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Abstract. Vascular calcification is com-
mon among hemodialysis (HD) patients and
contributes to the development of peripheral
arterial discase. A 57-year-old Japanesec man
who had been on HD for 30 years was re-
ferred to us for severe pain with multiple ul-
cers on his toes and fingers. He was an ex-
smoker and had no diabetes mellitus. On ad-
mission, he had ulcers on his big toes bilater-
ally and right 2nd - 4th fingers. Peripheral
pulses were strong and his ankle-brachial
pressure index was above 1.3. Laboratory data
were as follows: calcium 9.9 mg/dl, albumin
3.3 g/dl, phosphate 3.0 mg/di, Ca x P product
30, and parathyroid hormone 98 pg/ml. He
had a parathyroidectomy in 1998 and 1999.
X-rays of his hands and legs showed diffuse
subcutaneous arteriolar calcification. Angio-
graphy revealed no local stenotic lesions. De-
spite intensive therapies including hyperbaric
oxygen therapy, painful gangrene developed on
his right big toe and the pain was so intense that
he could not go to sleep in a supine position. We
infused intravenous sodium thiosulfate (20 g)
3 times weekly, based on previous reports.
Within4 - 5 days, he experienced rapid and dra-
matic symptom relief. The score of the visual
analogue pain scale improved from 10/10 -
2/10. The signs of ischemia, measured by trans-
cutaneous partial oxygen pressure and thermo-
graphy, improved significantly. During the in-
fusion of sodium thiosulfate, the patient com-
plained of nausea, vomiting and hyperosmia.
These adverse symptoms were resolved after
discontinuation of the infusion. Pain relief was
sustained and he could walk after 2 weeks of in-
fusion. Qur case supports the use of sodium
thiosulfate as a novel therapeutic choice for crit-
ical imb 1schemia with severe vascular calcifi-
cation in chronic HD patients.

!nuoducﬁon

Vasculay calcification is common among
hemodialysis (HD) patients. Recent reports
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emphasize the multidisciplinary therapeutic
approach focusing on correction of the un-
derlying abnormalities of serum calcium and
phosphorus [evels using non-calcium-con-
taining phosphate binders. Local wound care
with debridement of necrotic tissues and ag-
gressive treatment of infectious complica-
tions is also required [Budisavljevic et al.
1996]. The usefulness of parathyroidectomy
and hyperbaric oxygen therapy remains con-
troversial [Basle 2000, Budisavljevic et al.
19961, thus, newer therapeutic modalities need
to be explored. Intravenous sodium thiosul-
fate, which is currently used as an antidote for
the treatment of cyanide poisoning and the
prevention of toxicity due to cisplatin cancer
therapies, might be an alternative treatment
choice in such conditions [Cicone et al. 2004).

We report a patient on long-term HD with
severe pain and peripheral vascular calcifica-
tion who responded dramatically to sodium
thiosulfate infusion. We describe the details
of the clinical course and the side effects of
the treatment.

Case report

A 57-year-old Japanese man on chronic
HD due to chronic glomerulonephritis was
referred for multiple ulcers on his big toes bi-
laterally and fingers on his right hand with se-
vere pain. He has been on HD 4 hours 3 times
per week since 1975, He was an ex-smoker,
20 cigarettes/day for 25 years, and had no his-
tory of diabetes mellitus. He denied preced-
ing warfarin treatment.

Skin ulcers progressed gradually despite
several conventional therapies such as local
wound care and infusion of vasodilating pro-
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Figure 1. Clinical course of the patient. CAZ cef-
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Figure 2. Changes in subcutaneous partial oxy-
gen pressure.

staglandins. Intact parathyroid hormone (PTH)
levels were consistently low because of para-
thyroidectomy in 1998 and 1999. He received
many drugs such as alprostadil, beraprost,
cilostazol, tocopherol nicotinate, calcium car-
bonate and maxacalcitol during each hemo-
dialysis session and also required other anal-
gesics when he was admitted to our hospital.
His skin ulcers developed gradually and vas-
cular calcification was noted in the distal ex-
tremities several months before admission.
Upon admission (height 172 cm, weight
68.0kg), his blood pressure was 112/58 mmHg,
pulse rate was 70 beats per minutes and body
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temperature was 36.9 °C. He had ulcers on his
big toes bilaterally and right 2nd - 4th fingers.
The skin of his distal extremitics was viola-
ceous. Peripheral pulses were palpable and
equal bilaterally. Using the pain scale from
0~ 10 (Visual Analogue Scale, VAS), he rated
his pain as most severe (10/10). Laboratory
findings were as follows: hemoglobin t1.8
g/dl, white blood cell count 8,000/, platelet
33.3 x 10%/pl, blood urea nitrogen 60 mg/dl,
creatinine 13 mg/dl, total protein 5.8 g/dl, al-
bumin, 3.7 g/dl, sodium 140 mEq/l, potas-
sium 4.3 mEBq/1, uric acid 8.4 mg/dl, calcium
9.9 mg/dl, phosphate 3.0 mg/dl, Ca x P prod-
uct 30, C-reactive protein 1.2 mg/dl, glucose
60 mg/dl, total cholesterol 168 mg/di, trigly-
ceride 166 mg/dl and intact PTH 98 pg/ml.
His ankle-brachial index was 1.40 (right) and
1.37 (left). The pulse wave velocity was 2,100
cm/s (right) and 1,933 env/s (left). X-rays of his
hands and legs showed diffuse arteriolar cal-
cification. However, there was no evidence of
stenotic lesion in large arteries.

The ulcers progressed in size and became
deeper. Due to his severe pain and ulceration,
skin biopsy was not performed. Angiogra-
phic findings showed diffuse arteriolar calci-
fications from the femoral artery to below the
joint of foot, but there were no local stenotic
lesions of the iliac aorta. Bone scan (techne-
tium 99 methylane diphosphonate) showed
no areas of increased radio-tracer activity cor-
responding to the subcutaneous calcified pla-
ques characteristic of calciphylaxis.

Clinical course (Figure 1)

Despite intensive therapies with muitiple
drug regimens and hyperbaric oxygen ther-
apy, painful gangrene developed on his right
big toe and the pain was so intensc that he
could not go to sleep in the supine position.
We tried therapy with 20 g sodium thiosulfate
infusion, 3 times per week after each HD ses-
sion beginning in November 2004. On the 5th
day after starting this treatment, his pain had
decreased from a VAS of 10/10 - 2/10. Labo-
ratory data revealed no significant changes
after the infusion. Pain relief was sustained
and he could walk 2 weeks after the infusion.
All pain and tenderness had disappeared after
16 infusions, and subcutaneous plaques be-
came smaller and more mobile. He became
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Before treatnent 1 month after treatment Betore discharee

Figure 3. Thermography of the hands before and after the infusion of sodium thiosulfate.

Before treatment 1 month after treatment Before discharge

Figure 4. Thermography of the feet before and after the infusion of sodium thiosulfate.
ambulatory and did not require analgesics.  (Figures 3, 4) confirmed the relicf of the
The transcutaneous partial oxygen pressure  symptoms. He complained of nausea and oc-

monitor ((cPO,, TCM 400, Radiometer KK,  casional vomiting, however, during the infu-
Tokyo, Japan, Figure 2) and thermography  sion he had hypersensitivity to food smells
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and a loss of appetite. We reduced the dose of
sodium thiosulfate to half.

Comments

Qur patient had debilitating calciphy-
laxis-like symptoms, but few putative risk
factors of calciphylaxis [Budisavijevic et al.
1996]. Syndromes resembling calciphylaxis
have been reported in individuals without
such risk factors [Kane et al. 1996, Llach
2003, Wilmer et al. 2002]. His symptoms
started after parathyroidectomy and devel-
oped despite maintaining normal levels of se-
rum calcium, phosphate and PTH. Calciphy-
laxis is usually non-ulcerating and shows
nodular or plaque-like subcutaneous calcifi-
cations [Llach 2003]. The clinical diagnosis
of calciphylaxis (calcific uremic arteriopathy)
is confirmed by biopsy of a cutaneous lesion
[Fine et al. 2002]. Skin biopsy was not per-
formed in our case, however, because it might
precipitate ulceration and induce infection.

He has been on long-term HD for 30 years
without a history of renal transplantation. Be-
cause of the limited number of renal trans-
plantations in Japan, more than 9,000 patients
are on chronic dialysis for more than 20 years
[1seki et al. 2005]. To our knowledge, how-
ever, this is the first Japanese patient who was
treated with thiosulfate infusion. Vascular
caleification, including that of the coronary
artery, is comumon in such patients. Peripheral
vascular disease is one of the leading causes
of loss of extremities and mortality. Tumoral
calcification, which is similar to calciphylaxis,
is treated with sodium thiosulfate. Cicone et al.
[2004] reported the use of sodium thiosulfate
to treat a peritoneal dialysis patient with
calciphylaxis, without any modifications to
the dialysis prescription. They noted signifi-
cant improvement within 2 weeks of sodium
thiosulfate infusion. Lesions were greatly re-
duced and pain completely disappeared after
8 months of infusion. During the infusion of
sodium thiosulfate, our patient complained of
nausca, vomiting, and hyperosmia. These ad-
verse symptoms were resolved after discon-
tinuation of the infusion. Sodium thiosulfate
has been used therapeutically as an antidote
for acute cyanide poisoning and as a topical
chemoprotectant against cisplatin. Although
it is considered to have low toxicity, il is usu-
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ally excreted unchanged in the urine. There-
fore, it might accumulate in the plasma of HD
patients. The dialyzability of sodium thiosul-
fate is not known, but might be low as it has a
molecular weight of 248 Daltons [Brucculeri
etal. 2005]. To our knowledge, this is the first
case of sodium thiosulfate treatment of limb
ischemia in Japanese and probably also in
Asian patients.

In summary, we report a case of a patient
on long-term HD who had an atypical clinical
presentation of severe vascular calcifications
confirmed by X-ray and angiography find-
ings. The intravenous sodium thiosulfate
(20 g, 3 times per week) effectively achicved
rapid and dramatic relief of symptoms and
improvement, as indicated by thermography
and TcPO,. Sodium thiosulfate infusion is
warranted in patients who are unresponsive to
conventional treatment.
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Successful Treatment of a Patient With Severe Calcific Uremic
Arteriolopathy (Calciphylaxis) by Etidronate Disodium

Naoki Shiraishi, MD, PhD, Kenichiro Kitamura, MD, PhD, Taku Miyoshi, MD, PhD,
Masataka Adachi, MD, PhD, Yukimasa Kohda, MD, PhD, Hiroshi Nonoguchi, MD, PhD,
Shuuko Misumi, MD, Yoshihiro Maekawa, MD, PhD, Toshihiko Murayama, MD, PhD,
Masao Tomita, MD, PhD, and Kimio Tomita, MD, PhD

@ A 59-year-old woman with a 10-year history of hemodialysis was admitted to our hospital for painful skin ulcers
on her right thigh, right calf, and left upper arm. A whole-body plain computed tomographic scan showed diffuse
calcification of the uterus and marked calcification of the mitral valve. Skin biopsy specimens from the left thigh
showed calcium deposition in numerous small blood vessels in the dermis and fat, leading to a diagnosis of calcific
uremic arteriolopathy (CUA). Despite antibiotic therapy and aggressive wound care for 2 months, the skin ulcers
enlarged and the patient’s general condition worsened. Surprisingly, oral administration of etidronate disodium
(200 mg/d) strikingly improved the focal infection and decreased the size of the skin ulcers within several days. She
was discharged from the hospital 2 months later, when epithelialization of the ulcers was almost complete. We
report a case of CUA that was improved dramatically by treatment with etidronate. Etidronate therapy should be
considered for refractory CUA. Am J Kidney Dis 48:151-154.
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INDEX WORDS: Calcemic uremic artericlopathy (CUA); calciphylaxis; etidronate; bisphosphonate; hemodialysis (HD);

sevelamer hydrochloride; renal failure.

ALCIFIC UREMIC arteriolopathy (CUA,;

calcifylaxis) is a life-threatening disease
that causes severe and progressive ischemic ne-
crosis of the skin. CUA is characterized by
calcium-phosphorus deposition in the media of
small vessels. However, its pathogenesis is still
unclear. Although CUA is seen primarily in pa-
tients with end-stage renal disease, other risk
factors contribute, including obesity, female sex,
diabetes, hypercalcemia, hyperphosphatemia with
concomitant elevation in calcium-phosphorus
(Ca X P) product, hypoalbuminemia, hyperpara-
thyroidism, warfarin therapy, and protein C defi-
ciency."” Despite a number of recommended
therapies, including parathyroidectomy, noncal-
cium phosphate binders, low-calcium dialysis,
and hyperbaric oxygen therapy, the prognosis of
CUA is still very poor. The mortality rate of
patients with CUA with skin ulcers at 6 months
was reported to be 80%, and the main cause of
death was se:psis.3 In this report, we describe a
patient with severe CUA that was refractory to
common therapies for CUA that improved dra-
matically with etidronate therapy.

CASE REPORT

A 59-year-old woman with a 10-year history of hemodialy-
sis had had painful erythema on her legs since January 2003,
Despite careful local wound care, skin lesions worsened and
ulcerations developed. She was admitted to our hospital on
May 16, 2003. Upon admission, multiple irregular-shaped
dark red lesions with necrosis were observed on her right

thigh, right calf, and left upper arm (Fig [A). All lcsions
were extremely tender. Body temperature was 37.5°C, and
blood pressure was 162/86 mm Hg. Body mass index was
17.7 kg/m® A systolic murmur was audible around the
cardiac apex on auscultation. Peripheral pulses were casily
palpable. Blood tests showed the following values: white
blood cell count, 10 X l()’/p,L (X 10°1L); hemoglobin, 8.2
g/dL (82 g/L); platelets, 338 X 10%/uL (X 10%/L); albumin,
3.9 g/dL (39 g/L); calcium, 10.2 mg/dL (2.54 mmol/L);
phosphate, 8.8 mg/dL (2.84 mmol/L); Ca X P product, 89.8
mg/dL? (7.21 mmol*/L?); potassium, 4.4 mEq/L (4.4 mmol/L);
total cholesterol, 197 mg/dL (5.09 mmol/L); glucose, 103
mg/dL (5.7 mmol/L); and C-reactive protein, 161 mg/L
(normal range, <3 mg/L). Intact parathyroid hormone fevel
was 34 pg/mL (34 ng/L; normal range, {0 to 50 pg/mL), and
bone-specific alkaline phosphatase level was 21.4 U/L (nor-
mal range, 9.6 to 35.4 U/L). Antinuclear antibody, myeloper-
oxidase antineutrophil cytoplasmic antibody, and lupus anti-
coagulant were all negative. Protein C level was in the
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Fig 1. Photographs of the left upper arm on (A) admission and (B) discharge showing dramatic improvement in

skin ulcers with etidronate disodium treatment.

normal range. A whole-body plain computed tomographic
scan showed diffuse calcification of the uterus and marked
calcification of the mitral valve,

Although 3.5 g/d of caleium carbonale was prescribed
before admission, secum phosphate level and Ca X P prod-
uet were high (70 to 90 mg¥/dL? {5.6 to 7.2 mmol“/L3).
Alter admission, the patient was treated with intravenous
antibiotics and underwent daily wound care using local
an(ibiotic ointment and enzymatic débridement agents. Skin
biopsy specimens from the Ieft thigh showed calcium depo-
sition in numerous small blood vessels in the dermis and fat,
lecading to a diagnosis of CUA. Five weeks after admission,
serum phosphate and Ca X P product values decreased
0 5105.5 mg/dL (1.6 to 1.8 mmol/L) and 50 mg/dL?
(4 mmol/L?), respectively, Antibiotics were changed accord-
ing (0 culture resulls from swabs of the skin ulcers, and
repeated surgical débridement was performed (Fig 2). How-
cver, skin ulcers enlarged and local infection continued.

In July, spiking fevers, general fatigue, appetite loss, and
hypotension developed and worsened. We decided to start
oral administration of etidronate disodium (200 mg/d for 14
days) on July 21 because the elfectiveness of bisphospho-
nate therapy was shown for the treatment of calciphylaxis in
rat models. Surprisingly, within several days, the skin ulcer
infection started to improve. Morcover, fever disappeared
and C-reactive protein values decreased rapidly. Ten days
after the beginning of etidronate therapy, on August |, the
size of the skin ulcers decreased significantly, and necrotic
tissue was almost completely eliminated. To obtain an addi-
tional decrease in serum calcium level and Ca X P product,
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sevelamer was prescribed instead of calcium carbonate on
August 2. Because epithelialization of the ulcers was almost
complete (Fig IB), the patient was discharged from our
hospital on September 24,

DISCUSSION

Bisphosphonates, synthetic compounds char-
acterized by a P-C-P group, have been used
mainly to inhibit bone resorption in patients with
such diseases as osteoporosis, Paget disease, and
hypercalcemia associated with malignancy. This
suppression of bone resorption is believed to be
caused by a cellular effect involving both apop-
tosis of osteoclasts and destruction of the oste-
oclastic cytoskeleton, thus inducing a decrease in
osteoclast activity.* However, because of an addi-
tional property of inhibiting calcium phosphate
crystal formation, bisphosphonates were used as
inhibitors of ectopic calcification, such as fibro-
dysplasia ossificans progressiva, and heterotopic
ossification after spinal cord injury and total hip
replacement since the 1960s. In addition, the
efficacy of bisphosphonates to inhibit calcifica-
tion in 2 different types of vascular disease,
atherosclerosis® and calciphylaxis,® also was
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shown in animal models. When this patient pre-
sented to us, no reports were available regarding
the treatment of human CUA by using bisphos-
phonates. Although several differences were
found between calciphylaxis in animal models
and human CUA,” we expected that bisphospho-
nates also might have a favorable effect on
human CUA.

Several bisphosphonates have been developed
to date, and they can be divided into 3 groups
according to the structure of their side chains and
their potency to inhibit bone resorption.* The
second- and third-generation compounds are 1 to
10,000 times more powerful than the first-
generation compounds in preventing bone resorp-
tion, but are relatively less potent in inhibition of
calcium phosphate crystal formation. We chose
etidronate, which belongs to the first generation,
because of its strong inhibitory effect on calcifi-
cation.

After orally administered etidronate is ab-
sorbed in the body, some is taken up by bone and
the rest is excreted unchanged in urine. There-
fore, accumulation of etidronate in patients with
renal insufficiency is anticipated.'® Thus, we
administered etidronate, 200 mg/d, for 14 days to
this patient according to the regimen used for
treatment of osteoporosis in our country. Surpris-
ingly, dramatic clinical effects were observed
within several days, and oral administration of
etidronate was discontinued as scheduled. The

effect of etidronate appeared to continue after it
was stopped. No apparent adverse effects were
observed. Very recently, inhibition of coronary
artery and aortic calcification in hemodialysis
patients was reported by using etidronate.'"'?
Although 200 mg of etidronate was administered
to 35 patients for 14 days and this cycle was
repeated 3 times every 90 days in the former
report, the same amount of etidronate was admin-
istered to 18 patients 3 times a week when
dialysis was conducted for 6 months in the later
report. No adverse effects were observed in ei-
ther study.

Because beneficial effects of orally adminis-
tered etidronate in this patient were observed
within several days, it is unlikely that this effect
was a result of the changes in serum calcium or
phosphate values. Phanish et al'* reported rapid
improvement in systemic inflammatory response
and pain accompanied by ectopic calcification
within several days by using bisphosphonate. In
addition, after we treated this patient, a case
report of successful pamidronate therapy for hu-
man CUA was published.'* In this report, 30 mg
of pamidronate was administered intravenously
several times, and significant improvements in
pain and C-reactive protein levels were observed
48 hours after the first injection. The pathogene-
sis of CUA still is not clear. However, it is
speculated that inflammatory changes might con-
tribute to the development of CUA to some
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extent.'”” Because several studies showed that
bisphosphonates have inhibitory effects on mac-
rophage activity and local proinflammatory cyto-
kine production,'®'” this anti-inflammatory ef-
fect may have had an important role in the rapid
improvement in clinical condition in our patient.

In this report, we describe a case of severe
CUA that was resistant to aggressive wound care
and administration of antibiotics, but that dramati-
cally improved with etidronate therapy. Al-
though only | report is available regarding the
treatment of human CUA by bisphosphonates to
date, this case suggests that bisphosphonates
may be an effective treatment in some cases of
CUA. Additional studies are required to investi-
gate the efficacy of different types of bisphospho-
nates and determine appropriate doses and dura-
tion of administration of bisphosphonates for the
treatment of patients with CUA.
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DERMATOLOGIC SURGERY

Intractable wounds caused by calcific uremic
arteriolopathy treated with bisphosphonates

Takaaki Hanafusa, MD, Yuji Yamaguchi, MD, PhD, Mamori Tani, MD, Noriko Umegaki, MD, PhD,
Yukari Nishimura, MD, and Ichiro Katayama, MD, PhD
Osaka, Japan

Background: Caulcific uremic arteriolopathy (calciphylaxis) is a calcification syndrome that predominantly
affects relatively small vessels and is a life-threatening entity usually seen in patients with end-stage renal
discase. Intractable skin necrosis sometimes causes lethal sepsis because it progresses rapidly as a result of
mechanical stress.

Objective: We sought to investigate the efficacy of etidronate disodium (bisphosphonates) in treating
intractable ulcers occurred in a patient on hemodialysis accompanied with calcific uremic arteriolopathy.

Metbods and Results: A 53-year-old patient receiving hemodialysis with chronic renal failure accom-
panied with calciphylaxis had bilateral leg ulcers caused by minor trauma. The aggressive debridement
worsened his skin condition as is usually seen in pyoderma gangrenosum. It eventually healed by lowering
calcium-phosphorus levels with the administration of bisphosphonates and with the continuous use of
sevelamer hydrochloride.

Limitations: This study reporting a single case limits the interpretation of results.

Conclusion: Bisphosphonates may be effective in treating calciphylaxis and arteriosclerosis obliterans by
reducing the formation of ectopic calcification around blood vessels. (J Am Acad Dermatol 2007;57:1021-5.)

atients with chronic renal failure receiving
hemodialysis (F1D) usually have other serious
disorders including diabetes mellitus, arteri-
osclerosis obliterans, and calcific uremic arteriolop-
athy (CUA) (calciphylaxis), Extreme care is necessary
to avoid skin ulcerations because amputation of
lower extremities can be observed as a result of the
intractability of the wounds.
CUA (calciphylaxis) is a calcification syndrome
that predominantly affects relatively small vessels
and is a life-threatening entity usually seen in
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patients with end-stage renal disease."* The cutane-
ous manifestation of CUA begins as a painlul, pur-
plish, mottled lesion similar to livedo reticularis that
eventually becomes an ischemic necrosis with gray-
black eschars and gangrene of the surrounding
tissues.” Although wide local excision has been
reported to successfully treat CUA,* the role of
debridement is controversial.” It has been suggested
that debridement is contraindicated for wounds
covered with dry, noninfected eschars.® Minor local
tissue injury triggers the development of skin lesions

at the injection sites including insulin.®

CASE REPORT

A 53-year-old Japanese man with chronic renal
failure caused by diabetic nephropathy had been on
HD for 4 years. The patient had a history of mitral
valve replacement performed in 2003. The patient
stated that the ulcers on the lower aspect of his right
leg appeared because of an abraded wound after he
removed a piece of adhesive tape in February 2000.
A bruise of his left leg had triggered the formation of
the new ulcers in May 2006, The intractable ulcers
had been diagnosed as pyoderma gangrenosum in
another hospital because minor trauma triggered

1021
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Fig 1. Lower back aspect of left leg of 53-year-old man on hemodialysis with calcific uremic
arteriolopathy. A, Day 1 after admission; before treatment. B, Day 10; after debridement. C, Day
20; 1 week after administration of etidronate disodium (bisphosphonates). D, Day 33; before
hospital discharge.

their generation and the patient was referred to us in
May 2000.

On admission, cach back region of his bilateral
lower legs had ulcers with necrotic tissue, a yellow-
ish discharge, and surrounding erythema and infil-
tration (Fig 1, A). The culture revealed no bacterial
infection, The results of his laboratory examination
revealed: white blood cell count, 7.4 X 10°/pL(3.3-9.4
X 10%/pL); hemoglobin, 11.7 g/dL (13.8-17.0 g/dL);
platelet, 2.0 X 10%/pL (1.3-3.2 X 10%/pL); C-reactive
protein, 25 mg/L (0-2 mg/L); calcium, 8.4 mg/dL (8.4-
10.0 mg/dL); inorganic phosphate, 10.4 mg/dL (2.9-
4.8 mg/dL); Ca x IP product 87.4 mg?/dL* (24.4-48.0
mg?/dL*); hemoglobin Alc, 5.1% (4.3%-5.8%); immu-
noglobulin, 1420 mg/dL (870-1700 mg/dL); IgA, 379
mg/dL (110-410 mg/dL); IgM, 45 mg/dL (35-220
mg/dL); and parathyroid hormone, 224.6 pg/mL
(10-60 pg/mL). Bach parenthesis indicates normal
values. Test results were all negative for antinuclear
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antibody, p-ANCA, ¢-ANCA, anticardiolipin antibody,
anti Sjodgren’s syndrome antibody-A, -B, antiphos-
pholipid antibody, ACL-B2, and anti-DNA antibody.
Systemic plain computerized tomography and radio-
graphs revealed a severe calcification of his major
blood vessels including the aorta and coronary arter-
ies and of the peripheral arteries of his bilateral lower
legs, toes, and forearms (data not shown). A skin
biopsy specimen from the lower back aspect of his left
leg ulcer revealed calcification of small veins in the
dermis and cdlcium deposits in the subcutaneous
adipose tissue as determined by hemotoxylin-ecosin
and von Kossa’s staining (Fig 2).

We gave the patient the diagnosis of CUA from his
condition with chronic renal failure on HD. We
debrided the necrotic tissue with a scalpel under
local anesthesia quite aggressively and the debride-
ment triggered an exacerbation of all the debrided
ulcers (Fig 1, B). We then applied a mild debridement
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Fig 2. Histology of biopsy specimen from ulcer on lower back aspect of left leg. A,
Hemotoxylin-eosin staining indicates calcium-phosphorus deposits on basophilic vascular
wall. (Original magnification: X40.) von Kossa’s staining revealed blackish calcium-phospho-
rus deposits in vascular wall (B) and subcutaneous fat (C). (B and C, Original magnifications:

B, X100; C X40.)

technique with local wound care using sulfadiazine
silver, We tried lowering the calcium-phosphorus
levels according to recent reports (Fig 3).%%7 At first,
we increased the dialyzer size and extended the
dialysis time and increased the dosage of sevelamer
hydrochloride from 5 to 9 g/d to absorb phosphorus.
We administered cathartics to promote phosphorus
discharge. Finally, we used etidronate disodium (200
mg/d for 14 days)* " after informed consent was
obtained. Informed consent was necessary because
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the renal clearance of risedronate, another type of
bisphosphonate, is related to a decrease in renal
function.* These therapies effectively lowered the
calcium-phosphorus levels and all leg ulcers imme-
diately decreased in sizes especially after the use of
bisphosphonates (Fig 1, ¢). The value of parathyroid
hormone did not change remarkably. All of his
wounds had re-epithelialized completely by the
time of his hospital discharge on August 4, 2000
(Fig 1, D).
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Fig 3. Clinical time course. The x-axis indicates the days
after hospitalization. The y-axis indicates the area of the
left posterior leg out of the original wound area (0-120%),
serum calcium (Ca) and inorganic phosphates (IP) (0-12.0
mg/dD), and Ca X 1P (0-120 mg?/dI?,

DISCUSSION

CUA is a devastating limb- and life-threatening
condition with progressive and intractable necrosis
that occurs in patients with chronic renal failure.
Patients with CUA are reported to be at an 8-fold
increased risk of mortality compared with the general
population on HD, the major cause of death being
infection and sepsis.'? Russell et al’ reported that
lowering of eclevated serum phosphorus, calcium,
and Ca x IP levels, together with aggressive wound
care, contributes to the successful outcome of pa-
tients with CUA. Don and Chin® developed a treat-
ment strategy that used a combination of therapies
based on reducing the known risk factors for devel-
opment of CUA and the use of the following treat-
ment modalities: (1) discontinuation of all oral
calcium supplements and calcium-containing phos-
phate binders; (2) administration of a noncalcium-,
nonaluminum-containing phosphate binder; (3) se-
quential lowering of the calcium concentration in the
dialysate to 1.5 to 1.0 mEq/L as tolerated with close
monitoring of serum calcium levels predialysis and
postdialysis; (4) increase of the frequency of dialysis
sessions to 5 to 6 treatments per week; (5) enrollment
of the patient in a hyperbatic oxygen treatment
program; (6) reservation of parathyroidectomy only
for patients with markedly elevated parathyroid hor-
mone levels; (7) consideration of treatment with an
intravenous vitamin D analog in patients with mark-
edly elevated parathyroid hormone levels who have
contraindications for parathyroidectomy; and (8) not
aggressive but gentle wound debridement with local
wound care. We have followed modalities 1, 2, 3, and
8 without parathyroidectomy or intravenous treat-
ment with a vitamin D analog. We are in favor of mild
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debridement of necrotic tissue by CUA according Lo
our experience treating this patient and others,

In addition we have used ctidronate disodium
treatment because bisphosphonates  (diphospho-
nates) are reported to be effective for removing
calcification of the carotid artery in type 2 diabetes
mellitus,'® coronary arteries,® and CUA. Although
recent reviews also recommend bisphosphonates for
treating vascular calcification, to our knowledge, this
report describes only the second patient with CUA,
who had remarkably improved ulcers within several
days after the oral administration of etidronate
disodium (200 mg/d for 14 days).'" Etidronate
disodium, an antiresorptive agent, has been estab-
lished as a first-line drug for treating osteoporosis by
blocking osteoclastic function. Morcover, bisphos-
phonates have been reported to inhibit various
enzymes involved in cholesterol biosynthesis and
to suppress macrophages in atheromatous lesions.”
Bisphosphonates may inhibit ectopic calcification
through a mechanism associated with the enhanced
production of parathyroid hormone—reluted peptide
from vascular smooth-muscle cells, which inhibits
calcification by decreasing alkaline phosphatase ac-
tivity."” Its suppressive effect on calcification can also
be explained by the inhibition of phosphate trans-
port by a sodium-dependent phosphate cotrans-
porter, which leads to the increased expression of
cote-binding factor @ subunit 1, a bone-specific
transcription factor, and the subsequent elaboration
of a promineralizing matrix that contains osteopon-
tin and osteocalcin.'® Although these mechanisms
encourage the use of bisphosphonates, we must take
into consideration that the administration of bis-
phosphonates is usually contraindicated in patients
with chronic renal failure on HD.'?

Intractable wounds result from . multifactorial
causes including CUA in patients on HD. As the
number of patients with chronic renal failure in-
creases, the number of leg ulcers refractory to con-
ventional therapies is increasing. In summary, the
administration of etidronate disodium (200 mg/d
for 14 days) was effective in treating wounds in a
patient on HD accompanied with CUA. The usc of
etidronate disodium may be effective in treating
wounds accompanied with calcification of the artery
walls including not only CUA but also arteriosclerosis
obliterans. In the future, randomized controlled stud-
fes are necessary to establish the standurd therapy
regimen for CUA, but this option seems promising.
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