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Abstract
Chronic Kidney Disease-Mineral and Bone Disorder (CKD-MBD) could lead to blood vessel and soft tissue calcification. Vascular 
calcification attracts more attention from researchers than soft tissue calcification, for vascular calcification is an independent risk factor 
which significantly increases the incidence of cardiovascular events and mortality. The studies of soft tissue calcification are mostly 
clinical case reports. For the lack of large-scale clinical studies of soft tissue calcification, there is no final conclusion on its treatment. 
This paper reported a case of maintained hemodialysis patients with severe abdominal pain and huge calcification lesion in the soft 
tissue of the right hip joint. This patient experienced recurrent severe abdominal pain and severe right hip pain during hemodialysis 
treatment. With intensified hemodialysis and low-dose of cinacarbose treatment, the abdominal pain was completely relieved, the 
calcified lesion was reduced from 16 cm to 6.9 cm, and the joint motion was largely improved.
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Case presentation
   A 40-year-old female patient, with 49kg in weight and 162 cm 
in height, was admitted on May 8, 2018 for the chief complaint 
of “8 years of hemodialysis, 3 years of recurrent abdominal pain, 
and 2 years of swelling and pain of the right hip joint”. The patient 
was received hemodialysis 8 years ago because of uremia stage of 
chronic renal failure. After one year hemodialysis, she received 
allogeneic kidney transplantation. However, acute rejection 
occurred three days after kidney transplantation. The transplanted 
kidney was removed one week later, and she received hemodialysis 
treatment again. The dialysis frequency was twice a week and 
4 hours each time. 5 years ago, she received thyroidectomy for 
thyroma, with normal thyroid function after thyroidectomy. 3 
years ago, the patient suffered severe persistent tormina-like 
abdominal pain during hemodialysis in the lower abdomen, 
without hypotension. The pain could be relieved by intramuscular 
injection of anisodamine and tramadol. Since then, the abdominal 
pain repeated frequently about once a week, which seriously 
hindered the adequacy of hemodialysis. 2 years ago, the patient 
found the right hip joint mass, which was gradually enlarged, 
accompanied with severe pain and limited activity. She needed 
to take talenin and tramadol sustained-release tablets every day to 
relief pain. In addition, patients had long-term hyperphosphatemia 
and secondary hyperparathyroidism, and had been treated with 
oral calcium acetate 2 tablets, three times a day, and intermittent 
supplement of active vitamin D. In January 2018, the patient 
visited the orthopedic department because of mass pain which 

seriously affected her life, and underwent abdominal aorta CTA + 
right hip plain scan + three-dimensional examination. The report 
showed that: 1. multiple calcified plaques were found in abdominal 
aorta, iliac artery, celiac artery, superior mesenteric artery and 
renal artery, and the local lumen was slightly narrowed; 2. massive 
calcification was found in the inner side of right hip joint, with 
the maximum cross-sectional area of 15.1× 9.5cm. However, 
orthopedic surgeons suggested conservative treatment, for the 
consideration of the mass size and the complexity of surrounding 
structures. Then she went to our department for further treatment. 
Physical examination after admission: blood pressure 152/84 
mmHg, heart rate 110 beats/min. She presented chronic kidney 
disease and anemia face. The cardiopulmonary examination was 
normal. The abdomen was soft, without tenderness and rebound 
pain. Tremor was palpated at arteriovenous fistula in the left 
forearm. A huge swelling mass was inspected at right hip joint, 
with tenderness and obvious activity limitation. There was no 
edema in both lower limbs.

Diagnosis and treatment processes
   After admission, the relevant examination was completed. 
The right hip joint plain scan and 3 dimensional scan showed a 
mass calcification on the inner side of the right hip joint, with a 
maximum cross-sectional area of about 16× 10cm. The muscle 
groups of the right thigh were slightly swollen, and osteoporosis 
was found in the bones of the right hip. There was no obvious 
dislocation of the joint. Radiologist considered the hip mass as 
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ectopic calcification due to uremia. Clinical diagnosis: chronic kidney diseases, uremia, right hip joint giant ectopic soft tissue 
calcification, multiple artery calcification, renal anemia, renal osteopathy, renal hypertension, and hyperuricemia. She was given 
adequate hemodialysis 3 times a week, 4 hours each time, hemodiafiltration once a week, hemodialysis + perfusion once a week, 
oral administration of cinacacet 25 mg/d, lanthanum carbonate 500 mg, 3 times a day, and beraprost sodium 40 μg/d, subcutaneous 
injection of recombinant human erythropoietin-β (Rockman 5000 IU) 2 ~ 3 times a week, blood pressure was controlled around 
130/80mmHg. After 3 weeks of treatment, the right hip pain symptoms of the patients were significantly relieved, analgesics were 
stopped, and the frequency of abdominal pain was also reduced, about 1 time a month. Two months later, she could not tolerate the 
gastrointestinal side effects of lanthanum carbonate, she stopped taking lanthanum carbonate by himself and took 2 tablets of calcium 
acetate, 3 times a day. The reexamination found that the blood calcium and phosphorus were significantly increased, calcium acetate 
was stopped and sviram was given, 2.4g, three times a day, and maintained until now. In recent three months, abdominal pain and 
the right hip joint pain were basically relieved, the mass was significantly reduced, and the daily activities were almost not limited. 
In April 2019, the patient received re-examination (biochemical indexes before and after treatment were shown in Fig.1). CTA of 
whole aorta + plain scan + three-dimensional of right hip joint showed: 1. Calcified plaques were found scattered in aorta, iliac 
artery, celiac trunk and kidney; 2. the wall of superior and inferior mesenteric artery was smooth and the lumen was unobstructed; 
3. soft tissue mass with size of 6.9× 5.2cm was scattered in the inner edge of right gluteus maximus muscle, with patchy and spotty 
calcification inside the mass (Fig.2 presented CT scan of calcification lesion before and after treatment).

Figure 1: Changes of serum phosphorus, serumcalcium, parathyroid hormone levels, and the size of ectopic calcification at different 
treatment time points. A. Therapeutic method. Blue line represents oral calcium acetate, brown line represents oral active vitamin D, 
green line represents oral lanthanum carbonate, yellow line represents oral cinacacet, grey line represents oral sviram. Orange line 
represents intensive hemodialysis. B. Changes of levels of serum phosphorus, C. Changes of levels of serum calcium, D. Changes 
of levels of serum parathyroid hormone, E. Size of calcification lesion. Red arrow represents initiation of intensive treatment.
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Figure 2: CT scan of calcification lesion before and after treatment. A. Before intense hemodialysis treatment. B. After intense 
hemodialysis treatment.

Discussion
   CKD-MBD is one of the most important complications of 
CKD, especially in patients with end-stage renal disease (ESRD). 
CKD-MBD is a clinical syndrome including series of laboratory 
abnormalities, bone lesions, vascular and soft tissue calcification, 
which significantly increases the risk of cardiovascular events 
and mortality [1, 2]. The incidence of vascular calcification in 
dialysis patients is very high, and hemodialysis patients are much 
more likely to develop vascular calcification than peritoneal 
dialysis patients [3]. This is also an important reason for the 
high morbidity and mortality rate of cardiovascular diseases 
in dialysis patients [4]. Soft tissue calcification was mainly 
found in the shoulder, hip, elbow, wrist, phalangeal, and digital 
joints，which leads joint swelling, pain, and movement limitation 
[5-8]. There are many reasons for ectopic calcification, including 
hyperphosphatemia, increased calcium phosphorus product, 
secondary hyperparathyroidism, abnormal function of fibroblast 
growth factor 23, improper use of active vitamin D, use of calcium 
phosphorus binding agent, and increased calcium load caused by 
dialysate [9-13]. It is reported that low phosphorus diet, calcium 
free phosphate binder, active vitamin D, and calcium like agent 
have certain therapeutic effect on vascular calcification [14]. 
However, the treatments of soft tissue calcification are rarely 
reported, except for a few clinical cases, which are mainly about 
surgical resection of mass, parathyroidectomy, increasing dialysis 
efficiency and dialysis time, low calcium dialysate, high-dose of 
cinacarbose treatment, kidney transplantation, and et al [15-18].

  In this case, the patient had long-term hyperphosphatemia, 
hyperparathyroidism, increased calcium phosphorus product, 
long-term use of calcium containing phosphate binder and active 
vitamin D, and inadequate hemodialysis (4 hours a time, twice 
a week). The multiple artery calcified plaques and huge ectopic 
calcification of the soft tissue around the right hip joint may be 
related to the above mentioned reasons. The initial symptom was 
severe abdominal pain, and hemodialysis seemed to be its only 
trigger factor. The pain usually started within 30 minutes after 
the initiation of hemodialysis, without decrease of blood pressure 
drop or blood sugar. It could be relieved by antispasmodics and 
analgesics within 30 minutes. There is no such report in Chinese 
journal or in international journal, except for a few similar cases. 
One case was reported by Rossi et al., which presented a diabetic 
hemodialysis patient who had severe abdominal pain caused by 
non-occlusive mesenteric ischemic intestinal necrosis. The patient 
received intestinal resection of the necrotic segment. During 

the operation, extensive calcification of superior mesenteric 
artery was found. The possible reasons for the intestinal necrosis 
were extensive superior mesenteric artery calcification and 
reduction of blood flow caused by hypotension during dialysis 
[19]. Another case was reported by Ying et al. The patient also 
suffered abdominal pain during hemodialysis, and was considered 
as non-occlusive mesenteric ischemia. The etiology was also 
extensive abdominal artery calcification accompanied with dialysis 
hypotension. After reducing ultrafiltration volume, increasing the 
dosage of low molecular weight heparin, and prostaglandin, the 
pain was basically relieved [20]. In the present case, after exclusion 
dialysis hypotension, hypoglycemia, low temperature of dialysis 
fluid, allergic reaction to dialysis pipeline, imbalance reaction, 
psychological factors, etc., combined with CTA results, the main 
reason of abdominal pain was considered as extensive calcification 
of abdominal artery. With multiple calcified plaques of abdominal 
aorta, celiac trunk, mesenteric artery and its branches, reduced 
blood flow during hemodialysis caused ischemia of mesenteric 
arties and induced abdominal pain. It is also proved by the 
alleviation of abdominal pain with antispasmodics. Therefore, 
the treatments were mainly focused on ectopic calcification. We 
increased the time of hemodialysis, combined with a variety of 
hemodialysis modes (high flux hemodialysis, hemodiafiltration, 
and hemoperfusion) to enhance the clearance of uremic toxins 
(phosphorus, PTH, etc.). Also we take other therapeutic alterations, 
such as we changed the calcium phosphorus binding agent into 
non calcium phosphorus binding agent lanthanum carbonate, 
stopped active vitamin D, gave small doses of cinacacet and 
benazepril prostaglandin sodium (because of economic reasons, 
patients could not afford a larger dose of treatment), kept warm 
of abdomen, and gave other symptomatic treatment. 20 days 
later, joint swelling and pain, and the frequency of abdominal 
pain were significantly reduced. One month after treatment, 
the levels of serum calcium, calcium phosphorus product, and 
parathyroid hormone levels were significantly decreased, while 
there were no significant changes in serum phosphorus. The 
reason of hyperphosphatemia may due to the inadequate dosage 
of lanthanum carbonate (500 mg/kg, twice to three times a day, for 
the consideration of side effect of digestive system and economic 
reasons). The patient stopped taking lanthanum carbonate and 
changed to calcium acetate in the middle of the treatment, and the 
rest of the treatment remained unchanged. After the alteration of 
treatment, the serum calcium phosphorus and calcium phosphorus 
product increased significantly, while parathyroid hormone level 
still maintained a downward trend, and the patient got further 
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improvement in the symptom. After sviram dephosphorization 
treatment, serum calcium, serum phosphorus, calcium phosphorus 
product, and parathyroid hormone levels increased significantly. 
After 11 months of treatment, the abdominal pain was completely 
relieved, and the heterotopic calcification mass around the right 
hip joint was significantly reduced. With the pain remission, she 
got back her daily activity ability (shown in Fig.1).

   Interestingly, we found that calcium acetate and vitamin D 
could maintain serum calcium, serum phosphorus, parathyroid 
hormone at acceptable levels before the intensified dialysis 
treatment, while the calcification of blood vessel and soft tissue 
were still in progress, which is directly related to the modality and 
mortality of cardiovascular diseases. In many countries, calcium 
phosphate binding agent and active vitamin D are the most classic 
and economic treatment, and are widely applied worldwide. This 
also reminds us that medical workers need to raise awareness, 
not only pay attention to blood phosphorus, blood calcium, and 
parathyroid hormone levels, but also pay more attention to the 
calcification lesions of the cardiovascular system.

Conclusion
    In this case, we describe a maintenance hemodialysis patient with 
severe abdominal pain caused by extensive arterial calcification 
and accompanied by huge calcified nodules in the right hip 
joint. By increasing the efficiency and duration of hemodialysis, 
stopping active vitamin D, using non-calcium phosphate binder 
to reduce calcium phosphate load, and small dose of cinacarbose 
to maintain calcium phosphate balance and parathyroid hormone 
level, vascular and soft tissue calcification caused by CKD-MBD 
could be significantly improved.
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