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Fulminant and Relentless Cutaneous Necrosis with

Excruciating Pain Caused by Calciphylaxis Developing

in a Patient Undergoing Peritoneal Dialysis

Noriko Sato, Tomoko Teramura®, Takeshi Ishiyama* and Hachiro Tagami**

Abstract

A 50-year-old Japanese female with chronic renal failure who had been on continuous
ambulatory peritoneal dialysis developed fulminant systemic cutaneous necrosis that
began as painful livedo reticularis-like skin lesions on her thighs. Because of disseminated
vascular calcification within the muscular layer of her lower limbs, we eventually diag-
nosed her with calciphylaxis. The skin necrosis progressed rapidly, and she died of sepsis
and pneumonia on the 53rd hospital day. In addition to her long-lasting severe hyper-
parathyroidism and extremely elevated serum phosphorus and calcium levels, mechani-
cal, frictional stimulation inflicted on the local skin and administration of corticosteroids
were suspected to have precipitated the calciphylaxis. Our lack of awareness of this disease
in its early stages resulted in our missing the chance to do a parathyroidectomy that might
have changed the course. It is important to know the clinical features of this rare disease
in order to make a diagnosis as early as possible.
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Introduction

The term “calciphylaxis” refers to a gener-
ally fatal, necrotizing cutaneous syndrome
secondary to vascular calcification. It is usu-
ally observed in patients having end-stage
renal disease (ESRD) with secondary hyper-
parathyroidism (1-10). The characteristic
skin lesions appear initially as painful and vi-
olaceous mottling resembling livedo reticu-
laris and rapidly progress to ulceration and
gangrene (1-3). Secondary infection and
sepsis constitute a major cause of death
(1-10). Calciphylaxis is estimated to occur
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in 1% of patients with ESRD each year (4).
However, reports have been rare in Japan
(10-12).

We present here a patient with continu-
ous ambulatory peritoneal dialysis (CAPD)
who died of painful fulminant skin necrosis

along with secondary hyperparathyroidism.

Case Report

A 50-year-old female with a 5-year history of
CAPD due to chronic renal failure following
chronic nephritis was admitted to the renal dis-
ease ward of our hospital to undergo a parathy-
roidectomy (PTX) on October 31, 1997. She
had suffered from severe secondary hyper-
parathyroidism with elevated levels of serum
phosphorus (P) and calcium (Ca) that were un-
responsive to oral vitamin D for two years. On
November 25, while she was waiting for the PTX,
which had been postponed because of her ar-
rhythmia, painful erythema appeared symmetri-
cally on her thighs one day after the skin was me-
chanically rubbed with an alcohol gauze. Be-
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Fig. 2. Skin biopsies taken from an area of ery-

Fig. 1. An irregular early stage livedo-type red- thematous change; only mild lymphedema
dish skin rash, symmetrically covering the an- and vasodilatation in the dermis are seen with-
terior and medial surfaces of the thighs out any sign of Ca deposition, thrombosis, vas-

culitis or panniculitis. (H & E, x100)

Fig. 3. Rapidly extending late stage necrotic ul- Fig. 4. Bulla-formation on the markedly swol-
cers around the thigh - len leg
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Fig. 5. Numerous calcified vessels (arrow) were
revealed by computed tomogram within the
muscle of the thigh.

cause the exanthema soon became painful and
began to show a reticulate pattern, she was re-
ferred to our dermatology department on De-
cember 2.

She was 153 centimeters in height and 42.5
kilograms in weight (obesity score —17%). Physi-
cal examination revealed irregular reticular red-
dish skin lesions, symmetrically spreading over
the extensor and medial surfaces of the thighs
(Fig. 1). Purpura was scattered over these ery-
thematous areas, and induration was palpable
beneath them. The patient complained of pain
and tenderness. Similar erythema and purpura
were also found on the medial sides of the lower
legs.

Complete blood cell count performed at the
onset of the skin eruption revealed mild leuko-
cytosis with WBC 10,200/mm?® and mild anemia.
Platelet count was normal. Biochemical data re-
lating to renal function were as follows: blood
urea nitrogen 63.8 mg/dl and serum creatinine
12.0 mg/d!. Her serum Ca and inorganic P con-
centrations were elevated at 11.4 mg/dl (nor-
mal: 8.0~10.0) and 9.9 mg/dl (normal: 2.3~4.1),
respectively. Serum concentrations of high-sensi-
tive parathyroid hormone (HS-PTH) and intact
PTH were extremely high at 140,000 pg/ml
(normal: <800) and 940 pg/ml (normal: 15~

50), respectively. Myogenic enzymes in the
serum were slightly elevated. Serum total pro-
tein and albumin levels were within normal lim-
its. C-reactive protein level was 3.7 mg/dl.
Because of her clinical presentation of is-
chemic mottling resembling livedo reticularis,
we suspected the possibility of the following con-
ditions: livedo vasculitis, periarteritis nodosa,
and systemic lupus erythematosus. Thus, we im-
mediately started a trial of oral prednisone 20
mg/day and carried out serum immunological
tests as well as a skin biopsy. However, despite
slightly prolonged lupus anticoagulant, serum
immunoglobulins, cryoglobulin, autoantibodies
including antinuclear antibody (ANA), antineu-
trophil cytoplasmic antibody (ANCA) as well as
serum complement levels were all negative or
within normal ranges. Only mild lymphedema
and vasodilatation were found in the dermis in a
skin biopsy specimen, but no apparent abnor-
mal change was seen in the vascular walls in the
dermis and subcutis. There was no evidence for
Ca deposition, thrombosis, or vasculitis (Fig. 2).
The skin eruption and pain temporarily im-
proved after the start of prednisone administra-
tion, but rapidly worsened after a reduction of
its dosage, resulting in the development of skin
necrosis, for which even minipulse therapy
using methylprednisone (200 mg/day for 3
days) was of no.avail. Her leukocytosis pro-
gressed to 17,100/mm? and her serum myo-
genic enzyme levels increased to GOT 185
1U/L, LDH 1,109 IU/L, and CPK 2,439 IU/L.
Three weeks later, a MRSA infection was identi-
fied in the necrotic lesion. Because of the rapid-
ity of progression and spreading of the skin
necrosis, we suspected that her skin lesions rep-
resented a severely infectious problem such as
toxic shock syndrome or necrotizing fasciitis.
Therefore, we vainly started intensive antibiotic
applications to the necrotic areas, but her thighs
developed extensively necrotized areas around
almost all of their circumference and were cov-
ered with thick crusts. Erythema, purpura, and
subdermal induration appeared one after an-
other on the edges of the necrotic areas (Fig. 3).
Her entire lower legs became swollen and devel-
oped necrosis, bullae, and exudating ulcers (Fig.
4). Similar lesions extended to the abdomen
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and upper extremities.

Computer tomography (CT) performed at
this point revealed remarkable calcification in
numerous small blood vessels in the muscles of
both the thighs and the lower legs (Fig. 5).
Based on these CT findings and her extremely
high serum PTH, P and Ca levels, we finally di-
agnosed her disease as calciphylaxis.

Her pain was so severe and intolerable that
she underwent epidural nerve block and was
given morphine injections. However, even these
analgesic measures could not control her excru-
ciating pain; she often fainted because of it. We
failed to conduct her PTX because of the rapid-
ly progressive hypoproteinemia, anemia, and
somnolence followed by sepsis. She died of
pneumonia on the 53rd hospital day. No autop-
sy was performed.

Discussion

Generally, the diagnosis of calciphylaxis
can be based upon the characteristic skin le-
sions, hyperparathyroidism with high CaxP
product, and vascular calcification observed
in skin biopsy specimens and/or by radi-
ographic studies (1-7). Our patient present-
ed the dramatic clinical manifestations of
calciphylaxis. However, despite the demon-
stration of disseminated calcification of
blood vessels within the muscular layer of
the thighs on the CT scan, we did not ob-
serve any vascular calcification in the skin
biopsy specimen. This absence of calcified
vessels in the skin might have been due to
insufficient or inappropriate sampling as to
location and size. Serial sections are neces-
sary in such cases because the vascular calci-
fication in calciphylaxis may not be easily
detected in the cutaneous tissue (1).

Initially suspecting that she had systemic
vasculitis, specifically polyarteritis nodosa
(2, 4), we started corticosteroid therapy
without waiting for the results of serological
and pathological examinations, because of
the rapid progression of the extremely
painful skin lesions. The corticosteroid ad-
ministration was initially effective, but soon
failed. Later, we learned that, in general,
corticosteroids should not be used for such

cases because they can trigger calciphylaxis
and precipitate it (1, 2, 4, 10). On the other
hand, there has been a report that corticos-
teroid administration for a short period was
effective in inducing remission of the in-
flammation of calciphylaxis (9). Our pa-
tient’s general condition deteriorated rapid-
ly, so we missed our chance to conduct an
early PTX, which has been proven to be ef-
fective for some patients with calciphylaxis
(1-4, 10).

The diagnosis of calciphylaxis can not al-
ways be clearly made, because histological
examinations do not necessarily reveal any
specific findings; some cases with calciphy-
laxis even show normal serum CaxP and
PTH levels (1, 3, 4, 10). Therefore, it is im-
portant to consider the possibility of calci-
phylaxis in differential diagnosis whenever
we encounter a condition or disease that is
associated with painful ischemic skin
changes in ESRD patients including vasculi-
tis, panniculitis, and abnormalities of coagu-
lation (1, 3).

The pathogenesis of calciphylaxis re-
mains unknown, but it seems to be multifac-
torial (1-10). Patients wih ESRD commonly
have metabolic abnormalities of serum Ca,
P, and PTH, and they frequently develop
vascular calcification (1, 3-8). However,
even in cases of vascular calcification, it is
unusual for tissue necrosis to develop (1, 3,
8). Although the tissue ischemia and necro-
sis observed in calciphylaxis are closely asso-
ciated with vascular calcification, they do
not seem to be caused only by mechanical
obstruction secondary to vascular calcifica-
tion (4, 5, 8). Other mechanisms proposed
for the development of calciphylaxis in-
clude vasospasm related to elevated Ca or
PTH levels and thrombosis secondary to co-
agulopathy, especially to functional protein
C deficiency (1-10). Several experimental
and clinical studies have reported that some
triggering factors produce or precipitate tis-
sue calcification and calciphylaxis in individ-
uals who have already been sensitized by cal-
cifying agents such as high levels of vitamin
D, phosphate, PTH or calcium salts (1, 3-9,
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13). These factors include blood products,
metallic salts, corticosteroids, immunosup-
pressive drugs, and even trivial local trauma
(1,4,5,7,13).

In our case, mechanical friction caused by
wiping with an alcohol gauze might have
acted as a triggering factor for the sudden
onset of calciphylaxis in the skin when she
had extremely high serum Ca, P, or PTH lev-
els. The inappropriate corticosteroid thera-
py might also have had an effect on precipi-
tating calciphylaxis.

In conclusion, because calciphylaxis is a
rare condition, it is seldom recognized by
dermatologists and it is, therefore, impor-
tant for us to know its clinical features in
order to make a diagnosis as early as possi-
ble.
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Two cases of proximal calciphylaxis in chronic hemodialysis patients

Seizaburo Horikawa, Toru Inoue, Satoshi Yamamoto, Masayoshi Nanami, Reiko ltahana,
Yoshinaga Otaki, Keisuke Hiraoka, Takeshi Nakanishi, Yoshihiro Takamitsu
Department of Kidney and Dialysis, Hyogo Medical College

The first case was a 49-year-old man with end-stage renal failure maintained on hemodialysis for 20 years,
who was admitted to our hospital for parathyroidectomy. He had dark-red asymptomatic hyperpigmentations
on his thighs. A skin biopsy revealed small vessel calcification in the dermis and subcutaneous adipose tissues,
leading to a diagnosis of calciphylaxis. The hyperpigmentations attenuated after parathyroidectomy. The
second case was a 75-year-old woman who had been on hemodialysis for 7 years and had severe hyperparathyr-
oidism. She was admitted for painful purpura on her left thigh. She developed uiceration in a few weeks and a
skin biopsy revealed numerous calcifications in small vessels and necrotic fat tissues, leading to a diagnosis of
calcifying panniculitis. She underwent repeated debriedement of ulcers and skin autografting but responded
poorly. The patient refused parathyroidectomy and she died of sudden cardio-pulmonary arrest. The family
refused autopsy.

Recently calciphylaxis has been reported to predominantly involve the thighs and abdomen (proximal
calciphylaxis), and has also been noted in patients with normal PTH levels and minimal Ca and P abnormalities.
To establish specific therapeutic regimens for this life-threatening syndrome, a clear understanding of the
pathogenesis is indispensable.

FE M EEEREREEENE T 663-8501 PEETIEEE)I[HT 1-1 (0798-45-6522)
Toru Inoue Fax 0798-45-6944
(24 PERR12E10F 6 H, 28 FRI12FE 11 H 16 H)
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BHEEREBREOBMWEREREE, BL OHRBE
DBRFC b b & PERTEREZ 2 SHHED— DT
BB, TRUEBIFRERESEETUERE E B & U B
BIRAGE LTk, BAE R B O BRSBTS
% tumoral calcinosis 23RFEWNTH 243, HBHIR S
HHHE & L TEORKILE W & D IghtO#IE e X 7
F calciphylaxist®BHI 5N T W3, SEIBRL W, FT
M OFEKA & 5 KB O K ERZL % 2 fliEBR L
7z, ATEE calciphylaxis i, KERERSCMEER% & KT hgRG
DEE IR TCOMEINEL { (proximal calci-
phylaxis), HEREREIC b 8 2 RS EIREREERETT
HFEOKKBRTII R L BA OFBIEES T2 525
NT 359 25 THRIVAIR 2 5 % 2 BERHI £ 3RE
T 5,

I. &

EFI 1 4988, Bl

55 - BIEVE, R

IR - BUER | BiEdg~R& 2kl

RRBE | 1979 ERMEARAET L L 2 BERTe
O SMPHEFTWEA L2 0, DIE 3 BEOskiER
BT A2 Tl 1990 £ R R FIR S RE TTERE
Oz HEIFRIERE LM (PTX, Eef) 2207z, 1998
FEE L D MERAETE, EREERYE &Y, AR
intact PTH (iPTH) 0 L& *F®7-7-DH PTX H
B9 T 1999 £E 6 B UBRIBAARR L B o Tz,

BE . & B 165cm, 4 E 48 kg, M1 /E 130/68
mmHg, PRI 70/5, %, 4R 36.6°C. MARERAAEN

1 A s R O RO BRI E kol (Y
1).

MERE (ED | MERE i —R0 e BTESN
A BN 5EEWNZ, &P MmGE & ALP WEHT
iPTH, AXF ANy DOEfHE, salt and pepper
skull 8 & CHEHIEFE TN OFFE L D = RAEHEI R
RIS EE T ERE s 2 L. BIERRY vy 75
74 =T 2R, EREERRETE 1 IRORAZR
&, FHREIG & W U7z, e B X R MR, )
O RKIEBE S TR B o7z,

BB BB PTX B X OKBEO K EEM
BITolz, FRBTE LD AEZNZ 1288 mg &
940 mg OEIFRIFE R H U7, BB 8P
T, TEESCIE A TEOSIFRIR % 80 mg A1l
CHEEBEL . EEERTR, REITEELL, £
FEERORD £ R R, EE TR & IR
M OIMEPIBEZ von Kossa Rt oitEy (K 2)

B 1 Thighs of casel showing dark-red
hyperpigmentation.

% 1 Clinical and laboratory findings of case 1

SRR LEBR  EERK

TP 6.2g/dl Mg 2.0 mg/dl

ALB 3.8g/dl Al 1.5 pg/dl faEs X & 0 Ok 50%
- T-Ril 0.2 mg/d! ZelianF i gy 97 mg/d!

GOT 6U/! CRP 0.3mg/dl LT £5E X B

GPT 4U/1 iPTH 1310.8 pg/dl HE 2, 3P BRI
ALP 1583 U/! FRFABNY Y 695ng/dl salt and pepper skull

LDH 106 U/!

BUN 51 mg/d/ BIERIR Y »F T THE 2 IR0 JEX
Cr 8.89 mg/dl  MBEMIRE

Na 137 mEq/! WBC 5800 /ul SR

K 5.5mEq/! RBC 319 75/ ul EIETHI 16.3X11.9X6.2 mm
Cl 101 mEq/! Hb 9.9 g/d! DRIFRIR 2D 5

Ca 8.9 mg/dl Ht 30.6 %

P 5.8 mg/dl Plt 21.6 H/ul
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2 A skin biopsy from case 1 showing vascu-
lar calcification (von Kossa stain, X
200).

3 Skin lesions of case 1 three months after
PTX.

RED T, PR C N ERERRTES & Y B
U7 28wk, Cok & iPTH I3 19.6 pg/
ml S {EF, ALP i 3185 U/L & ER LTk, flite 4
B iPTH 106.0 pg/m!{, Call.2mg/dl, P 6.3 mg/
dl, ALP 182 U/L, rEHELEEEBWT, AR
RO R AR Ho @I 2o TR D IRERE
FwhbrEz ol (H3).

FEM 20 75 B8, oM

EEF  ARBRPUAIESE.

KR | Fhc T ER.

BEFERE | Bl & &L,

IR | 1990 EEMAREB R L 2 E8HBETE
O HMEEICEA, LEBHE 3 BoOskitER 2
Tz, 1997 4 H, FRCERR < ZRERE P
WE TSRO B SHIER, RECKEEZHED LK
Tt FryvA v VEE, TAVVEKER SO
FFI R 3 RS AR & 72 o el D HBERE
ABEE oz,
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X 4

(A) Skin lesions on the left thigh of
case 2 showing dark-red mottling with
ulcerations. (B) Early skin lesions on the
right thigh showing dark-red maculae.

ABREFIRGE | BF 148 cm, {45 64 kg, IMJE 150/88
mmHg, IR 50/43, T8, 4 37.2°C. THEHET
WHEE 1~2 cm ORFRE & BEfE Ul ARBRPEN
15X 15 cm QEH T 7z, R —ERMEO KRG
YEEWE R L TB Y (R4 A), TR &Rk
OWFEEMEI LT, AREEPVENC b RO RECTE %
R, FERCTRCHEEZMAIL 7 (M4B).

RERKE (£2) [ RMMTR, ARIES @Y
HEMERD T, EFHRETE, —REENRE
PlheRonz2E&%wmz CRP E{E &P MmiE &
ALP MUEMNEEC, iPTH, # XA F7A4 A V¥ U i&fE &

TRMERERIRRRETTEE L el U7z, RIRRIRRR »
VF T T 7 4 =T, 3ROERLSHER S iz, X kR
BT, O 57%, MBEECREIR, MOKEREIRD A
IR, rugger jersey spine ¥ & U8 salt and pep-
per skull 27z, LEE, LIEF R CTE

OWRIBM LETEZE & KEIRSA, EIRAFOREKI, T
fEB L CIREEOREE 2D 7’:

BB | ERBEHOSREH I LA T a4 FIEOH
B %247 - 72 5350513 e < SuER oRE TEIB LTz,
FRRMRER O Tz HIARRE OWERS OERAL & 0 S iR s
HEfT U7, REOIEENL, BEFOFHECMIEKLTRE
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# 2 Clinical and laboratory findings of case 2

RN
TP 6.2 g/dl Mg
ALB 3.3g/dl Al
T-Bil 0.4 mg/dl ZERERE IR
GOT 100/ CRP
GPT 70U/ iPTH
ALP 710U/1 FRTE AN
LDH 125 /1
BUN 74 mg/dl
Cr 7.90mg/dl  MIIEEHEAIRIEE
Na 139 mEq/! WBC
K 5.4 mEq/! RBC
Cl 104 mEq/! Hb
Ca 10.5 mg/d{ Ht
P 8.7 mg/dl Plt

DB A, Ok

2.2 mg/dl Hra—:
1.7 pg/dl FBED hypokinesis
130 mg/d! KEDRA - {EEA AL
4.7mg/dl EF50%, %FS28%
1880 pe/dl o % g5t - bt 57%
1080 ng/d!
B XH:
KEIR, KERBHIR I K AL
AR EE C—8 L CRWA
6000 /! LR
302 55/l salt and pepper skull
9.4g/dl rugger jersey spine
29.4% BRIy v g ‘
17773/l ELETE, HE LR 2 RIEX

RS i SRR IR Ll

5 A skin biopsy from case 2 showing exten-
sive calcification in a small blood vessel
(A) and in the necrotic fat tissues (B).
von Kossa stain, X200.

> 6 RERAHERE O MEEE (85 A) CHEFEMAE A (™
5B) KB 27D, FRERIICIE calcifying pan-
niculitis £2WEa e, A MV FF—EEEOH
AESSEMEDT 7Y P 2 0IEL, BEHOW®
REOZE LT BRI R R 2 T o7, B
BIFThH ot FRENLUCRBISHL 7 & /%A
FHELZTFNVEEONBET o e BRECER L 2o 7z
7o BESL 7 a w7 BT o le, ZRMERIFIRIRHEETT

EEW U CIEARYT LD PTX OMIETH 7
2, BEOEENSE SN T &/ 0HERSE, CRP 4
HDLDFMO VA7 bEOEEZ SN ld, 7
FaEE 0w EE LAKFCREOESY £ v DNy
AFEET U2, UL UE Ca E I & b kg~
REL 2 D HE PTX 2FE UMBTRET Cholc b &
2, ZEROUMEIL R 7 LSBT L, B RIED
FEREPE SN T, ERLERIEGE CE kb ols,
Wh®BERFEICH b L2

I = .=z

BEHEET2C LN BFMERIREZOWET 2
Bk & 0, O BAERRE B kSR O K AL (tumoral
calcinosis), @ L FRME - Il - BN - IRBREE (red
eye) lZ & 5 15 NIBAKIL, @ MEAKLSESh
5. ME OB FE W REIMRO PRI & & h 528,
M B2 R THERBOMEIIRO AL & pER%EE 7
ORBEB OB 2B L ¥ 5 calciphylaxis 23 FIE
5. REG 1 ERTEETEOMBENKIZ von Kossa
BB OB D Tz, D 2 O F R S EESE,
BEAL TR, ERCIERE U  MIBIIR I BIK kS
BRI T DIER] 1 & FRRO FRERAN S S Tl
TOREEL B 2 5Nz, B 2 12 WAED 1 108D S
Bl BIFERB RO RRILES K TIRE A %
o TB Y FEHEESEIIE calcifying panniculitis
L2 & iz, Calcifying panniculitis i, B B
TRETOMIEFREOGKILESF & L, #TEHE
b9 % LRI E CRKEER S LEEB LU
RTHBOBEFE RS HBGR L EB SN TH S, —
7 Janigan 591X, calciphylaxis OB G S —X
PERZ & ZRMIREC S, BT M NEIRP B~ 0



YENE A © Proximal calciphylaxis @ 2 #1 349

KRS & 2 OFESR & LTOREOIuIME, #%EZm
WOBEM X B ERER LR THBOFEETHY,
TR RIK I E R £ U 8EE& L IE LW calcifying
panniculitis EFRENTE I LB TW B, Licdio
THHERBE A—OEEHEZ L ENTES, T
bHEFLNS IS URES N, U TRN55H
RSl -l 5&, HEM2 O X 5 ZREBEAFEREL T»
CbD RIS, EoRssEWeTvEIDED
W & 417z calciphylaxis & W5 S E LS TR <,
& D IEREICRE % 389 calcific uremic arteriolopathy
of SKin®® & vy o Je ZFFASE E Lid & LTV 29,

BEpEAIRABE, xRl Eﬁiﬁﬂv‘f’%ﬁ@*iﬁﬁ o
L7 Ca, PORBERICHEERCY 3 > DR KER
Ca O3 5, VN&‘@L%E Tk VAl EHSHEEEEY
TFELTMb>» THIET Y. LrLIhsDERF%
FrofEB 0%  WwFHET 5 O A% tumoral cal-
cinosis HEROGRETH - TR 5 Nz EF
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0O CASE REPORT I

Calciphylaxis in a Patient with End-Stage Renal Disease
Secondary to Systemic Lupus Erythematosus Associated
with Acral Gangrene and Mesenteric Ischemia

Naoya Icaki, Rintarou Moricucti, Yusi Hirota, Makoto Sakal, Hiroyuki AKIYAMA,
Fumihiko Tamaba, Munetada Omomi and Takeo Gorto

Abstract

A patient with end stage renal disease secondary to sys-

‘temic lupus erythematosus (SLE) ultimately required am-

putation of the four extremities and developed mesenteric
ischemia. The patient presented with widespread medial
calcification involving various small to medium sized ar-
teries, although no noticeable secondary hyperparathyroid-
ism was observed. We speculated that SLE associated with
systemic vasculitis and uremic milieu over a number of years
may represent the perfect preexisting condition for calcific
arteriolopathy to occur following which several factors in-
cluding chronic administration of corticosteroids, photo-
sensitivity in lupus, and significant weight loss may have
contributed to acral gangrene and mesenteric ischemia.
(Internal Medicine 40: 1232-1237, 2001)

Key words: calcific arteriolopathy, corticosteroid, photosen-
sitivity, secondary hyperparathyroidism

Introduction

Calciphylaxis is a rare life-threatening condition typically
affecting chronic renal failure patients, that involves vascular
calcium deposition with subsequent progressive cutaneous
ischemia and necrosis (1-11). The term “calciphylaxis” was
introduced by Selye (12) in 1962 after work on experimental
animals. He found that injection of a sensitizer such as parathy-
roid hormone (PTH) or vitamin D, followed after a period of
time by exposure to a challenger such as albumin, metal salt or
trauma, resulted in calcium deposition and necrosis of skin and
subcutaneous tissue. The similarity in macroscopic appearance
between the animal lesions and those in renal failure-associ-
ated calcific arteriolopathy producing ischemic tissue necrosis
led to the term “calciphylaxis” being applied to the latter. In

the reports (2, 9-11), dysregulation of the calcium-phospho-
rus-parathyroid axis is the sine qua non of calciphylaxis. How-
ever, while all dialysis patients suffer from disordered calcium
metabolism, relatively few develop calciphylaxis. The origi-
nal concept of calciphylaxis has markedly changed over the
past few years as more cases have been reported (13). Recently,
Coates et al (14) reported that the classic divalent ion abnor-
malities and high PTH associated with calciphylaxis are not
common. We describe here a patient with end-stage renal dis-
ease secondary to SLE who received administration of corti-
costeroids, and in whom acral gangrene and mesenteric is-
chemia developed without noticeable secondary hyperparathy-
roidism (HPT) or elevation of serum calcium-phosphorus prod-
uct.

For editorial comment, see p 1174.

Case Report

The patient was a 54-year-old woman who was admitted to
our hospital for evaluation of painful bluish discoloration and
ulceration of the left heel in March 2000.

In 1975, at the age of 29, she presented with fever, and
polyarthralgia; positive anti-DNA antibody was diagnosed as
SLE. Thereafter, lupus activity was controlled with cortico-
steroids. In 1990, at the age of 44, she developed proteinuria
and hypertension. In December 1995, at the age of 49, she de-
veloped chronic renal failure secondary to lupus nephritis and
was placed on hemodialysis (HD). The patient was dialyzed 3
times a week with bicarbonate dialysate containing 3.0 mEq//
of calcium. Drug therapy included betamethasone, nicardipine,
doxazosin, furosemide and epoetin beta. In October 1998, pre-
cipitated calcium carbonate was prescribed as a phosphate
binder. She had a history of corticosteroid-induced hypergly-
cemia requiring treatment with an oral hypoglycemic agent
(glibenclamide, 2.5 mg) from 1995 to 1996.
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Calciphylaxis in an SLE Patient

Figure 1. Dry gangrene in the right third finger, bilateral toes, right second toe, and left second and right second fingers.
Blackened eschar formation progressed to the feet (A-D). Colonoscopy revealed a longitudinal and irregularly shaped ulcer (E,
arrow) which was characteristic of ischemic change. This finding was markedly improved and scarred (F, arrow).

In August 1998, at the age of 52, she suddenly developed
pain and blackened eschar formation in the right third finger
(Fig. 1A) and right first toe and left first toe (Fig. 1B) with
preserved pulses of radial, ulnar, femoral, popliteal, and dorsal
pedal arteries. No bruits were present in the upper or lower
extremities. Despite treatment with prostaglandin E1 (PGE1)
and broad-spectrum antibiotics, the finger lesion progressed to
gangrene of the involved phalange over a period of a few weeks
and the gangrenous finger phalange was amputated. In Janu-
ary 1999, the resulting ischemic and gangrenous change in-
volving the right toe and second digit deteriorated to the foot
and heel (Fig. 1C) and the right leg below the knee joint was
amputated. In October 1999, she developed massive hemato-
chezia. Colonoscopy revealed extensive longitudinal ulcerations
of the rectosigmoid, descending, transverse (Fig. 1E), and as-
cending colon. Biopsies of ulcerated lesions did not reveal vas-
culitis or amyloid deposits. These ulcers healed spontaneously
without PGE1 (Fig. 1F). Thereafter, gangrenous eschar forma-
tion in the left second finger was noted in December 1999, and
in the right second finger in January 2000 (Fig. 1D) and these
phalanges were amputated. She was finally admitted to our
hospital for evaluation of painful bluish discoloration and
ulceration of the left heel in March 2000. Despite intensive
conservative therapy including PGE1 and antibiotics, these

Internal Medicine Vol. 40, No. 12 (December 2001)

wounds worsened, and the left leg was amputated below the
knee joint. Histopathological study of the amputated segments
was not performed. We suspected systemic calciphylaxis asso-
ciated with acral gangrene and mesenteric ischemia, and we
evaluated the patient accordingly.

Calcium-phosphorus-parathyroid axis

At the initiation of hemodialysis, her height was 157 cm,
dry body weight, 49 kg; calcium, 9.1 mg/dl; phosphorus, 4.5
mg/dl; calcium-phosphorus product, 41 mg/dl?; albumin, 3.9
g/dl; alkaline phosphatase, 80 1U/ml; intact-PTH, 100 pg/ml.
The trends for dry weight, calcium-phosphorus product, in-
tact-PTH, alkaline phosphatase and albumin values are shown
in Fig. 2. A marked loss of body weight was noted (26.5% of
body weight) over 2 years which may have been induced by
the correction of edematous states. Although the intact-PTH
level increased to 540 pg/ml temporarily in January 1997, lev-
els of calcium-phosphorus product and intact-PTH remained
within acceptable limits. In August 2000, bone specific alka-
line phosphatase (BAP) was 14 IU/I (normal 15-35 1U/);
1,25 (OH),-D,, 9 pg/ml (normal 20-60 pg/ml); osteocalcin
(bone Gla protein, BGP) 51 ng/ml (normal 2.5~13 ng/ml,
immunoradiometric assay (IRMA)); serum aluminum 0.4 pg/
! (normal<10 pg/l). '
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Figure 2. The clinical course of the patient. Amputation of the right third phalanx (@), right leg below the knee joint (D), left -
second finger (@), right second finger (@), and left leg below the knee joint (®). Although intact-PTH level increased to 540
pg/ml temporarily in January 1997, levels of calcium-phosphorus product remained within 60 mg/di®.

Figure 3. Parathyroid scintigraphy using *‘Tl-chloride and *™Tec-pertechnetate (TV/T¢) subtraction image revealed no accumu-
lation in parathroid glands (A, arrow). Bone scintigraphy using "Tc-pertechnetate did not reveal abnormal accumulation nor
an abnormal ratio of bone to soft tissue (B). Gadolinium-enhanced magnetic resonance angiography revealed no significant
stenosis of the aortoiliac, femoral, popliteal, and peroneal arteries (C).
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Several modalities such as ultrasonography (US), computed
tomography (CT), and parathyroid scintigraphy using *'Tl-
chloride and " Tc-pertechnetate (T1/T¢) subtraction image (Fig.
3A) did not detect parathyroid abnormalities. Bone scintigra-
phy using *"Tc-pertechnetate did not reveal abnormal accu-
mulation or an abnormal ratio of bone to soft tissue (Fig. 3B).

Lupus and coagulability

Immunologic evaluation performed in July 2000 included
an antinuclear antibody (ANA) 1:320 titer in a diffuse pattern,
and normal complements (C; level, 86 mg/dl; C, level, 30 mg/
dl); anti-double strand DNA, 1.0 TU/m! (normal<12.0 IU/ml).
Coagulability included prothrombin time (PT)-international
ratio (INR) 1.06 (normal 0.85-1.15); activated partial throm-
boplastin time (APTT) 30.3 seconds (normal<45 seconds); anti-
thrombin (AT)-1I1 24.7 mg/ml (normal>25 mg/ml}); D-dimer
0.68 pg/ml (normal<0.72 jig/ml); protein C of 114% (normal
70-150%); protein S of 127% (normal 60-150%). Cryofibrino-
gen, lupus anticoagulant and anticardiolipin antibody was
negative. Lupus activity was erradicated and no hypercoagu-
lability was observed.

Figure 4. X-ray of abdomen revealed diffuse ring-shaped calci-
fication of caeliac, common hepatic, proper hepatic, gastroduode-
nal, and splenic arteries. However, there was no calcification in
the descending aorta or aortoiliac arteries.

Figure 5. Right (A) and left (B) palmar arteries were markely calcified, and femoral and popliteal arteries (C) were also calcified
like a spontaneous arteriogram.

Internal Medicine Vol. 40, No. 12 (December 2001) 1235
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General X-ray examinations and MRA

X-ray examination was performed in July 2000. Widespread
ring-type medial calcification involving various small to me-
dium sized arteries (caeliac, hepatic, gastroduodenal, splenic,
forearms, femoral, and digital arteries as shown in Fig. 4 and
Fig. 5A, B, C) were observed. Palmar arches produced a spon-
taneous arteriogram. However, calcification of the aortic arch
and main arteries was not observed. Magnetic resonance an-
giography (MRA) revealed no marked obstruction of the main
artery and its tributaries (Fig. 3C). These findings were char-
acteristic of calciphylaxis, along with persistence of palpable
pulses distal to the necrosis in this case.

Discussion

Selye’s animal model (12) was characterized by metastatic
systemic calcifications developing after significant invasive
manipulations of the animal model, though no vascular calcifi-
cations were present. Retrospectively, it appears that uremic
soft tissue calcifications in the syndrome are most analogous
to differences between Selye’s model and uremic calciphylaxis
(13-15). The term “calciphylaxis” had been used most often,
and had pathogenetic implications that were not substantiated
in all clinical cases. Recently, descriptive terms for the vascu-
lar lesions have become increasingly more common such as
calcific uremic arteriolopathy (14), uremic small artery dis-
ease (16), subcutaneous calcific arteriolopathy with infarcts of
the subcutis and skin (17). Janigan et al (17) emphasized that
calcific arteriolopathy develops slowly, sometimes over years,
and silently, whereas the infarctions are acute and clinically
dramatic. In the present case, we considered that it was un-
likely that atherosclerosis affecting large vessels played a role
in causing compromised blood flow to the upper and lower
extremities; thus, the onset of skin discoloration and painful
lesions on the fingers and toes and mesenteric ischemia was
suggestive of calciphylaxis. Together with some recently de-
veloped mouse models, vascular calcification and atheroscle-
rosis are different genetically (18). The generation of two mu-
tant mouse strains, mice lacking matrix GLA protein or
osteoprotegrin, has had the biggest impact on the understand-
ing of vascular calcifications since both strains show isolated
medial calcification of arteries. The histopathological diagno-
sis of ‘calciphylaxis on the amputated segments was not con-
firmed in this case. The pathology of calciphylaxis was char-
acterized by small vessel calcification, endovascular fibrosis,
and panniculitis with vascular calcification (19). General X-
ray examinations revealed extensive calcification of small to
medium sized arteries like a spontaneous arteriogram, but not
the large vessels in this case. Medial calcification of peripheral
arteries is common in the setting of chronic renal failure (20},
but it typically does not result in vascular compromise or lead
to tissue ischemia as is also the case in nonuremic patients with
Ménckeberg sclerosis. Not only does this case present the fea-
tures typical of systemic calciphylaxis, namely acral gangrene
from arboreal palmar and pedal vascular calcification, but it
also demonstrates mesenteric ischemia from intestinal vascu-
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lar calcification.

The pathogenesis of calciphylaxis remains unclear, but sev-
eral factors have been implicated including HPT, persistent or
transient hyperphosphataemia, vitamin D treatment, calcium
salt administration, steroid therapy, obesity, and protein C and
S deficiencies.

A link between calciphylaxis and HPT was further supported
by the observation that parathyroidectomy (PTx) markedly
improves the syndrome (2, 9--11). PTx with subsequent improve-
ment in calcium phosphate control has been advocated as treat-
ment for calciphylaxis; however, this aggravated the condition
further in other patients, leading to high morbidity and mortal-
ity (1). In this case, calcium phosphorus product was less than
60 (mg/dl)* and no marked secondary HPT was observed. Vi-
tamin D supplements and precipitated calcium carbonate were
never loaded prior to the occurrence of calciphylaxis. Thus,
we considered that HPT, persistent or transient hyperphospha-
taemia, vitamin D treatment, and calcium salt administration
were not markedly involved in triggering calciphylaxis in this
case.

It has been reported that calciphylaxis often appears in pa-
tients with renal transplantation, rheumatoid arthritis, and
chronic renal failure while receiving corticosteroids (21, 22).
Tamura et al (23) reported a case of diffuse calcification of the
arteries and progressive gangrene after the initiation of hemo-
dialysis and the administration of corticosteroids without
marked secondary HPT and atherosclerotic lesion of the arter-
ies at autopsy. The present patient received corticosteroid
throughout the clinical course because of the suppression of
lupus activity. Thus, retrospectively in this case we hypoth-
esized that chronic administration may be implicated in the
development of calciphylaxis.

Other possible contributors to the development of calci-
phylaxis in this case include photosensitivity in lupus and signifi-
cant weight loss. There was no evidence of an exacerabation
of lupus activity, but photosensitivity may occur in up to 45%
of patients with SLE. James et al (24) reported a case of calci-
phylaxis precipitated by ultraviolet light in a patient with end-
stage renal disease secondary to SLE. Since our patient also
had a history of sensitivity to sunlight, photosensitivity may
have contributed to calciphylaxis. The patient also experienced
significant body weight loss (26.5% of body weight) over the
2 years preceding the development of ischemic tissue necrosis
due to calciphylaxis. Coates et al (14) speculated that rapid
weight loss may be associated with relative intravascular vol-
ume depletion and as a result reduction in tissue perfusion may
occur. Previously, it was considered that heavily calcified ves-
sels may be unable to reactively vasodilate to increase skin
blood flow; thus, ischemic areas may develop.

Perez-Mijares et al (25) reported a case of calciphylaxis in a
hemodialysis patient with severe secondary HPT, severe dif-
fuse calcification of arteries of several sizes, and functional

_ protein S deficiency with a favorable response to treatment with

low molecular weight heparin. Functional protein S deficiency
can occur secondary to severe HPT and extensive vascular cal-
cifications. However, Goldsmith (26) clearly pointed out that
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