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Abstract

Calciphylaxis is a rare and serious complication of chronic renal failure characterized by vascular calcium overload. It has a
high mortality rate. Penile calciphylaxis is an extremely rare condition of penile necrosis due to calciphylaxis of the penile
arterioles. Presented here is a severe case of systemic calciphylaxis initially presented as penile necrosis treated with sodium

thiosulfate and amputation.
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Introduction

Penile calciphylaxis, or calcific uremic arteriolopathy of
penile arteries, is a rare but devastating presentation of calci-
phylaxis, a condition predominantly seen in chronic kidney
failure patients treated with dialysis. Morbidity is related to
severe pain, nonhealing wounds, recurrent hospitalizations,
and adverse effects of treatments.! Sodium thiosulfate has
had reported success in case reports.? This case report pres-
ents a challenging case of penile calciphylaxis associated
with end-stage renal disease (ESRD) and diabetes mellitus
type 2 resulting in necrosis of the glans penis with eventual
penectomy.

Case Report

A 38-year-old Latin male with uncontrolled diabetes melli-
tus, hypertension, and left pneumonectomy secondary to tho-
racic gunshot wound 12 years prior presented to our
institution with a 2-week history of dyspnea and productive
cough. In addition, he also complained of 2-week history of
dysuria and bilateral lower extremity edema.

On physical examination, severe tenderness was noted
upon palpation of the penis and scrotum along with yellow-
white discharge from the penile stump. Examination of the
upper and lower extremities revealed multiple diffuse brown
lesions including medial aspect of thighs bilaterally and left
lower leg.

Laboratory markers at admission included albumin 1.8 g/
dL (3.4-5.0 g/dL), corrected serum calcium 8.6 mg/dL (nor-
mal 8.5-10.1 mg/dL), serum phosphate 12.1 mg/dL (normal

2.5-4.9 mg/dL), serum magnesium intact parathyroid hor-
mone 1403 pg/mL (normal 14-72 pg/mL), blood urea nitro-
gen 140 mg/dL (7-18 mg/dL), serum creatinine of 18.5 mg/
dL from baseline of 6 mg/dL (normal 0.8-1.3 mg/dL), white
blood cell count 20 X 10° cells/uL (normal 4-11 X 103
cells/uL) (Image 1A-F).

Chlamydia and gonorrhoeae ribonucleic acid poly-
merase chain reaction, qualitative syphilis antibody, and
human immunodeficiency virus antigen/antibody assays
were all negative. Initial diagnosis was sepsis of unknown
source and congestive heart failure secondary to acute
chronic renal failure. Cardiopulmonary evaluation inci-
dentally revealed cardiomegaly involving the entire left
pulmonary potential space (Image 2A), pulmonary hyper-
tension (estimated right ventricular systolic pressure 82.1
mm Hg [35-50 mm Hg] on transthoracic echocardiogram),
and a large coronary sinus.

In following hospital days his dyspnea improved with
administration of furosemide and initiation of dialysis.
Calcitriol, sevelamer carbonate, and cinacalcet were started
with appropriate response in parathyroid hormone and
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Image I. (A) Serum calcium from initial presentation until patient’s death. These absolute values are not adjusted for serum albumin.
(B) Serum albumin from initial presentation until patient’s death. After calciphlyaxis treatment, patient’s nutritional status did improve
over time as evident by his normalized albumin. However, severe pulmonary coccidioidomycosis in 2017 severely affected his overall
health. (C) Serum phosphate levels from patient’s initial presentation to death. Calcium phosphate product at presentation, adjusted

for albumin, was 104. Sevelamer initiation helped with normalizing serum phosphate levels. At discharge, calcium phosphate product,
adjusted for albumin, was 47. (D) Serum intact parathyroid hormone at initial presentation was 1403 pg/mL. After cinacalcet, calcitriol,
and sevelamer initiation, hormone levels improved to more acceptable range for secondary hyperparathyroidism in end-stage renal
disease patients. (E) Serum magnesium levels from initial presentation until patient’s death. (F) White blood cell counts from initial
presentation until patient’s death. Persistent leukocytosis at presentation did not improve until after sodium thiosulfate initiation despite

ICU resuscitation and broad-spectrum antibiotics.

calcium phosphate product. On hospital day 12, skin rashes
progressed to necrotic eschars (Image 3C and D). He devel-
oped severe pain in his lower extremities, hindering his abil-
ity to participate with physical therapy. Imaging of his lower
extremities revealed calcification of bilateral quadriceps, cir-
cumferential calcification of bilateral femoral and external
and internal iliac arteries as well as the penile arteries in the
cavernosum (Images 4A-C and 5).

Penile pain did not improve, developing paraphimosis
that was reduced at bedside but then developed into phimo-
sis. A diagnosis of penile uremic calciphylaxis was made by
physical examination. No debridement was recommended

due to concern for poor wound healing postoperatively.
Sodium thiosulfate was administered during the last hour of
each hemodialysis session. Calcitriol was held due to con-
cern for increasing serum calcium that may further cause
precipitation of calciphylatic lesions. He reported decrease in
pain and increase in mobility. Leukocytosis improved. Skin
lesions began to heal. Unfortunately, the necrosis of the glans
penis progressed wet-gangrene requiring a partial penec-
tomy. Penile stump demonstrated poor healing due to lack of
blood flow with areas of necrosis developing. Discussion
was held with patient about the use of leeches over penile
stump which he adamantly refused. A Foley remained in
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Image 2. (A) Presenting chest x-ray showing pneumonectomy. (B) Follow-up chest x-ray about | year later demonstrating location of
severe primary pulmonary coccidioidomycosis for which he tolerated 12 weeks of liposomal amphotericin B.

place with catheter changes every 4 weeks due to meatal
stricture from lack of blood flow. Forty-five days post hospi-
tal course he was discharged with continued outpatient
hemodialysis.

After discharge, he had multiple hospital admissions for
skin and soft-tissue infections of lower extremity and dys-
pnea that resolved with antibiotics, dialysis, and sodium
thiosulfate administration. He developed gangrenous soft-
tissue infection overlying right fifth metatarsal osteomy-
elitis requiring a below-the-knee amputation due to severe
peripheral vascular disease. He developed Escherichia coli
and Pseudomonas aeruginosa epididymitis secondary to
chronic Foley placement (Image 3B) and so a suprapubic
catheter was placed. Intravenous (IV) antibiotics were
given post hemodialysis. He was eventually stable on
sevelamer carbonate as outpatient and lesions healed com-
pletely with residual scarring. Hypertension and fluid vol-
ume were managed with hemodialysis. He developed
severe pulmonary coccidioidomycosis in his remaining
right lung with hypoxemia (Image 2B) and received IV
liposomal amphotericin B therapy with prednisone taper.
Further complications included vision loss.

Two years post initial calciphylaxis diagnosis, he suffered
a cardiac arrest. Diagnostic cardiac catheterization per-
formed after return of spontaneous circulation found heavily
calcified left main, circumflex (100% occluded with exten-
sive collaterals), left anterior descending (85%-90% proxi-
mal occlusion), and right coronary artery (60%-75%
occlusions). He was transferred for percutaneous coronary
intervention (PCI) however did not recover from repeated
cardiac arrests despite maximal resuscitative attempts made
after transfer at PCI center.

Discussion

Rudolf Virchow first described an association between renal
failure and soft-tissue calcification.> Bryant and White in
1898 showed an association between cutaneous necrosis and
vascular calcification in a 6-month-old child.* In 1962, Janos
Hugo Bruno “Hans” Selye defined calciphylaxis as a bio-
logical process in which selective calcification may be pro-
duced experimentally in areas of body of a “sensitized”
animal by the administration of a “challenger.”® In 1969, in
communication with Selye, Rees found that intramuscular
iron dextran injections had precipitated calciphylaxis in the
injection sites on the thighs of a patient with refractory glo-
merulonephritis renal failure.® Modern understanding of the
calciphylaxis does not typically follow the sensitized/chal-
lenger model of tissue phylaxis with calcium deposits as
described by Selye anymore, but the calciphylaxis name
stuck. Ever since, the number of case reports reporting calci-
phylaxis in different tissues in uremic and nonuremic patients
has been growing. Sagar Nigwaker et al summarized the risk
factors, diagnosis, and treatment of calciphylaxis well in
2015; were involved in several clinical trials with sodium
thiosulfate; and even established the calciphylaxis program
at Massachusetts General Hospital. However, penile calci-
phylaxis is still rarely reported.

The diagnosis of penile calciphylaxis was made due to
matching histopathophysiology. Calcification and fibrointi-
mal hyperplasia of the medial layer of small arteries and arte-
rioles with microthrombosis leading to tissue ischemia are
common findings on skin biopsies.! Having this pathophysi-
ology occur in the vascular rich structures of the penis caus-
ing progressive ischemia of the penile tissues can explain the
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Image 3. (A) Penis after penectomy and after sodium thiosulfate while inpatient. (B) Penis at time of epididymitis diagnosis after
penectomy and after repeated sodium thiosulfate therapy as outpatient showing well-healed remanent of distal penis. (C) Right medial
thigh before sodium thiosulfate showing black eschar overlying necrotic tissue. (D) Right medial thigh after sodium thiosulfate course
showing epithelized scar without debridement. (E) Left medial thigh before sodium thiosulfate showing black eschar overlying necrotic
tissue. (F) Left medial thigh after sodium thiosulfate course showing epithelized scar without debridement.
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Image 4. (A) Right distal femur plain radiograph showing medial calcification of right femoral artery (arrows). Subtle subcutaneous
calcifications can be appreciated. (B) Left proximal femur plain radiograph showing medial calcification of left femoral artery (arrows).
Subtle subcutaneous calcifications can be appreciated. (C) Axial view of pelvic computed tomographic scan without intravenous contrast
showing medial artery calcification of femoral arteries as well as penile arteries.

paraphimosis and phimosis seen early on in our patient’s dis-
ease process as well as the progression to glans penis necro-
sis.” Computed tomography captured the calcified penile
artery media (Image 4C). Cinacalcet, sevelamer, and sodium
thiosulfate did not stop the progression of the ischemia into

necrosis. Although parathyroidectomy and revascularization
were entertained, necrosis progressed quickly requiring
repeated debridement, resulting in partial penectomy with
continued necrosis of penile stump due to poor wound heal-
ing. Histopathology showed gangrene and diffuse necrosis
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Image 5. Coronal chest, abdomen, and pelvis computed
tomographic scan with intravenous iodinated contrast
demonstrating diffuse arterial calcification of descending thoracic
aorta, iliac arteries, and distal femoral arteries bilaterally. Note
the calcification of pericardial sac and the position of the post-
pneumonectomy cardiomegaly.

with acute inflammation without prototypical calcified arter-
ies. His poor wound healing over the penile stump resulted in
a persistent meatal stricture necessitating a chronic Foley
catheter. This was later complicated by E coli and P aerugi-
nosa epididymitis from chronic Foley placement (Image 3B)
ultimately requiring placement of a suprapubic catheter.

Patient’s skin lesions initially presented as painful livedo
reticularis. Livedo reticularis eventually coalesced into skin
lesions typical of calciphylaxis (Image 3C and E).
Radiographic imaging of lower extremity lesions found
more prominent arterial media calcification in his femoral
arteries (Images 4A-C and 5). Penile pain and lesion which
developed prior to lower extremity lesions were suspected
as calciphylaxis but no debridement was recommended ini-
tially due to concern for poor healing postoperatively. As
lower-extremity lesions did not worsen until later, skin
biopsy was not considered until after sodium thiosulfate was
initiated. Initiation of sodium thiosulfate was based on clini-
cal, laboratory, and radiographic data. Given the concern of
poor healing after debridement, additional skin biopsy was
also questioned. Diagnosis was confirmed when penis
lesions and skin lesions began to heal after sodium thiosul-
fate treatment.

Sodium thiosulfate had reported off-label success in ure-
mic and nonuremic calciphylaxis cases at the time of

diagnosis. First reported use in calciphylaxis was in 2004
where Cicone reported dramatic improvement in clinical
signs and symptoms of calciphylaxis after initiation of thrice-
weekly therapy.? Many case reports also discovered similar
success and clinical trials are ongoing.! Our patient had simi-
lar success after initiation of sodium thiosulfate (Image 3B,
D, and F).

Unfortunately, the patient was not adherent with dialysis
or medical therapies. Frequent rehospitalizations required
restabilization with hemodialysis and sodium thiosulfate.
Severe peripheral vascular disease secondary to arterial cal-
ciphylaxis in addition to uncontrolled diabetes and impaired
wound healing led to eventual loss of his right foot with a
below-the-knee amputation.

Living in an endemic area for coccidioidomycosis, the
patient did continue to survive to develop severe hypoxic pri-
mary pulmonary coccidioidomycosis in his remaining right
lung. He was started on therapy with IV liposomal ampho-
tericin B and prednisone taper as per Valley Fever Institute
protocol.®> He was successfully transitioned to fluconazole
oral therapy after 12 weeks of IV liposomal amphotericin B
therapy.

Conclusion

In conclusion, this case report describes a severe case of
penile calciphylaxis associated with ESRD and diabetes mel-
litus type 2 with poor outcome. Sodium thiosulfate has been
reported as the treatment of choice in previous case reports.
The patient responded well to penectomy in combination
with sodium thiosulfate, cinacalcet, and sevelamer therapy
initially but eventually demised from atherosclerotic compli-
cations of his extensive comorbidities.
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