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A case of a 72-year-old diabetic, hypertensive male with
end stage renal disease as a result of the underlying
condition of calciphylaxis, presenting with gangrene of
the glans penis is reported. In calciphylaxis, calcification
of small and medium-sized arteries occurs, which may
result in ischemia and gangrene. A computed tomography
scan of the lower abdomen, pelvis, and the upper thigh
was performed, which showed diffuse and extensive
calcification of the walls of the small and medium-sized
arteries, with almost complete obliteration of the lumen
of the small arteries. A 3-dimensional reconstruction
of the penis using volume rendering technique,
demonstrated the ulceration of the glans penis in an
exquisite manner. The appearance is so peculiar that no
histological confirmation is needed. A review of relevant
literature related to the etiopathogenesis, radiological
findings, treatment, and prognosis is also discussed.
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‘X Je report a case of gangrene of the glans penis
caused by calciphylaxis in a 72-year-old

diabetic, hypertensive man with end stage renal disease
(ESRD) presenting to our institute. In this condition,
calcification of small and medium-sized arteries occurs,
which may result in ischemia, and gangrene. The
purpose of presenting this case is that diabetes is a very
common disease entity in our population, and this rare
complication of penile necrosis carries a poor prognosis,
and high mortality. Computed tomography (CT) with
3-dimensional (3D) reconstruction can provide us with
an eflicient method of documenting this entity, even
in those cases where histopathological diagnosis is not

feasible.

Case Report. A72-year-old male patient of chronic
renal failure on dialysis was admitted with ulceration of
the glans penis, and associated excruciating pain. He
was a known case of insulin dependent diabetes and
was also hypertensive with poor control. He developed
a painful necrotic lesion on the glans of his circumcised
penis. Laboratory tests revealed serum calcium to
be 1.84 mmol/L (normal range 2.22-2.49), serum
phosphorus 2.36 mmol/L (normal range 0.81-1.58),
and serum parathyroid hormone (PTH) 33.43 pmol/L
(normal range 1.6-6.9). His plasma urea was 47.1
mmol/L (normal range 2.5-6.4), and plasma creatinine
674 pmol/L (normal range 71-115). His white blood
count (WBC) was raised at 17.5 x 10°/L (normal range
4-11) with neutrophils comprising 85.2% of the WBC.
His hemoglobin was low, measuring 5.03 g/dL (normal
range 13-18). Serum alkaline phosphatase was raised at
363 U/L (range 50-136). An x-ray of the pelvis revealed
generalized reduction in bone density, mild osteoarthritic
changes in both hip joints, and arterial wall calcifications
in iliac, femoral, pudendal, and penile arteries. X-ray of
the hands showed extensive arterial wall calcifications
in both hands with generalized periarticular reduction
of bone density. An ultrasound of both kidneys showed
bilateral small, echogenic kidneys with ascites. A CT scan
of the lower abdomen, pelvis, and upper thigh without
intravenous contrast administration, was performed
with 2.5 mm collimation, a pitch of 0.625, and a table
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Figure 1 - Computed tomography scan of pelvis and upper thighs axial
section a) and sagittal reconstruction b) shows diffuse and
extensive calcification of the walls of small and medium-
sized arteries including the iliac, femoral, pudendal, penile,
dorsal penile and cavernosal arteries with almost complete
obliteration of the lumen of small arteries. There is air in
glans penis representing gangrenous changes on sagittal
reconstruction.

speed of 12.5 on a 16 slice multidetector CT scanner
(Milwaukee, W1, USA). Reconstruction in sagittal and
coronal planes with 3D reconstruction for the penis
region was also obtained. It showed diffuse and extensive
calcification of the walls of the small and medium-sized
arteries, with almost complete obliteration of the lumen
of small arteries including the iliac, femoral, pudendal,
penile, dorsal penile, and cavernosal arteries (Figures 1a
& 1b). There was gangrenous involvement of the distal
penis with soft tissue swelling, and air locules within
the subcutaneous tissues. The 3D reconstruction of the
penis using volume rendering technique, demonstrated
the ulceration of glans penis in an exquisite manner
(Figure 2). The patient was started on antibiotics, and
the penile lesion was débrided, and dressed. The wound
healed well over a period of 2 weeks, and the patient
went home still having severe pain, partially responding
to narcotic analgesics.

Discussion. In 1898 Bryant and White' reported
features of the condition that was later described as
calciphylaxis by Selye etal,” because of a pathophysiologic
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Figure 2 - Computed tomography 3 dimensional reconstruction of the
penis using volume rendering technique demonstrated the
ulceration of glans penis and arterial wall calcifications.

resemblance to anaphylaxis. Calciphylaxis (calcific
uremic arteriolopathy) is characterized histologically by
small-vessel wall calcification and intimal hypertrophy,
associated with small vessel thrombosisand panniculitis.?
It manifests clinically as bilateral painful violaceous
plaques starting in the lower extremities, or as painful
necrotizing skin lesions with ulcerations, which have
a mortality of approximately 80%,* usually from
supervening infections.

The penis has an extensive collateral blood supply,
which protects it from ischemic gangrene. Isolated
penile gangrene is believed to be a focal manifestation of
arterial calcification seen in chronic renal failure, which
is aggravated by diabetes mellitus. It is an extremely rare
condition with only 38 cases reported until April 2007,
and only one case reported in the Saudi literature.”

Due to a lowered vitamin D in ESRD patients
(the active metabolite of vitamin D is transformed
in the kidney), there is decreased calcium absorption
from the intestine. Low serum vitamin D, low serum
calcium, and high serum phosphate lead to secondary
hyperparathyroidism. Most patients with calciphylaxis
have abnormalities of calcium-phosphate homeostasis
with elevated levels of PTH, but these changes, as well
as an elevation of the calcium-phosphorus product are
not always present in this disease.” In our case, serum
phosphorus and PTH were raised, though no primary
cause in parathyroid glands could be documented. It was
a manifestation of abnormal calcium and phosphorus
metabolism due to secondary hyperparathyroidism
that occurs in renal failure patients, especially those
on maintenance dialysis. Calciphylaxis has also been
reported in the absence of hyperparathyroidism
and other hypercalcemic states, namely, milk-alkali
syndrome, rickets, infantile hypercalcemia, collagen
disease, leukemia, lymphoma, and multiple myeloma.?
The marked anemia in our case was a result of inadequate
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dialysis as his long standing, poorly controlled diabetes
had resulted in renal impairment, which needed more
frequent dialysis.

Vascular calcification is a well-known condition
associated with ESRD. In a study of patients on long-
term hemodialysis, the authors observed radiological
evidence of vascular calcification in 39% of the
patients at the start of dialysis, and found that this
increased to 92%, and that severity progressed over
10 years.” Another investigation revealed that 19%
of male patients on maintenance hemodialysis show
calcification of the penile artery on plain x-ray films."
In our case, the diffuse and extensive calcification of the
walls of small and medium-sized arteries with almost
complete obliteration of the lumen of small arteries
including the iliac, femoral, pudendal, penile, dorsal
penile, and cavernosal arteries were demonstrated on
plain x-rays, as well as on CT scan. The appearance is
peculiar, hence, no histological confirmation is usually
needed. Deposition of calcium salts in the media of the
small arteries and arterioles in response to a challenging
agent in a hypersensitive environment is responsible for
the primary lesion. Subsequently, the intima thickens
resulting in the narrowing of the lumen. Infarction of
the subcutaneous tissue and skin occurs secondarily,
and results in initial clinical manifestations of the
syndrome. Before the skin ulcerates, the infarctions give
a firm, lumpy, plaque like character to the subcutaneous
tissue. Later, this progresses to painful violaceous lesions
and hemorrhagic mottling of the skin, which further
progresses to gangrene.'!

A trial of conservative treatment with meticulous
wound care with, or without circumcision may be
appropriate for some patients since resolution of the
lesions, or autoamputation has been reported. The
indications for surgical resection are pain or urinary
obstruction, or both. Parathyroidectomy should be
considered in patients with elevated serum PTH.'"
Different therapeutic options like parathyroidectomy,
bisphosphonates, sodium thiosulfate, and cinacalcet have
been used with varying success in calciphylaxis associated
with hyperparathyroidism, and high bone turnover.
Therapy consists of lowering serum phosphorus, calcium,
and PTH levels. Local wound management including
debridement and antibiotics may be necessary. In some
cases, hyperbaric oxygen therapy helps heal wounds."
Calciphylaxis is associated with increased mortality. In

a study, calciphylaxis independently increased the risk
of death by eightfold."

In conclusion, this rare and interesting complication
of penile gangrene in ESRD patients deserves attention
due to its poor prognosis. Radiology, and in particular,
CT can serve to arrive at this diagnosis, especially in
cases where histopathological diagnosis is not possible.
In future, other developments such as calcium scoring
similar to that used in CT coroary angiography might
be feasible to determine the disease load, and hence
prognosis.
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