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Abstract  71 

Introduction: Injection of paraffin oil to augment muscles size is a troubling phenomenon known to cause a 72 

foreign-body reaction with formation of granulomas. In a few case-reports, long-term side effects have been 73 

reported in terms of hypercalcemia and renal failure.  74 

Methods: We identified a case series of 12 male bodybuilders presenting with non-parathyroid hypercalce-75 

mia who previously had injected paraffin oil to increase muscles size.  76 

Results: At admission, all patients had moderate to severe hypercalcemia with suppressed PTH levels and 77 

impaired renal function. Calcitriol levels were within the normal range or slightly elevated. Follow up meas-78 

urements showed marked hypercalciuria with nearly normal levels of bone turnover markers. A correlation 79 

was found between levels of peptidyl-dipeptidase and calcitriol (R=0.812, p= 0.050). Treatment with antire-80 

sorptive agents seemed less effective than glucocorticoids, which resulted in a significantly lowering of ion-81 

ized calcium levels and improved renal function, although no patients were cured by this treatment. Immu-82 

nosuppression with azathioprine or mycophenolate may have a glucocorticoid-saving effect. One patient had 83 

surgery with removal of affected muscle tissue, without any apparent effect on plasma calcium levels.  84 

Conclusion: The hypercalcemia and associated hypercalciuria seems to be due to an intestinal hyperabsorp-85 

tion of calcium. It remains to be elucidated, whether an increased calcitriol synthesis within granulomas is 86 

the only (main) mechanism by which intestinal calcium absorption is increased. Glucocorticoids seem most 87 

appropriate as the first choice for treatment. Bodybuilders should be warned against use of intramuscular oil 88 

injections (and other substances), as this may have severe adverse health consequences.   89 

 90 

Précis 91 

Case series of 12 bodybuilders with non-parathyroid hypercalcemia who all have been injecting paraffin oil 92 

to increase muscles size. P-calcium levels may be lowered by treatment with glucocorticoids. 93 

 94 

 95 
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Introduction  106 

Hypercalcemia is a rare condition in young men. When occurring, the hypercalcemia is most often attributa-107 

ble to either primary hyperparathyroidism with high plasma levels of parathyroid hormone (PTH) or malig-108 

nancies in which PTH levels are supressed. In addition, non-parathyroid hypercalcemia may be caused by 109 

other rare conditions such as sarcoidosis, Addison’s disease, phaeochrormocytoma, and intoxication with 110 

vitamin A or vitamin D [1]. Plasma interleukin-2 receptor and peptidyl-di-peptidase are often measured to 111 

diagnose sarcoidosis [2]. In recent years, a few case reports have been published on non-parathyroid hyper-112 

calcemia attributable to use of various body fillers for cosmetic purposes, including subcutaneous injections 113 

with silicone and ruptures of silicone implants, as well as injection of methylmethacrylate and miner-114 

al/organic oil [3–7]. In three case-reports, non-parathyroid hypercalcemia have been reported in bodybuilders 115 

who have used intramuscular injections of paraffin oil to augment muscle size [8–10]. Biopsies from areas 116 

injected with body fillers have suggested a foreign body reaction with granuloma formation expressing 1α-117 

hydroxylase activity, suggesting that the hypercalcemia is attributable to an increased calcitriol synthesis, 118 

which may cause intestinal hyperabsorption of calcium resulting in hypercalcemia. We now report a case-119 

series of 12 patients with non-parathyroid hypercalcemia associated with intra-muscular injections of paraf-120 

fin oil.  121 

 122 

Methods 123 

We used a case based approach by which we from March 2017 to October 2017 identified 12 patients re-124 

ferred to Aarhus University Hospital, Regional Hospital Kolding or Odense University Hospital with non-125 

parathyroid hypercalcemia who all had a history of intramuscular injection with paraffin oil for body con-126 

touring. We retrieved data on laboratory findings and results on applied treatment regimes in order to en-127 

hance our knowledge on this type of non-parathyroid hypercalcemia. Biochemical analyses were performed 128 

by standard methods at hospitals treating the patients. We studied associations between measured indices by 129 

calculating Spearman’s Rho and assessed effects of treatments by Wilcoxon signed rank test. Informed con-130 

sent was obtained from patients for publication of this article.    131 

The Central Denmark Region Committees on Health Research Ethics determined that According to the Con-132 

solidation Act on Research Ethics Review of Health Research Projects, Consolidation Act number 1083 of 133 

15 September 2017 section 14 (1) only health research studies have to be notified to the Committees. The 134 

Committees did not consider the study to be a health research study (section 2 (1)) and therefore the study 135 

did not need not be reported to the Committees 136 

  137 

Results 138 

Table 1 shows characteristics of the 12 patients admitted to hospital with moderate to severe hypercalcemia. 139 

Most of the patents had classical symptoms of hypercalcemia at admission (confusion, lethargy, fatigue, 140 
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dehydration, gastrointestinal symptoms and symptoms from the musculoskeletal system). All were males 141 

with a mean age of 34 (range 29-40) years and a mean BMI of 28.8 kg/m2. All had a history of using paraffin 142 

oil injections, and were admitted on average five (range 1-8) years after the injections. In seven patients, data 143 

on the amount of the injected paraffin oil were available; ranging from 600-2000 mL. All patients had used 144 

the injections for cosmetic purposes in order to augment apparent muscle size. All of the men were former 145 

bodybuilders who also reported abuse of other substances like anabolic steroids, testosterone, growth hor-146 

mone, T3-hormone and amphetamine. In addition, most of the men also reported use of numerous vitamins, 147 

dietary supplements, energy drinks and protein-creatine powder on a daily basis.  148 

  149 

Biochemical findings at time of admission 150 

Table 2 shows biochemical findings at time of admission and prior to any treatment. Plasma ionized calcium 151 

(P-Ca2+) levels were in the range of 1.37 to 2.03 (mean 1.75, 95% CI: 1.62-1.87) mmol/L. Plasma PTH lev-152 

els were suppressed with values below the lover limit of the reference interval in ten of the 12 patients. 153 

Plasma phosphate levels (mean 1.05; 95% CI 0.86-1.23 mmol/L) were within the reference interval for all 154 

cases, except for one patient who had slight hyperphosphatemia. Eleven of the patients had impaired renal 155 

function (mean eGFR 35, 95% CI 25-46 mL/min) with an eGFR < 60 mL/min and 42% had an eGFR ≤ 30 156 

mL/min. Mean levels of 25-hydroxyvitamin D (25OHD) were 50 (95% CI, 39-61) nmol/L and none of the 157 

patients had levels suggestive of vitamin D intoxication. Moreover, plasma calcitriol levels were low to nor-158 

mal for all eight patients who had this measurement performed at admission. Plasma interleukin-2 receptor 159 

levels were elevated in all patients (N=10) and levels of peptidyl-di-peptidase were elevated in nine of the 11 160 

patients who had this measurement performed (Table 1).  161 

 162 

Biochemical measurement during follow-up 163 

Plasma levels of 25OHD and calcitriol were re-measured in all patients, showing findings similar to initial 164 

measurements with no signs of vitamin D intoxication. Plasma interleukin-2 receptor was also re-measured 165 

showing a significant decline (p= 0.028) from a mean value of 1202 (747-1656) kU/I to 700 (432-968) kU/I. 166 

24h urinary calcium was measured in eight patients, among whom seven had elevated levels. Vitamin A 167 

levels were above the upper limit of the reference interval in five of the 11 patients who had this measure-168 

ment performed. Plasma levels of parathyroid hormone related peptide (PTHrP) were below the lower limit 169 

of detection in the three patients who had this measurement performed. eGFR correlated inversely with and 170 

plasma levels of ionized calcium (R= -0.643, p=0.024) and phosphate (R= -0.613, p=0.034), whereas there 171 

was a positive correlation between plasma levels of peptidyl di-peptidase and calcitriol (R=0.812, p= 0.050).  172 

 173 

 174 

 175 
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Imagining  176 

A positron emission tomography with 18F-fluorodeoxyglucose with integrated computed tomography (18F-177 

FDG PET/CT) scan of the thorax, abdomen and pelvis was performed in nine of the patients. In general, the 178 

scans showed heavily increased FDG uptake in the muscles, where the patients had injected paraffin oil (fig-179 

ure 1). A dual-energy x-ray absorptiometry (DXA) scan, was performed in five of the patients, showing a 180 

normal bone mineral density at all sites. On CT-scans, kidney stones and/or nephrocalcinosis was found in 181 

six patients.  182 

 183 

Effects of treatment with glucocorticoids 184 

Treatment with glucocorticoids in a daily dose ≥25 mg of prednisolone was administered to 11 of the pa-185 

tients for one month and was continued for two months in nine patients and for six months in six of the pa-186 

tients. Immediately prior to initiation of therapy, levels of Ca2+ were 1.70 (95% CI, 1.60-1.80) mmol/L, 187 

which on average decreased to 1.40 (1.31-1.49) mmol/L after one months of therapy (p= 0.006), to 1.38 188 

(1.30-1.45) mmol/L after two months of therapy (p= 0.008) and to 1.42 (1.29-1.54) mmol/L after 6 months 189 

of therapy (p= 0.028) (figure 3). Concomitantly, renal function improved significantly during the first two 190 

months of treatment with prednisolone (Figure 2). The mean eGFR increased from 35 (25-45) mL/min to 46 191 

(36-57) mL/min after one month (p= 0.016) and to 49 (37-63) mL/min after two months (p= 0.012). The 192 

current daily dose of prednisolone did not correlate with the actual measurement of p-Ca2+ (r= 0.489, p= 193 

0.11). One of the patients received treatment with 100 mg hydrocortisone four times daily during admission 194 

in 2007, which lead to a decline in p-Ca2+ from 1.87 to 1.34 mmol/l. However, the prednisolone dosage 195 

could not be reduced below 37.5 mg prednisolone daily without rapid increases in p-Ca
2+

 and worsening of 196 

the kidney function. However, no apparent effect of prednisolone therapy was evident in three of the pa-197 

tients. In order to exclude lack of compliance, one of these patients was treated with hydrocortisone intrave-198 

nously in a dose of 500 mg per week for 12 weeks. However, this did not have marked effects on p-Ca+2, 199 

which after end of the high-dose treatment was 1.45 mmol/L. 200 

 201 

Effects of treatment with antiresorptive agents 202 

In June 2015, December 2015 and April 2016 case #1 was treated with 5 mg zoledronic acid followed by 203 

denosumab 60 mg twice in June 2016 and 120 mg denosumab in August 2016. However, Ca
2+

 remained 204 

elevated > 1.6 mmol/L. Similar, treatment with prednisolone 50 mg/day and denosumab 60 mg twice during 205 

2017 did not have any lasting effect on P-Ca
2+

 in case #6. On the other hand, a decline in P-Ca
2+

 from 1.63 206 

mmol/L to 1.43 mmol/L was seen in case #2 after treatment with 5 mg zoledronic acid in November 2015 207 

and May 2016.  208 

Case #3 received treatment with glucocorticoid (dose-range 12.5-25 mg) and pamidronic acid 60 mg twice in 209 

June 2016 and July 2016 as well as 60 mg of denosumab in August 2016. Despite treatment calcium levels 210 

Page 6 of 18



 7

remained elevated 1.47-2.01 mmol/L (years 2016-2017). Surprisingly, during admission in September 2017 211 

P-Ca+2 levels dropped from 1.57 mmol/L to 1.30 mmol/L in only two days. The patient admitted to have 212 

been taking performance-enhancing drugs throughout the last couple of months.  213 

After treatment with 30 mg of pamidronate acid in case #9 P-Ca2+ dropped from 1.73 to 1.5 mmol/L in only 214 

two days and stayed within the normal range during the following months. Similarly, case #7 became 215 

normocalcemic after two infusions of 30 mg pamidronate acid, but hypercalcemia recurred after a few 216 

weeks. Case #4 also became normocalcemic after treatment with 30 mg of pamidronate acid in combination 217 

with prednisolone (daily dose of 10-40 mg). However, hypercalcemia recurred after only three months, and 218 

despite treatment with an additional dose of pamidronate acid 30 mg and prednisolone (daily dose of 5-25 219 

mg), P-Ca2+ continued to increase and reached a level of 1.99 mmol/L. The patient received further three 220 

infusions with pamidronate acid (60 mg, 90 mg and 60 mg, respectively) with only four days apart, which 221 

was followed by a decrease in P-Ca+2 to 1.38 mmol/L.  222 

In case #5, following treatment with pamidronate 50 mg and Solu-Medrol 80 mg in August 2014, P-Ca
2+

 223 

dropped from 1.80 to 1.42 mmol/L. During the following year, the patient received additional treatment with 224 

azathioprine and prednisolone. Four additional infusions of 30 mg of pamidronate acid and azathioprine 150 225 

mg was given in 2015-2016. However, this did not result in normocalcemia. 226 

 227 

Other treatments regimes  228 

Treatment with azathioprine, hydroxycholoquine, mycophenolate or infliximab was tried in a few patients in 229 

addition to prednisolone and antiresorptive agents. Treatment with azathioprine in 5 patients (or mycopheno-230 

late in two patients) was after three months associated with a 14% (range 0%-25%) mean decrease in creati-231 

nine, 8% (range 0%-18%) in Ca2+ and 18% (range 0%-60%) reduction in prednisolone dose. All patients had 232 

response in at least one of the parameters. Treatment with fluids was included in all of the mentioned treat-233 

ment regimes (antiresorptive agents, glucocorticoids and others). 234 

 235 

Effect of surgery 236 

Case #1 had surgery done in October 2016. The tissue on both arms, in which he had injected paraffin oil, 237 

was surgically removed. As the operation was performed abroad, the description of the exact procedure is 238 

not available. However, according to the patient the surgeon removed approximately 2.2 kg of tissue from 239 

his arms. Despite the operation, the hypercalcemia persisted with a P-Ca2+ level of 1.66 (reference range 240 

1.18–1.32) mmol/L in June 2017.  241 

 242 

Bone turn over markers  243 

Plasma levels of alkaline phosphatase (ALP) are considered as a marker of bone formation. At admission to 244 

hospital and prior to initiation of any antiresorptive therapy, ALP levels were within the reference interval in 245 
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all patients with a mean (95% CI) of 70 (55-85) U/L (Table 2). During follow-up, ALP levels remained with-246 

in the reference interval. As measured at a random time during follow-up and after initiation of the different 247 

therapies, most patients had normal levels of the bone formative marker procollagen type I N propeptide 248 

(PINP), as well as normal levels of C-terminal telopeptide (CTx), which reflects bone resorption. 249 

 250 

Discussion 251 

In the present paper, we report findings on 12 males admitted to our hospitals with non-parathyroid hyper-252 

calcemia, which was characterized by elevated levels of peptidyl-di-peptidase and interleukin-2 receptor, low 253 

to normal levels of calcitriol and bone turnover markers as well as hypercalciuria. All patients had a history 254 

of intramuscular injections with paraffin oil used for increasing apparent muscle size. 255 

Historically, paraffin (mineral) oil has been used for correcting disfigurements of the face or other parts of 256 

the body since the early 20th century, but the use was discontinued due to severe side effects. Short-term 257 

complications associated with injection of paraffin oil include inflammation, ulceration and skin necrosis 258 

[11]. Potential long-term adverse effects to injections with paraffin oil was reported by Albitar et al. in a 63-259 

year old man who had paraffinomas associated with severe hypercalcemia, renal failure, oil pneumonia and 260 

granulomatous skin lesions [10]. Gyldenløve et al. found severe hypercalcemia (P-Ca2+ 2.29 mmol/L) with 261 

low levels of PTH and 25-hydroxyvitamin D, renal insufficiency, nephrocalcinosis, and elevated levels of 262 

angiotensin-converting enzyme, interleukin receptor, and calcitriol in a 23-year old bodybuilder who had 263 

injected himself with paraffin oil [8]. Similar findings have been reported in a few additional case reports of 264 

patients who have used oil injections (paraffin oil, unspecified mineral oil, baby oil) for body contouring [9, 265 

12–14].   266 

It has been suggested, that paraffin oil induces a foreign body reaction which results in formation of granu-267 

lomas, known as paraffinomas [10]. Immunohistochemical staining have demonstrated a high expression of 268 

CYP27B1 in biopsies of paraffinomas [8, 12]. This may suggest that the hypercalcemia could be driven by a 269 

high extra-renal 1-alpha-hydroxylase activity leading to an abnormal high conversion of 25-hydroxyvitamin 270 

D into calcitriol, similar to a state of vitamin D intoxication. Our findings of low-normal levels of biochemi-271 

cal markers of bone turnover do not support an increased efflux of calcium from bone as the cause of hyper-272 

calcemia. The hypercalcemia and accompanying hypercalciuria might be due to an intestinal hyperabsorp-273 

tion of calcium. However, it is worth noticing that most of our cases actually had plasma calcitriol levels 274 

within the normal range. Perhaps a small increase within the normal reference range of calcitriol from a spe-275 

cific “set point” of the individual patients is sufficient to stimulate the increases in calcium. Interestingly, our 276 

analyses showed a significant association between plasma levels of calcitriol and peptidyl di-peptidase, 277 

whereas the degree of hypercalcemia did not correlate with levels of calcitriol. The causal importance of 278 

calcitriol in the development of hypercalcemia may be further questioned by our findings of normal plasma 279 

levels of phosphate. In patients with vitamin D intoxication, plasma phosphate levels are typically elevated 280 
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due to an increased intestinal absorption. Future studies should aim to evaluate phosphate homeostasis within 281 

this group of patients in a more precise manner, including renal phosphate excretion with calculation of the 282 

tubular maximum reabsorption of phosphate (TmP) to GFR (TmP/GRF) and levels of fibroblast growth fac-283 

tor 23. Additional studies to be performed in order to elucidate mechanisms involved in the development of 284 

hypercalcemia may include potential effects of different cytokines on intestinal calcium absorption through 285 

vitamin D independent pathways. Furthermore, within our group of patients, as well as reported in previous 286 

case reports [9,14], multi-substance abuse is not uncommon, including abuse of anabolic steroids, growth 287 

hormone, testosterone, and erythropoietin. For example, treatment with growth hormone has been shown to 288 

cause hypercalcemia through a vitamin D independent mechanism [15]. A drug screening for anabolic ster-289 

oids and other performance enhancing drugs would have been preferable. We cannot exclude that abuse of 290 

such substances may have contributed to the hypercalcemia. 291 

 292 

Our study showed a significant lowering of P-Ca
2+

 levels in response to treatment with glucocorticoids, 293 

whereas effects of treatment with antiresorptive agents were more modest (or lacking), supporting a too high 294 

intestinal calcium absorption as the mechanism of action for the hypercalcemia. However, despite a decrease 295 

in P-Ca2+ levels, most patients did not achieve normocalcemia in response to therapy and the response was 296 

only modest (or lacking) in some patients. We cannot exclude that this (at least in part) may be explained by 297 

lack of compliance or treatment with too low doses. Mean eGFR also improved significantly in response to 298 

treatment with glucocorticoids. This suggests that the impaired renal function was due to mainly reversible 299 

causes, which may be due to several mechanisms including an impaired concentrating ability of the distal 300 

tubule causing polyuria with dehydration, as well as direct alterations of intravascular tone, and glomerular 301 

permeability [16]. Most patients required sustained moderate dose of glucocorticoid treatment, which is very 302 

worrying in a long-time perspective due to a high risk of glucocorticoid-induced side effects. Antiresorptive 303 

drugs as well as immunosuppression with azathioprine or mycophenolate seems to have a general minor 304 

additive effect and in some patients a glucocorticoid-saving effect.  305 

Many of the patients underwent extensive diagnostic evaluation for non-parathyroid hypercalcemia, as vita-306 

min D intoxication was not considered due to normal levels of 25OHD and calcitriol. A diagnosis of sar-307 

coidosis was presumed in several of the patients as elevated levels of peptidyl-dipeptidase and soluble inter-308 

leukin 2 receptor are considered as an index for disease activity in sarcoidosis [17]. In sarcoidosis, several 309 

studies have reported a significant correlation between plasma levels Ca2+ and peptidyl-dipeptidase, whereas 310 

no correlations have been reported between levels of calcitriol and peptidyl-dipeptidase [18,19]. In contrast 311 

to these findings, our analyses showed a significant correlation between levels of peptidyl-dipeptidase and 312 

calcitriol. To the best of our knowledge, a direct pathophysiological relation between levels of calcitriol/Ca
2+

 313 

and peptidyl-dipeptidase/soluble interleukin 2 receptor has not been reported. Most likely, elevated levels of 314 

peptidyl-dipeptidase and IL-2 receptor reflect a foreign body reaction in terms of the granulomatous process, 315 
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including the immune response with activation of T-lymphocytes resulting in increased levels of soluble 316 

interleukin receptor 2 [15].  317 

 318 

Elevated vitamin A is a well-known rare cause of hypercalcemia [20]. Studies have suggested, that the hy-319 

percalcemia might be caused by increased bone resorption mediated directly by vitamin A [20-21]. However, 320 

inhibition of bone resorption by bisphosphonates or denosumab did not lower calcium levels to any major 321 

degree, suggesting that vitamin A was not the cause of hypercalcemia in our patients. Five of 11 (45%) of 322 

our patients had vitamin A levels above the upper limit of the reference interval, and we can of course not 323 

exclude that this may have contributed to the hypercalcemia. However, it seems unlikely, that 324 

hypervitaminosis A is the sole explanation of the hypercalcemia in these patients.  325 

The timespan from paraffin injection until the formation of paraffinomas has been reported to be very varia-326 

ble [10], which is supported by our findings. The total load of paraffin-oil could only be recorded in five 327 

patients, and did not correlate with the degree of hypercalcemia at time of admission. However, the amount 328 

injected could not be verified and the estimate is probably associated with some uncertainties. 329 

Surgical removal of paraffinomas and the effect hereof is only sparsely documented. Ikander et al. described 330 

four patients who had surgery done, but effects on biochemical indices were not reported in this case series 331 

[22]. In our patient who had large amounts of affected tissue removed surgically, the hypercalcemia persist-332 

ed, suggesting that this treatment approach is not unconditional applicable.  333 

 334 

Our paper has several limitations. Data reported have not been collected in a protocolled manner, but result 335 

from measurements performed and treatments applied by the discretion of different physicians responsible 336 

for the treatment of the patients. Furthermore, biochemical results reported have been analysed on different 337 

laboratories, using different assays. Additionally, the 1-alpha hydroxylase expression in the granulomas has 338 

not been confirmed in biopsies from the patients, which would have been preferable since there could be 339 

other explanations for the hypercalcemia like multi-substance abuse. As mentioned, it has previously been 340 

shown with immunohistochemical staining, that biopsies of paraffinomas have demonstrated a high expres-341 

sion of CYP27B1 [8,12] and we speculate, that similar findings may apply to our patients. Of importance, 342 

our study is observational and do not allow for conclusions on the pathogenesis of hypercalcemia.  343 

Furthermore, the evaluation of findings from the 18F-FDG PET/CT-scans was based on visual inspection, as 344 

we did not have access to a quantitative evaluation. Finally, investigation of intestinal calcium absorption has 345 

not been possible in our patients.  346 

However, despite these important limitations, our case-series is, to the best of our knowledge, the largest 347 

collection of patients who have developed severe adverse effects to intramuscular injections with paraffin 348 

oil. No cure seems to exist and patients seem to have a poor prognosis, as long-term treatment with high 349 

doses of glucocorticoids is needed to avoid severe hypercalcemia with deterioration of renal function.   350 
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Conclusion 351 

Non-parathyroid hypercalcemia may be attributable to intramuscular injection with paraffin oil. The cause of 352 

hypercalcemia seems to be increased intestinal calcium absorption accompanied by hypercalciuria. Our data 353 

do not uniformly support an increased synthesis of calcitriol as the only (main) mechanism by which calcium 354 

absorption is increased. While waiting for follow up results on patients treated with inhibitors of 1- alpha 355 

hydroxylase like hydroxycholoquine, treatment with glucocorticoids should be first treatment choice alt-356 

hough patients may not achieve normocalcemia in response to therapy. It seems reasonable to recommend a 357 

diet low in calcium. Effects of treatment with antiresorptive agents are probably only very modest. Body-358 

builders should be warned against intramuscular injections with paraffin oil (and other substances), as no 359 

cure exists if hypercalcemia develops.  360 

 361 

 362 

 363 

 364 

 365 

 366 

 367 

 368 

 369 

 370 

 371 

 372 

 373 

 374 

 375 

 376 

 377 

 378 

 379 

 380 

 381 

 382 

 383 

 384 

 385 
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Table 1: Baseline characteristics of the 12 male patients admitted to hospital with non-parathyroid hypercalcemia 

 

* No measurements available  

¹ Body mass index  

² BMI three years after baseline.  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11 Case 12 Mean (95% CI) 

Age (time of admission) 41 32 27 42 25 32 30 41 50 24 26 41 34 (29-40) 

BMI¹ (time of admission) (Kg/M²) 30.02² 29.05 28.20 29.77 29.80 30.78 29.86 32.42 25.28 24.78 24.83 31.20 28.83 (27.21-30.46) 

Years from injections with paraffin to admission  8 6 4 6 3 7 2 2 7 4 4 and 1 4 5 (3-6) 

Dose of paraffin oil (mL) * * * * 2000 2000 1600 1050 * 900 100 and 500 1000 1307 (791-1824) 

Dose of paraffin oil / BMI¹ (mL/kg/M²) - - - - 67.11 64.98 53.58 32.39 - 36.31 24.16 32.05 - 
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Table 2:  Biochemical findings at time of admission 

 

* No measurements available 
1 Estimated glomerular filtration rate 
2 Different reference interval: 30-115 U/I. Measurement above upper limit of the reference range.  
3 Different reference interval: 223-710 kU/I. Measurement above upper limit of the reference range. 

 

 

 

Reference range Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11 Case 12 Mean (95% CI) 

p-ionized calcium 1.18-1.32 mmol/l 1.68 1.37 1.77 1.61 2.03 1.69 1.51 1.63 1.88 1.90 1.87 2.00 1.75 (1.62-1.87) 

p-parathyroid hormone  1.6-6.9 pmol/l 0.6 0.8 0.6 1.2 1.9 <0.32 0.9 0.9 1.0 1.92 <0.32 0.6 0.9 (0.6-1.3) 

eGFR1 > 60 ml/min 49 67 10 30 11 54 41 39 36 32 24 29 35 (25-46) 

p-25-hydroxyvitamin D3 50-160 nmol/l 58 71 35 * 45 36 47 40 46 29 75 73 50 (39-61) 

p-calcitriol 60-180 pmol/l 167 102 109 * 45 48 88 * * * 90 144 99 (64-134) 

p-peptidyl-di-peptidase 12-60 U/I 1582 105 129 137 61 81 48 41 88 100 105 * 90 (66-113) 

p-phosphate 0.71-1.53 mmol/l 0.9 1.15 1.77 1.07 1.37 0.76 0.83 0.67 0.89 0.96 1.11 1.07 1.05 (0.86-1.23) 

p-interleukin-2 receptor 158-623 kU/I * 710 1037 * 2470 1130 1360 1080 548 1710 9883 770 1202 (747-1656) 

p-alkaline phosphatase 35-105 U/l 51 55 63 113 45 102 97 58 68 39 65 79 70 (55-85) 
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Table 3: Treatment (see the manuscript for details about dosages and treatment duration) 

 
 

 

 

 

 

 

 

 

 

 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11 Case 12 

Treatment with glucocorticoids + + + + + + + +  + + + 

Treatment with denosumab +  +   +       

Treatment with zoledronic acid + +           

Treatment with pamidronic acid +  + + +  +  +    

Treatment with miacalcic      +   

Treatment with azathioprine  +    + + +    + + 

Treatment with plaquinil     +        

Treatment with mycophenolate      +      +  

Treatment with infliximab +            

Surgical removal the paraffinomas +            
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2010 2016 

Figure 1: 18F-FDG PET/CT from 2010 (left) shows heavily increased FDG uptake (arrows) in the upper arms. 
The scan was repeated in 2016 (right) to assess signs of progression, however, the scans were identical. Both 
scans also shows normal increased physiological uptake in the cerebrum, heart and urinary system. 
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