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Abstract: Hypophosphorous osteomalacia (HO) is a rare metabolic disease. Due to hypophosphatemia 

and insufficient production of active vitamin D, the bone matrix can not be mineralized normally. Its 

clinical symptoms are atypical. It is generally manifested in bone pain and muscle weakness in different 

parts. With the progress of the disease, it is very easy to have osteoporosis, pathological fracture, bone 

deformity and damage to the function of other organs of the whole body. The etiology can be divided 

into primary and secondary according to the pathogenesis [1]. The primary is often caused by genetic 

factors, which can be divided into X-linked dominant low phosphorus osteomalacia (XLH) and 

autosomal dominant low phosphorus osteomalacia (ADHR). The secondary cause can be low 

phosphorus osteomalacia (TIO) caused by exposure to some drugs or heavy metals and tumors. This 

disease is rare in clinic, so clinicians have insufficient understanding of the disease and are prone to 

missed diagnosis or misdiagnosis. This paper reports a case of adult female with low phosphorus 

osteomalacia. The diagnosis, treatment and treatment are analyzed and discussed in order to provide 

reference for clinic. 
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1.Introduction 
The early symptoms of low phosphorus osteomalacia are not typical. Severe cases have pain and 

tenderness in the spine, pelvic load-bearing joints and proximal joints of limbs. Sometimes they can 

spread all over the joints of the whole body, and the muscles are weak. Because the vertebral body is 

compressed, the height can be shortened. Primary Hypophosphorous osteomalacia often occurs in 

childhood. X-linked dominant inheritance is the most common genetic mode of the disease [2, 3], which 

is related to phec gene mutation. This gene is involved in the degradation of FGF-23, which leads to the 

accumulation of FGF-23 in the body and the disorder of blood phosphorus metabolism [4]. Secondary 

Hypophosphorous osteomalacia is mostly caused by tumor. Tumor related Hypophosphorous osteo-

malacia (TIO) is caused by the excessive production of FGF-23 in tumor [5, 6], acting on proximal renal 

tubules, inhibiting phosphate reabsorption and hydroxylation of 25 hydroxyvitamin D, resulting in a 

series of clinical changes. 

 

2.Materials and methods 
The patient, female, 32 years old, was admitted to the hospital with the main complaint of 

"intermittent multi joint pain for 12 years". Since 2010, the patient has no obvious inducement: hip joint, 

knee joint and lumbar pain with general fatigue. After the activity is obvious, she went to the hospital 

and was preliminarily diagnosed as "osteoporosis". In the treatment, she was given vitamin D drops, 

calcium tablets and Fosamax (AlendronateSodiumTablets) symptomatic treatment. After the condition 

improves, she was discharged from the hospital and stopped taking medicine after discharge,In June, 

2020, due to the pain of the right thigh and limited movement when squatting, the examination showed 

that there were multiple fractures of the femoral shaft and fibula on both sides, and the patients were 

given conservative treatment with plaster external fixation, After that, the patient has been suffering 

from intermittent joint pain and limited movement, so she was treated in our hospital. In the past, there 

was no previous operation except fracture operation. Admission physical examination: no abnormality 

was found in heart, lung and abdomen. Special physical examination: no deformity in limbs, no redness,  
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swelling and tenderness in joints, no deformity in spine, no tenderness and buckle pain in spinous 

process, and normal range of motion. There is no varicose vein, ulcer or edema in the lower limbs, and 

the movement of both lower limbs is limited. Improve laboratory examination tips: potassium: 3.09 (3.5-

5.1mmol / L); Sodium 145.84 (137-145 mmol / L); Chlorine: 115 (98-107 mmol / L); Calcium 1.34 (2.1-

2.55 mmol / L); Magnesium 0.78 (0.7-1.0mmol / L); Inorganic phosphorus 0.39 (0.81-1.45mmol / L); 

Creatinine 28.76 (46-92 mmol / L); Alkaline phosphatase 766 (38-126mmol / L); Three items of bone 

metabolism: 25 hydroxyvitamin d < 7.5nmol/L; Osteocalcin: 64.71ng/mL; Parathyroid hormone: 

38.20pmol / L; Tumor markers: cytokeratin 19 fragment 2.62 (0-2.08 ng / mL); Carbohydrate antigen 

CA153 was 30.90 (0-20u / mL), human leukocyte antigen B27 (HLA-B27) and rheumatoid factor were 

normal. Due to the patient's multiple joint pain, the whole-body X-ray examination was carried out. 

Bilateral partial ribs, bilateral upper and lower branches of pubis, bilateral femurs and bilateral 

tibiofibular fractures, pelvic deformation and osteoporosis were seen. As shown in Figure 1, bone 

mineral density suggests: severe osteoporosis, as shown in Figure 2. 

 

 
Figure 1. X-ray of whole body bone and joint 

(This is the result of plain film scan of part of the patient's bone, showing pelvic 

 deformation and multiple fractures of femur and bilateral tibiofibula) 

 

 

       
Figure 2. Bone mineral density measurement 

(The measurement of bone mineral density in our hospital 

 suggests severe osteoporosis) 

 

 

After further parathyroid ECT (Emission Computed Tomography), no abnormal uptake of radio-

active tracer was found. Combined with the results of serum thyroid function examination, parathyroid 

diseases were excluded (Figure 3). 
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Figure 3. Parathyroid ECT (Emission computed tmography) 

 

The whole body bone ect results were normal, and the possibility of neoplastic diseases was excluded 

(Figure 4). 

 

       
Figure 4. Whole body bone scan 

 

After eliminating the common causes that may lead to low phosphorus, we gave neutral phosphate 

preparation in treatment, which indicated osteoporosis according to bone mineral density, supplemented 

by oral administration of calcium Erqi and calcitriol. The patient came to our hospital for outpatient 

follow-up three months after discharge, which showed that the level of blood phosphorus increased and 

the symptoms of bone pain improved. 

 

3.Results and discussions 
The young female patient was diagnosed with low phosphorus osteomalacia with bone pain, multiple 

fractures, lower limb mobility disorder, osteoporosis and low blood phosphorus as the main clinical 

manifestations. After excluding the diseases related to low blood phosphorus and drug factors, the 

disease was first found and reported in 1937 [7]. The causes of the disease are worth exploring. For adult 

type low phosphorus osteomalacia, the acquired factors should be considered, for example: (1) vitamin 

D intake is insufficient or metabolic disorder; second, treatment of hepatitis B virus long-term use of 

antiviral drugs [8]; renal tubular acidosis and glomerulonephritis; tumor caused hypo phosphoremia 

(TIO) [9]. After definite diagnosis, the patient was given neutral phosphate treatment. After several 

months of oral phosphorus treatment, the patient's blood phosphorus increased compared with the 

previous one. After the clinical symptoms were relieved, the patient was discharged with medicine. Due 

to the patient's economic reasons, the relevant genetic examination was not carried out, and the root 

cause of the disease was not found. In the past, it was difficult to diagnose and treat this disease related 

to gene sequence due to limited understanding, but now with the understanding of the pathogenesis of 

the disease, we found that fibroblast growth factor 23 (FGF23) [10] plays an important role in regulating 

phosphorus and vitamin metabolism. FGF23 is encoded on FGF-23 gene located on chromosome 12, 
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which can reduce the level of serum 1,25 dihydroxyvitamin D and inhibit the reabsorption of phosphate 

by the kidney, it leads to hypophosphatemia and metabolic bone disease, and plays a suggestive role in 

the diagnosis of TIO. According to relevant literature reports, TiO is caused by some slow-growing and 

typical benign phosphourine mesenchymal tumors (PMT) [11], which can occur in any part of the body, 

soft tissue and bone. Locating these small tumors is the key to treatment. Medical history, physical 

examination and relevant imaging examination are particularly important. For the treatment of TiO, the 

latest research progress shows that [12], surgical resection is generally the first choice, Patients without 

metastasis generally have a good prognosis. When patients are unwilling or do not meet the surgical 

conditions, radiofrequency, cold ablation and ethanol ablation can be used as adjuvant therapy. 
There are many causes leading to osteomalacia. At the beginning, the disease was also misdiagnosed 

as osteoporosis and underwent surgical treatment for multiple fractures. However, if the cause is not 

found, only symptomatic treatment can not fundamentally solve the patient's pain. Therefore, it is very 

important to clarify the cause. The main treatment of the disease is oral neutral phosphate preparation 

and calcitriol replacement treatment [13]. The dose of phosphate preparation should be 15-60mg/kg, oral 

2-3 times a day, the initial dose of calcitriol is 0.25ug/d, during which the blood calcium level can be 

monitored regularly. Generally, the dose of 0.5-1mg per day for adults is sufficient. However, long-term 

oral administration of phosphorus mixture is easy to lead to hyperparathyroidism. Blood calcium, blood 

phosphorus and renal function should be monitored at the same time to keep blood calcium and blood 

phosphorus at the normal bottom line, so as to avoid complications such as renal failure and renal 

calcification. 

 

4.Conclusions 
Because this disease is rare, it is easy to be confused with simple fracture or other diseases and easy 

to be misdiagnosed. When we encounter patients with skeletal dysplasia, we should think of metabolic 

diseases such as low phosphorus osteomalacia, combined with a series of laboratory biochemical 

examination, imaging and even chromosome examination to improve the detection rate. With the in-

depth understanding of various diseases and the emergence of new treatment methods, it is believed that 

more and more patients can receive timely and effective treatment. 
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