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Parathyroidectomy in Hyperparathyroidism-
Associated Calciphylaxis in End-Stage Renal 
Disease Should be Prompt and Radical –  
a Case Report with Two Original Therapeutic 
Modifications and Successful Outcome

Sylvie Dusilová Sulková1,2,*, Jiří Horáček2,3, Eva Vykoukalová4, Roman Šafránek1,2, Alena Malá1,  
Vladimír Palička5

A B S T R AC T
We present a case of severe calciphylaxis in both thighs and calves in a patient with end-stage renal disease and advanced secondary 
hyperparathyroidism with successful outcome after modified therapeutic approach. The cause of calciphylaxis is multifactorial. In our 
case, not only severe hyperparathyroidism and mediocalcinosis, but also medication (warfarin, calcium and active vitamin D) was involved. 
Because the initial conservative therapy was not successful, we indicated parathyroidectomy. However, we were not able to localize 
parathyroid glands and we contraindicated bilateral neck exploration due to the patientʼs critical status. Therefore, we decided for total 
thyroidectomy with total parathyroidectomy. Surgery was uncomplicated and histology confirmed that all four parathyroid glands were 
removed. The expected post-operative hypocalcaemia was asymptomatic and we did not use any calcium supplementation or vitamin 
D. Thyroid hormone replacement was easy. After surgery, the large and multiple subcutaneous defects started to heal. We achieved 
complete healing within several months of continuing dedicated care. There is no recurrence after three years. Prompt and radical surgical 
parathyroidectomy was extremely useful in our patient.
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BACKGROUND

Calcific uremic arteriolopathy (CUA; calciphylaxis) is 
a rare but very serious disease affecting (not exclusively) 
kidney failure patients (1, 2). Mortality is high and sepsis 
is the usual cause of death.

Diagnosis and treatment of CUA is multifactorial and 
multidisciplinary (1–5). Therefore, wide spectrum of 
medical specialities should be familiar with this disease. 
Thanks to the multidisciplinary approach, the treatment 
of our case was finally successful.

The first clinical sign of CUA is usually pain, subcuta-
neous induration and skin patches resembling livedo re-
ticularis. Within few days black cutaneous and subcuta-
neous ulcers and necrosis develop. The affected area could 
be larger than 10 cm. CUA typically affects inner sides of 
calves, inner and outer sides of thighs and, sometimes, ab-
dominal areas. On the contrary, periphery of extremities 
is not involved (6). Sometimes, rhabdomyolysis is the ini-
tial clinical sign. 

There is no single cause of CUA. Abnormal calcium 
(Ca) and phosphorus (P) homeostasis, sometimes associ-
ated with a disorder of parathyroid glands predisposes to 
this disease. Other risk factors include vitamin K antag-
onists (warfarin), low anticoagulant activity of protein 
C and S, hypoalbuminemia/malnutrition, inflammation, 
obesity, diabetes mellitus, etc. Especially warfarin is dan-
gerous (7).

The treatment of CUA is local and systemic. This lat-
ter includes correction of all the above mentioned pre-
disposing conditions. In addition, intravenous sodium 
thiosulphate is useful, as well as parenteral antibiotics, 
nutritional support, etc. In CUA associated with hyper-
parathyroidism, surgical parathyroidectomy (PTX) should 
be considered (7, 8) but the opinions are not equivocal (4). 
Comprehensive reviews of CUA therapy have recently 
been published (2–4, 6).

CASE REPORT

A 62-year-old man with known renal disease presented to 
the Emergency Department of our hospital in June 2014 
with severe breathlessness and general oedema. His past 
medical history was notable for a deep vein thrombosis in 
1992 treated with warfarin for several years and advanced 
kidney disease (“end-stage kidney disease” in renal biopsy 
in 2012) associated with secondary hyperparathyroidism. 
Medications on admission included paricalcitol (1 μg/day), 
calcium (1000 mg/day), sodium bicarbonate and acetylsal-
icylic acid.

On examination, his blood pressure was 160/114 mm Hg, 
respiratory rate 22 per minute. Heartbeats were regu-
lar, 85 per minute. Weight gain was 10 kg during the last 
10 days. Arteriovenous fistula created in 2012 on left fore-
arm was malfunctioning. There was a small skin defect on 
the right lower limb. Serum creatinine was 632 μmol/l, 
urea 23.4 mmol/l, C-reactive protein 30 mg/l (reference 
range 0–5), total serum calcium 2.02 mmol/l. Parathyroid 
hormone (PTH) measured as whole molecule (1–84 PTH) 
was 37 pmol/l.

The patient underwent an acute haemodialysis (HD) 
with ultrafiltration through central dialysis catheter in-
serted in the right internal jugular vein and then we start-
ed regular HD.

Shortly thereafter, catheter-related sepsis, right inter-
nal jugular vein thrombosis and bronchopneumonia de-
veloped. The local skin defect became larger and new ex-
tensive skin ulcers appeared on inner sides of thighs and 
calves bilaterally, with typically visual appearance of CUA. 
We immediately stopped paricalcitol, Ca supplements and 
sodium bicarbonate and started sevelamer carbonate. The 
systemic therapy included sodium thiosulphate (magis-
traliter preparation), 100 ml 25% solution after HD, with 
controls of serum Ca and acid base balance (9), calcimi-
metics, antibiotics, nutritional support, daily HD (2, 5). 
Local care was carried out daily.

Despite intensive conservative treatment calciphylax-
is did not improve (Figures 1a, 1b). In some areas, the le-
sions healed partly, but new lesions appeared (Figure 1b). 
In other areas, no improvement was observed (Figure 1a). 
The lesions were extremely painful and the patient became 
bed-ridden and suffered a lot. PTX was indicated but a de-
tailed search for enlarged parathyroid gland was negative 

Fig. 1: Calciphylaxis. Photography was taken before the surgery, 
at the end of intensive conservative therapy period. Patient was 
fully bed-ridden at that time. a) no healing after conservative local 
treatment, b) large area with some improvement, but also with new 
lesions at the edge of the scars. 
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on four times repeated ultrasound examination. Scintigra-
phy and magnetic resonance imaging were also negative.

Without proven localization of parathyroid tissue, bi-
lateral neck exploration is the treatment of choice (11). 
However, several comorbidities and patient’s critical health 
state contraindicated this rather lengthy approach. There-
fore, we decided to surgically remove parathyroid glands 
together with thyroid gland (total thyroidectomy with 
total parathyroidectomy), which is shorter and less risky 
surgery. We were aware that this would lead to iatrogenic 
hypothyroidism, but also to the mandated (total) PTX.

The surgery was uncomplicated and successful. Histol-
ogy confirmed total removal not only of thyroid tissue, but 
also of all four (nodular) parathyroid glands. Interestingly, 
all parathyroid glands were only slightly increased (max. 
10 mm) and all were located within thyroid tissue. Histology 
of thyroid gland was normal and thyroid hormone substitu-
tion was easy, targeted at normal thyrotropin (TSH) levels.

The patient’s serum PTH level dropped below the de-
tection limit shortly after PTX. He also developed hypoc-
alcaemia (mean total serum Ca 1.7 mmol/l). Because of our 
fear of new vascular calcium deposits, we did not use any 
calcium supplementation. Surprisingly, no clinical signs 
of hypocalcaemia occurred (i.e. paresthesia, spasms or 
cardiac rhythm disorders). 

After surgery, the skin defects were improving day by 
day and finally they healed up completely (Figure 2). The 
pain disappeared and the patient’s mobility improved dra-
matically. Six months after admission the patient was dis-
charged. On outpatient basis, he has been dialysed three 
times a week. Now, he takes very low dose of calcium ac-
etate per day and 5000 IU of cholecalciferol once in two 
weeks. His is asymptomatic.

2) Iatrogenic hypocalcaemia not treated by calcium sub-
stitution and fully asymptomatic.

Ad 1) Based on our previous unpublished experience 
and on the unsatisfactory course in the presented pa-
tient during the first weeks after admission, we decided 
for parathyroidectomy. However, we were not able to find 
enlarged parathyroid glands on four-times repeated ultra-
sound examination performed by a skilled sonographist. 
Magnetic resonance and scintigraphy were negative as 
well. Due to the patient’s poor clinical status, bilateral neck 
exploration, which is a lengthy procedure, was contrain-
dicated. Our selected approach, i.e. curative total parath-
yroidectomy at the cost of total thyreoidectomy, is quite 
unusual. We have not found any similar case in the litera-
ture. The neck surgery in our patient was successful, and 
it definitely contributed to the cure of CUA. 

Brandenburg (4) has recently reported on the experts’ 
discussion about important issues associated with CUA, 
namely on their opinion about surgical treatment of CUA 
associated with secondary hyperparathyroidism. There 
was a wide spectrum of answers, ranging from no recom-
mendation of PTX to very strong support of PTX. Our own 
results support PTX without delay. We can also confirm 
another conclusion from this work: warfarin is a strong 
risk factor of CUA. 

The explanation why we did not locate the parathyroid 
glands was probably their relatively small size (despite 
nodular structure and autonomic features) and namely 
their intrathyroid localization. So, if the clinical and lab-
oratory findings are in accord with hyperparathyroidism, 
then negative imaging using ultrasound, scintigraphy and 
even nuclear magnetic resonance cannot serve as a docu-
ment against this disorder.

Ad 2) As expected, hypocalcaemia developed shortly 
after surgery. We stopped sodium thiosulphate right after 
parathyroidectomy because it could intensify hypocalce-
mia (10). We were afraid of calciphylaxis recurrence in our 
patient because of his preexisting mediocalcinosis. There-
fore, we decided not to provide calcium substitution. We 
only carefully observed the patient’s clinical and laborato-
ry condition. Fortunately, there were no clinical symptoms 
of hypocalcaemia during immediate post-operative period 
and in the long-term course. The asymptomatic course of 
long-lasting hypocalcaemia can be, at least hypothetically, 
explained by previous significant positive calcium balance 
with resolving calcium tissue deposits. We were not able to 
find any case without calcium supplementation after total 
PTX in the literature, but we wish to encourage this ap-
proach for other similarly complicated patients.

CONCLUSION

Our patient had severe painful cutaneous and subcutane-
ous necroses in both lower extremities due to calciphy-
laxis. The initial approach, despite its complexity, did not 
help. Marked improvement and finally full healing was 
only achieved after total parathyroidectomy, together with 
total thyroidectomy. We have not found any publication 
describing this surgical approach in this setting. Also, to 

Fig. 2: All lesions were successfully healed using careful local 
care with no recurrence. Photography was taken in June 2017. The 
patient is pain-free, moving without help, with active life with 
haemodialysis.

DISCUSSION

The treatment approach in our case has two unique and 
novel characteristics, not yet described in the literature:
1) Surgical total parathyroidectomy performed at the cost 

of  iatrogenic hypothyroidism (total thyroidectomy 
with parathyroidectomy). 
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our best knowledge, withholding of calcium supplementa-
tion in postsurgical hypocalcaemia has not been reported 
yet. Because of complex systemic and local care provided 
by a co-operating team of several dedicated specialists, 
this unique mode of treatment was fully successful.
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