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ABSTRACT

Calcemic uremic arteriolopathy or calciphylaxis is an uncommon disorder presenting clinically as skin ischemia and
necrosis, and histologically as vascular calcification and thrombosis of dermal and subdermal vasculature. This study
described two Filipino females with end-stage renal disease on chronic dialysis with non-healing ulcers on the lower
extremities as a result of calcification in the vessels of the dermis and subcutaneous fat with associated fat necrosis.
Current understanding of its various histologic features was reviewed for proper diagnosis.
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INTRODUCTION

Calcemic uremic arteriolopathy (CUA), often referred
to as calciphylaxis, is an uncommon, highly morbid disorder
presenting with skin ischemia and necrosis. It predominantly
occurs but not exclusively, in patients with end-stage
renal disease (ESRD). It is characterized histologically
by calcification of dermal arterioles, thrombotic vascular
occlusion and ischemic skin necrosis.? Early data describe
a prevalence of 4%, but the true prevalence is not known.
Current estimates show an incidence rate of 3.5 new
cases per 1000 patient years among patients with ESRD
on chronic hemodialysis.! Local data is limited to 2 cases
of calciphylaxis in Filipino patients with chronic kidney
disease, one reported in 2008,*and the second in 2015,
as documented in a centralized registry of Philippine
dermatologic patients which was started in 2011.°

ESRD is a definite but not a sole risk factor for
developing CUA.! It is considered a distinct disorder and
not an inevitable complication of chronic kidney disease.®
Other reported risk associations include female sex,
Caucasian race, diabetes mellitus, obesity, prolonged dialysis
vintage, liver disease, various medications (e.g. Vitamin
K antagonists, glucocorticoids, calcium-based binders
and Vitamin D analogues), electrolyte derangements
from bone-mineral axis disease (e.g. hyperphosphatemia,
hypercalcemia and hyperparathyroidism), and various
autoimmune  (e.g. systemic lupus  erythematosus,
rheumatoid arthritis) and hypercoagulable conditions (e.g.
protein C and S deficiency).>®” Not all ESRD patients
develop CUA, thereby suggesting that it is not just uremia
that is required for CUA to occur, but a “second hit” or
numerous other events which may be needed to produce
overt calciphylaxis.®
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Clinically, CUA presents as reticulate purpura and
severely painful plaques and nodules that rapidly progress
to nonhealing stellate-shaped ulcers with black eschar. It
preferentially involves areas of cutaneous and subcutaneous
adiposity, including the abdomen, buttocks, and lower
extremities. Histologically, the disorder is characterized
by calcification, and  fibrointimal
hyperplasia of small arteries and arterioles of the dermis
and subcutaneous fat, leading to clinical manifestations
of skin ischemia, necrosis, and panniculitis."** Current
evidence points to active transformation of vascular smooth
muscle cells into osteo-chondrocyte phenotypes through
upregulation of bonemorphogenic Protein-2 (BMP-2)

that actively mineralizes the vascular wall when exposed to

microthrombosis,

elevated serum calcium and phosphate, uremic serum, and
parathyroid hormone.”** Deficiencies and defects in function
of inhibitors of vascular calcification, such as Fetuin-A (serum
glycoprotein that binds calcium and phosphate)'* and matrix
glutamic protein (postulated to inhibit BMP-2 and calcium
precipitation)!® are also implicated in its pathogenesis.
Reported outcomes remain poor for CUA patients
with mortality rates approaching 30% and 50% at 6 and
12 months, respectively.! Sepsis from infected wounds is
the leading cause of death in up to 60% of patients within
1 year of development.”® Due to the seriousness of the
condition, it is important that a clear diagnosis of CUA
is established in order to immediately initiate a specific

and proper treatment; most commonly used is sodium
thiosulfate.>The typical histopathologic diagnosis of CUA
requires demonstration of calcifications within the media of
dermal vessels.® We report two cases of CUA in two Filipino
females with ESRD with subdermal vascular and pannicular
calcification.

CASE REPORTS

Case 1l

A 39-year-old Filipino female
chronic kidney disease from chronic glomerulonephritis
on hemodialysis for 8 years was admitted with a 2-week
history of initially erythematous tender plaques in the
right medial thigh which eventually became violaceous
with central eschar. Similar lesions appeared on the
distal anterior left leg and posterior right leg. The lesions
were unresponsive to oral antibiotics. Upon admission,
serum chemistry showed normal calcium (2.23 mmol/L),
elevated phosphorus (2.23 mmol/L) and an elevated
calciumphosphate  product (75 mg%dL?. Physical
examination showed indurated violaceous plaques with
central eschar, with areas of reticulated violaceous patches
(Figure 1). A 6 mm punch biopsy of the center of a violaceous
plaque of the right thigh showed extensive dermal necrosis
and calcifications of the vessels of the subcutaneous fat with
fat necrosis (Figure 2).

diagnosed with

Figure 1. Multiple well-defined irregularly-shaped violaceous plaques with central eschar
and surrounding violaceous erythema on the right thigh (A). Multiple reticulated
violaceous patches on the left leg, and a well-defined round ulcer with a hemorrhagic
base (B).
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Figure 2. (Hematoxylin-eosin stain). Massive dermal necrosis (A) and calcifications on subcutaneous fat (B) on low power
(10x). Higher magnification shows medial calcification of blood vessels in the subcutaneous fat with associated fat

necrosis (C & D).

T

Figure 3. Multiple, well-defined stellate-shaped erythematous ulcer with a dry base with eschar and serous crusts in the left
lateral leg (A); no undermining is noticeable. Multiple brown subcutaneous nodules surround the ulcers that were

tender to touch (B).

Case 2

A 40-year-old Filipino female, a known diabetic and
hypertensive with chronic kidney disease, on hemodialysis
twice a week for 5 years, was admitted for a one-month
history of rapidly developing multiple tender, brown to
slightly erythematous subcutaneous nodules on both legs that
eventually became large and painful non-healing ulcers with

necrotic areas. On further dermatologic examination, there
were multiple large well defined stellate-shaped ulcers with
black eschar at the base, an erythematous, nonundermined
border with serosanguinous discharge, and an adjacent well
defined irregularly-shaped and erythematous to brown
tender subcutaneous nodules (Figure 3) on the legs. The
rest of the systemic physical examination was unremarkable.
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Figure 4. (Hematoxylin-eosin stain) Scanning view (A) showing amorphous basophilic deposits confined to the panniculus (4x).
Low power magnification (B) showing subcutaneous fat necrosis, sclerosis and abundant basophilic amorphous material
in the panniculus (10x). Red blood cells demonstrated as oval and round refractile material (red arrows) within calcified
endothelium (blue arrows), indicating calcified vessels within the panniculus (C, 40x).

Laboratory examinations showed normal serum calcium
(2.25-2.30 mmol/L) and phosphate (1.33 mmol/L) levels,
a non-elevated calcium phosphate product (38 mg?/dL?),
and an elevated intact parathyroid hormone (370 pg/mL)
level. A 5 mm punch biopsy of a subcutaneous nodule near
an ulcer margin showed, on routine histology, multiple
amorphous basophilic material in the subcutaneous fat.
Necrosis of the adipocytes and sclerosis surround the
calcifications. Some vessels of the panniculus with refractile
red blood cells within the lumen showed subtle medial
calcification (Figure 4).

DISCUSSION

Histologic examination remains the gold standard
for diagnosis of CUA! but is not without inherent risks —
ulceration, secondary infection, bleeding, propagation of
new lesions, and induction of necrosis could occur? In
clinical practice, however, clinicopathologic correlation is
recommended to rule out important differential diagnoses
such as warfarin skin necrosis, various ulcers (such as stasis,

traumatic, or neuropathic ulcers), peripheral arterial disease,
vasculitis, and purpura fulminans, among others."®* A 4 to 5
mm punch or a telescoping punch biopsy at the lesion margin
is likely to have the best yield and is found to be safer and
preferred over incisional biopsy. The center of the ulcer or
necrotic areas are considered low-yield sites for biopsy.?
CUA histologically appears to be a morphologic
spectrum of a calcific thrombogenic microangiopathy,'®
and no definitive histopathologic criteria exist. Classic
descriptions include: a) calcifications of soft tissue and small
vessels; b) non-specific intimal proliferation of small vessels
which leads to luminal narrowing;c) intravascular fibrin
thrombi;d) ischemic necrosis of the skin and subcutis; e)
foreign body giant cell reaction to calcium; and f) mixed
inflammatory infiltrate of neutrophils and mononuclear
cells. In the subcutaneous fat, septal or lobular panniculitis,
foci of intralobular calcification and ischemic fat necrosis
are generally observed,''® which was prominent in Case 2.
Based on a three-dimensional analysis of a calciphylactic
plaque, the first process to occur in CUA is medial vascular
calcification," specifically of small dermal and subcutaneous
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arterioles. Being a final blood supply point with no alternative
collateral blood flow,? this leads to a clinically manifested
skin ischemia and eventual necrosis. Patients with ESRD
are known to have vascular and metastatic calcification?*?!
but do not present with CUA. The rapidly progressive and
morbid nature of CUA distinguishes it from other forms
of vascular calcification,® hence clinical correlation is
necessary in all possible cases of CUA.

'The prototypic vascular lesion of CUA shows a calcified
endothelium with vascular thrombosis and adjacent ischemic
damage in the surrounding tissue,' such as seen in Case 1.
However, classic features in arteriolar calcification have been
noted only in 18% of samples in a retrospective review of 56
patients.” Possible causes behind the low sensitivity include
biopsy limitations (sampling error, limited sampling depth,
technical processing errors, clinical stage in the process) and
similarity of thrombotic vasculopathy in early CUA lesions
and hypercoagulable conditions.® Calcific mummification
of endothelium may occur but devoid of a thrombus. In the
Case 2, calcifications were prominent on the surrounding
pannicular tissue (which can be seen in calcinosis cutis) but
not readily appreciated within blood vessels. Refractile red
blood cells served as the clue to where these calcified vessels
were located to fully support the diagnosis of CUA.

Sensitivity can be increased by demonstrating
microcalcifications through special stains.® Von Kossa
(making calcifications appear black) and Alizarin red
(forming an orange-red birefringent product with calcium)
stains allow visualization of these subtle microcalcifications
in small- to medium-sized arterioles and venules.?>* A
stippled pattern calcification may be observed using von
Kossa staining' for earlier lesions. Von Kossa staining was
used to confirm the diagnosis in the local report by Cue
and Paliza.* At present, these stains are locally unavailable;
but these would have been useful especially for Case 2
wherein the vascular calcification is not as apparent.

The findings for CUA are variable and may be
explained by the pathophysiology of the disease and
the stage of evolution of the samples in a given time.
A retrospective review of cases of CUA categorized
findings found in early and late lesions. Both early and
late lesions demonstrate vascular calcification, dermal and
inflammation, formation,
and endovascular fibroplastic proliferation. Earlier lesions
exhibited dermal collagenous separation, dermoepidermal
separation and erythrocyte extravasation, while necrosis
and ulceration were seen in later lesions.?> Case 1 showed
prominent dermal necrosis, suggestive of a late lesion (the
necrotic center) while Case 2 had all pathologies confined
to the panniculus.

A recent cohort study examining skin biopsies of
ESRD patients with and without CUA revealed that CUA
histology in ESRD was likely to show diffused thrombi in
dermal vessels, focal and diffused calcifications (in mid-
dermal vessels and superficial panniculus), and dermal

subcutaneous microthrombi
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angioplasia.? Perieccrine calcifications in CUA have also
been documented®, but this cohort study did not find
this feature.*® In our cases, dermal angioplasia, which
the authors have stipulated as a reactive phenomenon to
vascular compromise and perieccrine calcifications were not
observed. Only the diffused calcifications within vessel walls
and extraluminally pointed to CUA in these cases. A small
retrospective case control study on hemodialyzed patients
purported that calcifications measuring less than 500pum in
hypodermal vessels had 86% sensitivity and 87% specificity
for the diagnosis of CUA,? and this was evident in the two
cases presented.

CONCLUSION

Calcemic uremic arteriolopathy is an uncommon
disorder in ESRD patients that is mainly a calcific
thrombotic vascular disorder. Histopathologic findings
with clinical correlation are important in CUA diagnosis;
key findings include calcifications (both distinct and
microcalcifications) in dermal and subcutaneous vessels,
vascular thrombosis with subsequent ischemic necrosis of the
dermis and panniculus in the context of a rapidly evolving
morbid disorder. The findings are diverse and represents a
morphologic spectrum following its pathophysiology.
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