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Penile  gangrene  is a rare but  fatal  complication  of  calciphylaxis  in  end-stage  renal  disease  (ESRD).  To
date, there  are  no guidelines  on  its  management,  and  outcomes  are  generally  poor  with  high  mortality
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rate.  We  present  a case  of  a diabetic  patient  with  ESRD  presenting  with  dry gangrene  of  the  glans  penis
due  to  calciphylaxis  and  successfully  treated  with  intravenous  sodium  thiosulfate  (STS)  and  early  total
parathyroidectomy.  We  further  analysed  existing  literatures  on cases  that  utilized  STS  in  the treatment
of  penile  calciphylaxis.

©  2020  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
he  CC

s
a
p
c
s
f

o
o
a
l
s
f
r
t
g

3

Sodium thiosulfate under  t

1. Introduction

Penile gangrene is a rare complication of calciphylaxis in end-
stage renal disease (ESRD). It rarely occurs as the penis has a rich
vascular network. It has high rates of morbidity and mortality,
potentially resulting in sepsis and death [1,2]. We  present a case
of a diabetic patient with ESRD presenting with dry gangrene of
the glans penis due to calciphylaxis and successfully treated with
intravenous sodium thiosulfate (STS) and early total parathyroidec-
tomy.

2. Case presentation

A 60-year-old Chinese gentleman with a background history
of ESRD secondary to diabetes mellitus presented with a penile
lesion that gradually enlarged over a few days. He had been on peri-
toneal dialysis (PD) for three years and was recently diagnosed with
tertiary hyperparathyroidism three months ago (adjusted calcium
level 2.66 mmol/L, phosphate 1.9 mmol/L, parathyroid hormone
level 94.1 pmol/L).

On presentation, there was a 2 cm by 2 cm necrotic patch over

the dorsal glans, with a white sloughy circumference (Fig. 1). He
had no fever or penile discharge. No other gangrenous lesions were
found elsewhere. There were no signs of Fournier’s gangrene.
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A computed tomography (CT) scan of the pelvis showed exten-
ive calcification of the seminal vesicles and vas deferens, and
therosclerosis of the vessels (Fig. 2). Punch biopsy of the necrotic
atch over the glans penis showed acute inflammation and cal-
ification of vessels consistent with calciphylaxis. The patient was
tarted on prophylactic antibiotics and intravenous sodium thiosul-
ate (STS) 25 g three times a week during dialysis for two months.

The necrotic penile patch was  monitored closely and dressed
ver the next few weeks and there was no extension or worsening
f the disease nor any signs of infection. Subsequent laboratory tests
t one month of treatment showed that the adjusted serum calcium
evel fell from 2.30 mmol/L to 2.19 mmol/L. The necrotic patch
loughed off without complication and the penile lesion healed
ully by the second month on review (Fig. 1). An early total parathy-
oidectomy was  performed thereafter. On follow-up at one year,
he patient remained well with no further recurrence of penile
angrene or calciphylaxis.

. Discussion

Calciphylaxis, or calcaemic uremic arteriolopathy (CUA),
escribes disseminated calcification involving small vessels and
kin necrosis. Painful cutaneous purpuric lesions are pre-
ominantly found on the extremities. The pathophysiology of
alciphylaxis is raised calcium-phosphate product, most frequently
n ESRD patients with tertiary hyperparathyroidism, leading to

alcium-phosphate precipitation in tissues. This process can occur
n the media of small arteries or arterioles resulting in narrowing of
he artery lumen and hence cutaneous ischemia and necrosis [3].
enile gangrene as a result of calciphylaxis rarely occurs but has
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Fig. 1. Penile gangrene before and after treatment with intravenous sodium thiosulfate.
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Fig. 2. Computed tomography scan of the pelvis prior to treatme

a high mortality of 64–69 % [1]. Clinical diagnosis may  be delayed
as the calcium level may  be normal or only mildly elevated at the
time of presentation and the condition may  be mistaken for other
mimics such as balanitis. Such a scenario has been reported in a
case report by Gaillet et al., with resultant mortality [4].

The use of radiological investigations is suggested when diag-
nosis is unclear [5]. Useful investigations include computed
tomography (CT) scan of the pelvis to visualize penile vessels,
doppler ultrasound of the penis to investigate the patency of blood
flow, and magnetic resonance imaging (MRI) of the pelvis to inves-
tigate the extent of tissue destruction.

While skin biopsy helps to confirm the diagnosis of calciphy-
laxis, several articles urge to avoid biopsy of penile lesions due to
poor healing of the biopsy wound and higher risk of infection [5,6].
For our patient, a simple punch biopsy with minimal tissue sam-
ple was performed to confirm the diagnosis so as to guide further
treatment. We  conclude that skin biopsy should only be considered
in patients whose clinical diagnosis is equivocal and if the biopsy
would change the management of such patients. We  advocate for
punch biopsy rather than excision biopsy when necessary, as in the
case of our patient.

There are no existing guidelines for the management of such
patients despite the lethality of this condition. Treatment include
pain management, local debridement, wound care, and penectomy
[2]. Majority of cases found in literature had surgical debridement
or penectomy done and few were treated conservatively without

surgery. Cimmino et al. [5] reported poorer outcomes in patients
treated more aggressively with surgery: 71.4 % (5 of 7 cases) treated
initially with penectomy progressed to require further resection or
death and 33.3 % (2 of 6 cases) treated with debridement progressed
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68
rows point to calcifications of the pudendal and penile vessels).

o require further interventions. There was however no mention
egarding the severity of gangrene or the presence of infection in
ach case as patients requiring more aggressive therapy may have
nherently more severe disease, Karpman et al. [1] and Yang et al.
2] reported no statistically significant difference in the mortal-
ty rate of patients receiving penectomy (50 % and 42.9 %) versus
ocal debridement (68 % and 52 %) in a review of 34 and 50 cases
espectively.

In the recent decade, there has been a rise in the use of STS,
n antioxidant and calcium-chelating agent, in the treatment of
alciphylaxis after it was  first successfully used to treat calciphy-
axis more than 10 years ago. While there is a lack of clinical trials
upporting its efficacy, one clinical trial (non-randomized) [7], one
ystemic review [8], several cohort studies and case series [9] have
emonstrated good clinical outcomes including prompt reduc-
ion in pain, improvement in calcium, phosphate and parathyroid
ormone homeostasis and better healing of skin lesions. The pro-
osed mechanisms of action of this drug include calcium-chelation,
nhanced calcium solubility and inhibition of vascular calcification,
ntioxidant and vasodilatory properties [10]. All these play a role
n recanalization of the calcified vessels. In terms of adverse effect
rofile, it is relatively safe and well tolerated with the most serious
omplication being that of biochemical abnormalities, particularly
etabolic acidosis and hypernatremia [9]. However, as the vast
ajority of the target population are ESRD patient on dialysis, this

omplication can be mitigated by giving STS therapy with dialysis.

Specific to penile calciphylaxis, a literature search revealed only

ix reported cases that used STS. Four cases were used in combi-
ation with surgical interventions including debridement and/or
enectomy as the initial form of treatment; three out of the four
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patients survived at the time of reporting [11–13] while one out
of the four patients was readmitted a week later for urosepsis and
demised [14]. The fifth case was a patient with initial good recovery
of penile lesion but subsequently readmitted for wet  gangrene of
the penis four weeks later due to poor wound care [15]. The last case
was that of delayed diagnosis and hence delayed use of STS as the
patient was treated initially with dermocorticoids as for balanitis,
resulting in progression of necrosis and demise two  months later
[4]. Overall, the first five cases demonstrated good initial recovery
of the penile lesion with sodium thiosulfate although two patients
had re-presentation with infectious complications.

Our patient had good resolution of penile gangrene and
calciphylaxis with early administration of STS and early parathy-
roidectomy to prevent recurrence. This is in contrast with the poor
outcomes reported in majority of patients diagnosed with penile
calciphylaxis, likely attributed to delayed diagnosis, lack of con-
trol of calciphylaxis and overly aggressive surgical debridement of
the penile gangrene resulting in wound complications. This case
study raises confidence in the use of STS to treat penile calciphy-
laxis. Its mechanism of action could be related to its overall ability
to improve patency of calcified blood vessels via calcium-chelation
and calcium-solubilization, inhibition of vascular calcification and
vasodilation. However, further high-quality research is needed to
support the efficacy of STS.

4. Conclusion

Our patient was fortunate to survive and not require any surgery
to the penile lesion – we attribute this to early STS administra-
tion and early parathyroidectomy to treat the calciphylaxis as well
as the penile gangrene. Knowledge about this condition is insuffi-
cient now and delayed diagnosis may  result in detrimental effects.
With advancements in therapies, awareness of complications of
calciphylaxis and the promising role of STS combined with parathy-
roidectomy, the prognosis of penile calciphylaxis will likely be
improved with early intervention.
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