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CASE STUDY

Case Report on Calciphylaxis: An Early Diagnosis
and Treatment May Improve Outcome
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Abstract This is a case report of a patient who presented to the wound care center with LE ulcerations
that were subsequently diagnosed with calciphylaxis. She was an insulin dependent diabetic with renal
disease, but unaware of her critical kidney status. She was treated with local wound care, a partial para-
thyroidectomy, and started on dialysis. She is currently healed with no recurrence of ulcerations. Her
ulcerations were controlled with conservative wound care and no surgical debridement.
� 2014 Elsevier Inc. All rights reserved.
Introduction

Calciphylaxis is a rare condition defined by small vessel
calcification which leads to ischemic injury to the skin then
ulceration and infarction.1,2 Calciphylaxis ismost commonly
reported in patients with chronic kidney disease, specifically
ESRD and secondary hyperparathyroidism, but cases have
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been reported in patients without ESRD.1–6Margo, Simman,
and Jackson stated in their review article that there is an
emerging body of literature describing calciphylaxis in
diverse clinical settings unassociated with renal dysfunc-
tion.5 Brandenburg, Kramann, Specht, and Ketteler state in
their article that calciphylaxis is presumably at least in part
an iatrogenic man-made problem since it does not belong
to the well-known natural sequel of CKD (such as renal
bone disease or renal hypertension or renal anemia).6 Bryant
and White first recorded the occurrence of calciphylaxis in
uremia in 1898 in Guy’s Hospital Reports, but Selye coined
the term calciphylaxis and a theory for its pathophysiology.7

He used experimental ratmodels to break down calciphylaxis
into three stages: sensitization, latency, and challenging.8

Sensitizers include hyperphosphatemia, hypercalcemia, an
elevated calcium ! phosphate product, increased intact
parathyroid hormone, and vitamin D.1,8–11 Challengers
included local trauma, steroids, iron salts, egg albumin,
mast cell releasers, and cytotoxic medications.2,8,12 Selye’s
rat model may not correlate with the vascular calcification
syndrome seen in human patients. Calcific uremic arteriolop-
athy, uremic gangrene syndrome, metastatic calcinosis, and
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azotemic calcific arteriopathy are all other names used to
identify calciphylaxis, but the term remains widely
used.13–15 The pathogenesis of calciphylaxis remains uncer-
tain, but recent evidence indicates that vascular calcification
is an active process similar to bone formationwhich is subject
to regulation by osteotrophic hormones in addition to key in-
hibitors of passive mineralization.1,14,16 Also, several cases
have documented a hypercoagulabiltiy that may play a
role, such as with Protein C and S deficiency.8

The presentation of calciphylaxis in a patient usually
begins with painful, violaceous, mottled skin lesions
identified as livedo reticularis that are commonly symmet-
rical.7–9 These lesions then evolve into demarcated non-
healing ulcerations which become necrotic and
gangrenous.7 These ulcerations may occur on the abdomen,
back, buttocks, thighs, lower extremities, forearms, acral
sites, and genitalia.7,9,17 If a patient with this presentation
enters a wound center with other risk factors, a skin biopsy
may aid in diagnosis. A skin biopsy is not definitive in mak-
ing the diagnosis of calciphylaxis.14 The pathologic exam-
ination of a biopsy reveals arterial medial arteriolar
calcification, subintimal fibrosis, and arterial occlusion in
the absence of vasculitic change with acute and chronic
calcifying septal panniculitis. Subcutaneous and dermal
vascular thrombosis may also be seen.14,18,19 In the case
presented below, the patient’s ulcerations fit this presenta-
tion and after admission to the hospital with the confirma-
tion of laboratory data and a skin biopsy the diagnosis of
calciphylaxis was determined.
Case Report

A 54 y/o Caucasian female presented to our wound care
clinic with bilateral anterior lower extremity ulcerations with
irregular borders and a dark solid eschar. (Figure A for initial
ulcer presentation) The patient related a past medical history
of IDDM (uncontrolled), Hepatitis C, chronic renal insuffi-
ciency, HTN, and s/p right nephrectomy approximately 5
Figure A. Initial wound
years ago. She denied any trauma to the lower extremities
and stated that the ulcers started as reddened areas. She
also admitted to being hospitalized approximately 1–2
months prior to her first visit to the wound center with cellu-
litis and was told that she had diabetic ulcers. She was eval-
uated and had noted local signs of erythema surrounding
the eschars and pain around the areas. A plan of care was
started that included an enzymatic debriding agent and dry
wrap of kerlix and ace from the base of the toes to below
the knee. She was placed on an oral antibiotic as well for
the local cellulitis. She was to do her dressing changes at
home and return to the clinic in 1 week to reevaluate.

The patient returned in 1 week with increased erythema/
warmth to the bilateral lower extremities surrounding the
ulcers and extending lymphangitis despite oral antibiotics.
She was also unable to tolerate the enzymatic debriding
agent for dressing changes. At this time, she was admitted to
the hospital with ascending cellulitis of the lower extrem-
ities. The patient was admitted and a full work up was done
with pertinent lab results as follows: BUN – 62mg/dl (6–23),
Creatinine – 4.40 mg/dl (0.60–1.30), ESR – 134 mm/h (0–
30), Parathormone Intact, Serum – 127 pg/ml, Phosphorus –
7.3 mg/dl (2.5–4.9), Vitamin D 25-hydroxy – 16 ng/ml,
Serum Albumin – 1.7 g/dl (3.4–5.0). She had a biopsy done
during this admission with microscopic exam revealing
subcutaneous fat calcifications of the large and small blood
vessels with extravascular calcification of the septum and fat
lobules compatible with calciphylaxis. She had lower
extremity vascular testing done during her inpatient stay
that revealed noncompressible vessels bilateral lower ex-
tremities. The cellulitis was controlled with IV antibiotics
and she was discharged to follow up in the wound center as
an outpatient. She was seen by nephrology and a decision
was made to place her on dialysis. She gained control of her
glucose levels with diet and a change in medications. She
followed up in thewound center. Due to the increased pain at
the ulcer sites and pain with the enzymatic debridement
agent, she was placed on a wound care plan of Curasol
(Healthpoint) and 2% Lidocaine gel with a dry wrap of
. B. Healed wound.
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kerlix and an Ace wrap from the base of the toes to below the
knee. This helped to relieve the discomfort of the ulcer sites
and the Curasol, although a hydrogel, allowed for gentle
sloughing/autolytic debridement of the wounds and allowed
for a moist wound base. She was to change the dressings
every 1–2 days and was followed up in thewound center. She
noted decreased pain with this treatment therapy. She was
showing improvement with this therapy and no manual
debridement was required. Approximately 5 months after
initial diagnosis with calciphylaxis, she had a subtotal
parathyroidectomy. She was discharged from the wound
center approximately 10 months after her first visit with
healed wounds with no recurrence upon speaking to the
patient during a follow up phone interview (Figure B for
healed wound).
Discussion

The patient in this case report was fortunate enough to
be diagnosed early with calciphylaxis and began a full
range of treatment plan. As mentioned above, presentation
of ulcerations and histology was discussed. A high suspi-
cion of calciphylaxis would also help dictate diagnosis. The
following risk factors would give the treating physician a
high suspicion for a possible calciphylaxis diagnosis. These
risk factors include female undergoing dialysis, ESRD
patients with BMI greater than 30, increasing increments of
phosphorous levels in ESRD patients, low serum albumin,
and administration of medications with higher chance of
calciphylaxis, such as warfarin, calcium based binders,
Vitamin D analogue.1,14 There is a patient population that
does not have ESRD whom may be placed in the risk factor
category and include primary hyperparathyroidism,
Crohn’s disease, AIDS, polymyositis, Sjogren’s syndrome,
rheumatoid arthritis, sarcoidosis, and systemic lupus ery-
thematosus, cirrhosis, multiple myeloma, and POEMS.5,8,14

Brandenburg et al6 state in their article that calciphylaxis
turns out to be most likely a multifactorial disease. Other
differential diagnoses to consider and rule out when suspi-
cious of calciphylaxis include, but are not limited to choles-
terol embolization, warfarin necrosis, cryoglobulinemia,
cellulitis, and nephrogenic systemic fibrosis.14

The incidence of calciphylaxis is approximately 4% in
hemodialysis patients.2,8,10,14 The incidence of calciphylaxis
in chronic renal failure patients is approximately 1%.13 The
outcome is grim for patients diagnosed with calciphylaxis.
The mortality rates vary from a 1 year survival rate of
46%13 to 60–70% overall survival rate.7 The prognosis may
vary depending on the location of the ulcerations. Patients
with calciphylaxis had proximal lesions including the trunk,
knees, and elbows 68% of the time and distal involvement
below the knees or distal to the elbows 32% of the
time.2,8,20Roe et al9 stated that proximal lesions have a poorer
prognosis than patients with distal lesions. The highmortality
rate in calciphylaxis is often secondary to sepsis.2,8,9,14
Treatment of calciphylaxis is in most cases multifacto-
rial and no one treatment stands alone above the rest.
Treatments include phosphate binders, decreased calcium
in dialysate, antibiotics, low phosphate diet, sodium
thiosulfate, cinacalet, bisphosphates, anticoagulation,
cyclosporine, stanozolo, parathyroidectomy, local wound
care, debridement, renal transplantation, skin grafting,
avoidance of challenging agent.2,5,9,13,14 Hyperbaric oxy-
gen treatment and systemic steroids, even though listed as
a challenger, have also been suggested with a few studies
as treatment.7,8,14 Multiple case studies suggest aggressive
wound care and debridement.2,8,14 In the above patient
case, we did not aggressively debride the wound sites and
she failed the use of enzymatic debridement with reports
of pain when using the product. Instead, we opted for
Curasol (Healthpoint) and lidocaine gel for gentle autolytic
debridement. Milas et al10 also used Curasol without lido-
caine gel for their wound care regimen, but performed
wound debridements as well. Our patient had a subtotal
parathyroidectomy which in literature is not a definitive
treatment. Roe et al9 felt that patients with ulcerations
more peripheral and who had induration, with or without
small eschar, were more likely to experience symptomatic
relief, healing, and survival after parathyroidectomy. Early
parathyroidectomy is recommended prior to sepsis.7
Conclusion

The patient in this case report, at this point, has had a
favorable outcome. She had an early diagnosis of calci-
phylaxis. She began dialysis for her ESRD after diagnosis
and had a subtotal parathyroidectomy. We decided to opt
for autolytic debridement rather than aggressive wound
debridement or a more aggressive approach to her wound
care with enzymatic debridement after she had too much
pain with this wound care product. Our patient’s favorable
outcome may also be linked to the location of her
ulcerations which were on her anterior lower extremities
below the knee. She was diagnosed and treated in a
multifactorial approach with resolution of her ulcerations
within 1 year of diagnosis with no recurrence at this time.
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