
Learning Point of the Article:
The combination of the medical treatment leads to the success of the operation for the fracture by the osteomalacia.

Bilateral Tibial Proximal Fractures Caused by Secondary Osteomalacia 
due to Autoimmune Polyendocrine Syndrome Type 2: A Case Report
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Introduction: Hypophosphatemic osteomalacia can be overlooked or confused with other musculoskeletal disorders due to the variety of 
associated clinical, laboratory, and radiographic findings. If osteomalacia is diagnosed early and the fractures are not displaced, they often heal 
with nutritional supplements, but, if they progress to displaced fractures, they may require surgical intervention. 
Case Report: We present a case of secondary osteomalacia due to autoimmune polyendocrine syndrome Type 2 due to this condition, the 
patient developed bilateral tibial proximal fractures and her varus deformity had progressed. No clear indication of the timing for surgery for 
adults with osteomalacia has been reported. However, medical treatment improves the symptoms of osteomalacia and it is reported that in 
children, appropriate level of the serum phosphate (P) should be attained and maintained for the successful bone healing after osteotomy. 
Therefore, we prioritized pharmacological treatment and prescribed surgery after confirming that the value of serum phosphate P had been 
improved to recommended levels (2.5-3.5 mg/dl). We performed high tibial osteotomy for the right side and gradual correction by an external 
fixation for the left tibia, because of more severe deformation, and converted to an internal fixation to shorten the treatment period. During 
conversion, we performed the operation with a locking plate by the minimal invasive plate osteosynthesis method (MIPO). 
Conclusion: We conclude that the use of different deformity correction methods, depending on the degree of deformity, and the 
pharmacological treatment of osteomalacia may lead to favorable results.
Keywords: Osteomalacia, autoimmune polyendocrine syndrome type 2, deformity correction method.

Abstract

Case Report

A 44-year-old female with type 1 diabetes was diagnosed with 
electrolyte abnormality of unknown cause and examined by a 

Introduction
The bone is formed by association of hydroxyapatite crystals, 
composed of calcium (Ca) and phosphate (P), with the organic 
matrix, mainly composed of type I collagen. Therefore, if the 
value of serum calcium Ca and phosphate P becomes too low, 
bone mineralization is impaired leading to osteomalacia; it 
occurs after the closure of the epiphyseal line. The failure of 
calcification of cartilage and bone matrix causes the increase of 
uncalcified bone matrix and osteoid and the growth inhibition 
and deformation of the bone and cartilage, which may lead to 
fracture in advanced cases. It is important to detect and treat 
osteomalacia early because the fractures highly impact a 
patient's patient’s quality of life. We report a case of secondary 

hypophosphatemic osteomalacia due to autoimmune 
polyendocrine syndrome type 2 (APS2); the patient developed 
bilateral proximal tibial fractures and varus deformity. APS2 is a 
syndrome defined by a characteristic combination of 
dysfunction of multiple tissues including endocrine glands 
caused by autoimmune diseases, the patient had celiac disease 
which caused hypophosphatemia by intestinal malabsorption. 
Surgical  treatment was per formed in paral lel  w ith 
pharmacological treatment, resulting in a favorable outcome.
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nearby physician. She visited an orthopedic clinic due to pain in 
both knees and was diagnosed with bilateral osteoarthritis (Fig. 
1(a)). Six months later, her knees developed varus deformity 
and the pain worsened. X-ray findings revealed bilateral 
proximal tibial fractures (Fig. 1(b)) and she was referred to our 
hospital. The range of motion (ROM) of the knee has slightly 
extension restriction. The hip-knee-ankle angle was –10.7 
degrees for the right and –23.3 degrees for the left. The bone 
mineral density in the left femoral neck by dual-energy X-ray 
ab so r p t i o m et r y  wa s  0 . 3 8 3  g / c m 2  (T- sco re : – 3 . 7 ) . 
Endocrinologic examinations, in addition to diabetes type 1, 
revealed hypogonadism, hypothyroidism, hypoadren-
ocorticism, and celiac disease; she was diagnosed with APS2. 
Blood examination showed low serum phosphate P (1.3 
mg/dL), low 25-hydroxy Vvitamin D3, and high alkaline 
phosphatase (ALP), but normal serum calcium, 1,25-
dihydroxy Vitamin D, parathyroid hormone, and fibroblast 
grow th factor 23.  She was suspected of  secondar y 
hy pophosphatemic  osteomalac ia  due  to  intest inal 
malabsorption caused by celiac disease and treated with gluten- 
free diet, oral phosphorus, and alfacalcidol. Oral phosphorus 
preparations were started by monobasic sodium phosphate P 
monohydrate at 20 mg/kg/day and the dose was adjusted 
according to the value of serum phosphorus as appropriate. 
Alfacalcidol was started at 0.5 μg and continued at the same 
dose. Three months after the initial visit, the value of serum 
phosphate P increased from 1.3 to 2.8 mg/dL (Table 1), so we 
performed open wedge high tibial osteotomy on the right side 

to correct the varus deformity after the fracture because of rapid 
progression of varus deformation and difficulty in walking by 
the limitation of range of motionROM. Three months later, we 
performed gradual correction, using a ring external fixation 
device (Taylor spatial frame;  (TSF) for the left side. Six months 
later, we removed external fixator and converted to internal 
fixation with a locking plate (Fig. 2). At the time of conversion, 
to fix the osteotomy section while maintaining correction and 
reduce the risk of infection, we replaced the rings and struts of 
external fixation with the sterilized ones and performed internal 
fixation with the lateral plate in the state of external fixation by 
minimal invasive plate osteosynthesis method MIPO (Fig. 3). 
Two years postoperatively, X-ray showed bone union on both 
sides without secondary dislocation. The patient was able to 
walk with a cane. Her knee ROM was almost full recovered and 
varus deformity was also improved (the medial proximal tibial 
angle of the right tibia changed from 78° to 87°, the left changed 
from 68° to 86°). Informed consent was obtained from the 
patient for publication.

Discussion
 Osteomalacia is a mineralization disorder of the osteoid matrix, 
due to deficit in calcium Ca and phosphate P [1, 2]. 
Accumulation of non-mineralized osteoid induces bone 
fragility and clinically manifests as pain, bone deformity, and 
muscle weakness. In the developing skeleton, metaphyses are 
also affected, causing abnormal growth [3].
Administration of phosphate P and Vitamin D preparations 
improves growth [4] and lower extremity deformities, which 
are the main clinical manifestations of the affected children [5]. 
This therapy is generally continued until adult height is 
achieved. Due to controversy over the treatment, the long-term 
prognosis of untreated adults is unknown. The reported 
complications of osteomalacia in adults include joint pain, 
osteoarthritis, enthesopathy, and fractures [6, 7, 8, 9]. 
Furthermore, it has not been fully assessed whether all affected 
adults benefit from therapy. Suzuki et al. reported that 
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Figure 1: (a) The anteroposterior (AP) radiography for both knees at the first visit of the nearby 
orthopedic clinic. Observable bilateral fractures of proximal tibia. (b) The AP radiography 6 months 
later with visual varus deformity and bilateral proximal tibial fractures.

Figure 2: ? Figure 3: ?

Figure 2: (a) The anteroposterior (AP) radiography of the left knee immediately after the gradual 
correction by Taylor spatial frame (TSF). (b) Five months after the surgery and before the 
conversion. (c) After the surgery of conversion to a locking plate. (d) The full-length radiography 
while standing, lower limbs at the first visit of our hospital. (e) The full-length radiography after 
the surgery of gradual correction for the left knee by TSF. (f) The full-length radiography 2 years 
after conversion surgery showing bone union on both sides without secondary dislocation.

Figure 3: (a) The right leg of before operation. (b) The left leg of before operation. (c) The left leg of 
after external fixation. (d) The left leg of during conversion operation. (e) Both legs of after 
operation.



 In our case, the patient visited a nearby orthopedic clinic due to 
the pain in both knees and was diagnosed only with bilateral 
knee osteoarthritis, despite the fact, that the X-ray revealed 
fragile fractures in both proximal tibiae. If the medical treatment 
would have been started immediately, the deformation of the 
lower limbs would have stopped. We considered the following 
reasons for delayed diagnosis and treatment: The electrolyte 
abnormality was detected only six 6 years later due to the rare 
occurrence of patients with APS2 (reported prevalence 1.4 
–2.0/100,000) and the orthopedic surgeon did not suspect 
osteomalacia and informed the patient about absence of any 
abnormality. We prioritized pharmacological treatment and 
performed surgery after confirming the improvement of serum 
P. No indications of the timing of surgery for adult patients with 

osteomalacia have been reported. However, pharmacological 
treatment improves the symptoms of osteomalacia; Choi et al. 
highlighted the significance of the pharmacological treatment, 
the role of the serum phosphate P value in the deformation of 
legs and bone elongation in patients with hypophosphatemic 
rickets and that the bone maturation at the time of bone 
elongation is significantly delayed when the value of serum 
phosphate P is 2.5 mg/dl or less [12]. We have concluded that 
an appropriate level of serum phosphate P should be obtained 
and maintained for successful bone healing after osteotomy. 
Considering patients’ compliance and tolerance to the 
treatment, we performed right tibial osteotomy firstly, and 
selected gradual correction by TSF for the left tibia due to more 
severe deformity. When the patient was able to bear weight on 
right side, we decided to convert to a locking plate due to shorter 
treatment period and to prevent surgical site infection, leaving 
only the half pin of the external fixation and replacing the ring 
and strut with sterile material. 

symptoms in adult patients with osteomalacia, who 
discontinued therapy after achieving final height, were 
improved by treatment with phosphate P and Vitamin D 
preparations, and none of the patients who restarted the 
treatment redeveloped serious symptoms [10]. If osteomalacia 
is diagnosed early and the fractures are not displaced, they often 
heal with supplementary nutrition [11]. However, if there is a 
displacement, presumably as a result of torsional, tensile, or 
shearing stress on the weakened area of the bone, surgical 
intervention may be required. It is important to prevent 
fractures that impact patient’'s quality of life by paying attention 
to bone pain, arthralgia, and muscle weakness and measuring 
25-hydroxy Vvitamin D, and differentiate it from other causes of 
increased serum Alkaline Phosphatase ALP and decreased 
calcium Ca and phosphateP.

We experienced a rare case of bilateral tibial proximal fractures 
with varus deformity caused by secondary osteomalacia due to 
APS2. We conclude that the use of different deformity 
correction methods, depending on the degree of deformity, and 
the pharmacological treatment of osteomalacia may lead to 
favorable results.

Conclusion
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Blood test items
At the 

first visit

Before surgery 

of the right 

knee

Before first 

surgery of 

the left knee

Before second 

surgery of the 

left knee

After 

surgery

Ca (mg/dl) 7.8 9.4 9.7 9.5 9.7

P (mg/dl) 1.3 2.8 2,5 2.4 2.4

1,25-(OH)2 VitD (pg/ml) 82 89 － － 85

ALP (Ul/l) 748 1148 937 980 814

Table 1: Changes of serum Ca, serum P, serum 1,25-dihydroxyvitamin D (1,25-(OH)2 

Vit D), and serum ALP before and after surgery

Ca: Calcium; P: Phosphate; ALP: Alkaline phosphatase

Clinical Message

In atypical cases of fracture, we should suspect the possibility 
of osteomalacia and make an early diagnosis, to start medical 
treatment. It is also necessary to adjust phosphorus levels even 
when the surgery is required to fix the deformity due to 
fracture.
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