism (PTH=
1472.5 pmol/l) and high calcium phosphate product
(93) because of poor compliance with his phosphate
binders. However, these factors are commonly
present in end-stage renal disease and none is suffi-
cient to explain the calciphylaxis occurrence. The
specific factors precipitating this disorder in an in-
dividual patient are not known. In our case, a pelvic
abscess preceded the development of calciphylaxis,
which might have acted as a trigger. It is generally
acceptable to perform urgent parathyroidectomy to
treat this disorder after medical therapy has failed.
The surgical series are small and no definite con-
clusions can be drawn.6,7 Our patient did not respond
to medical treatment. After parathyroidectomy, we
noticed a significant drop in calcium-phosphate
product and amelioration of the skin lesions as well
as of the overall status of the patient.

In conclusion, an end-stage renal failure patient
presented with calciphylaxis and, after failure of
medical treatment, he was treated successfully with

parathyroidectomy.
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