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Abstract
Background: Hypophosphatemic rickets can cause a variety of bone and joint symptoms, one of its rare presentations is sacroiliac 
joint involvement, which may be mistaken for inflammatory spondylitis.

Discussion: Here, we report the case of a 31-year-old African American woman who presented with a 2-year history of lower 
back pain and morning stiffness initially suspected to be due to inflammatory spondyloarthritis. Laboratory tests revealed negative 
inflammatory markers, normal serum calcium, vitamin D3, and parathyroid hormone level: - However, alkaline phosphatase levels 
were elevated and serum phosphorus level was low. MRI of the lumbosacral spine revealed mild widening of the sacroiliac joint 
with periarticular sclerosis. Her condition was attributed to a known diagnosis of X-linked hypophosphatemic rickets affecting 
her sacroiliac joints. Her symptoms gradually improved after conservative treatment with physical therapy, NSAIDs, phosphate 
and vitamin D supplementations.

Based on our literature review, we have come across only five rickets cases with similar presentations. Two paints previously 
undiagnosed hypophosphatemic rickets at 14 and 35 years, respectively. One case was related to vitamin D-deficient rickets, and 
the final two cases were adult-onset vitamin D-resistant rickets misdiagnosed as ankylosing spondylitis.

Radiological signs of sacroiliac joint involvement in these cases include narrowing of the sacroiliac joints, fusion of the sacroiliac 
joints, subchondral hypointense signal changes, and chondral surface irregularities. 

Conclusion: Vitamin D supplementation significantly reduce the incidence of rickets; however, there are still cases of familial 
rickets that can present with a variety of symptoms, including signs and symptoms consistent with inflammatory spondylitis, which 
can be easily misdiagnosed or mistreated if this presentation is not recognized.

Introduction
Rickets and osteomalacia are metabolic bone disorders that are 
characterized by decreased bone matrix mineralization. Rickets 
occurs before growth plates are fused and can be classified calcip-
enic phosphopenic/hypophosphatemic rickets.

Hypophosphatemic rickets (previously known as vitamin D-re-
sistant rickets) involves mostly renal phosphate wasting with low 
serum phosphate levels, usually normal serum calcium, normal or 
mildly elevated PTH levels, elevated or sometimes normal alkaline 
phosphatase levels, normal serum 25-hydroxyvitamin D concen-
trations, and normal or slightly reduced serum 1,25-dihydroxyvita-
min D concentrations. Most of these disorders are associated with 

high fibroblast growth factor 23 (FGF-23) levels.

X-linked, autosomal dominant, autosomal recessive hypophospha-
temic rickets as well as hypophosphatemic rickets with hypercalci-
uria (a non-FGF-23-mediated mechanism) are hereditary variants 
of hypophosphatemic rickets that manifest with varying severity 
and age of onset. Malignancies can potentially cause acquired hy-
pophosphatemeic rickets.

X-linked hypophosphatemic rickets can affect both males and fe-
males, with no significant differences in disease severity related 
to [1]. Musculoskeletal manifestations include slow growth, leg 
bowing, early osteoarthritis, enthesopathy, and osteophyte forma-
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tion. In children the growth plates surrounding the knee and the 
axial skeleton can appear dense on radiographic images, and an 
iliac bone scan can demonstrate osteomalacia and periosteocytic 
lesions [2,3]. Phosphate, calcitriol, and burosumab (monoclonal 
antibody FGF-23) are options for treatment. Patients with auto-
somal dominant hypophosphatemic rickets should be checked for 
iron deficiency and iron supplements if necessary because low iron 
level may contribute to the pathophysiology of this condition [4]. 

Case Presentation
We present the case of a 31-year-old African American woman 
with X-linked hypophosphatemic rickets who was referred to a 
Rheumatology clinic complaining of progressive lower back and 
bilateral hip pain for 2 years. She was diagnosed with X-linked hy-
pophosphatemic rickets when she was 3-year-old, and underwent 
corrective osteotomies of the left femur at the age of 9 years. Her 
father was also diagnosed with rickets during childhood. She had 
given birth to a son two years ago following an uneventful preg-
nancy and he was later diagnosed with hereditary rickets. She had 
used potassium phosphate when she was younger but had stopped 
using it five years ago on her own. Her medications upon presenta-
tion included over-the counter vitamin D supplementation.

Her back and bilateral hip pain worse in the months leading up to 
presentation to the point that she had to use a cane for ambulation. 
She also reported daily morning stiffness of the lower back lasting 
30 minutes. She denied numbness weakness in her lower extrem-
ities and there was no photosensitivity, skin rash, dry eyes, dry 
mouth, oral ulcers, or Raynaud phenomenon.

Physical examination revealed short stature with a measured 
height of 137 cm paraspinal tenderness over the lumbar area, and 
limited lower spine range of movement. Neurological assessment 
of both lower extremities was normal.

Laboratory tests showed an ESR of 10 mm/h (normal range: 0-29 
mm/hr), C-reactive protein level of 3 mg/L (normal range: <10 
mg/L), negative HLA-B27 antigen, and rheumatoid factor (RF) 
and anti-cyclic citrullinated peptide antibody (anti-CCP antibody) 
testing within the normal range. Serum calcium was normal at 9.1 
mg/dl (normal range:8.5-10.2 mg/dl), Alkaline phosphatase levels 
were elevated ranging from 199–226 IU/L over the preceding 1 
year (normal range:44-147 IU/L). serum 25-hydroxy vitamin D 
level was 63 ng/ml (normal range: 20-100 ng/ml). Serum phos-
phorus level of 2 mg/dl (normal range: 2.8-4.5 mg/dl), parathyroid 
hormone level was normal at 53 pg/ml (normal range:10-55 pg/
ml). A 24-hour urine phosphorus level was normal at 1.074 g/24hr 
(normal range: 0.4-1.3 g/24hr). A 24-hour urine calcium level was 
low at 65 mg/day (normal range: 100-300 mg/day). Complete 
blood count, liver function and renal function test results were 
within normal ranges. TSH was within the normal range at 1.55 
mIU/L (normal range: 0.5-5 mIU/L). 

Plain film radiography of the hips showed moderate bilateral hip 
osteoarthritis and chronic erosive changes in the sacroiliac joints. 
Transverse lucency was observed across the medial cortex of the 
right proximal femur which possibly indicated a Looser zone or 
insufficiency fracture. Radiography also showed stable fixation of 
the left femur with two intramedullary rods, and a healed fracture 
along the medial aspect of the proximal shaft and the lateral aspect 
of the midshaft of the left femur. [Figure 1,2]. MRI of the sacrum 
was later performed and revealed mild widening of the sacroiliac 
joints with periarticular sclerosis but no evidence of osteitis [Fig-
ure 3].

These findings indicate the presence of degenerative changes. No-
tably, the patient had undergone lumbosacral MRI 2 years prior to 
presentation which was normal.

She was evaluated by orthopedic surgery for bilateral hip osteo-
arthritis at which time she received bilateral hip corticosteroid in-
jections. This resulted in a two-month pain-free period. Given the 
negative inflammatory spondylitis workup, her hip problem was 
subsequently attributed to accelerated osteoarthritis secondary to 
rickets. Changes in the sacroiliac joint were attributed to degener-
ative changes of the rickets. Her lower back discomfort improved 
with physical therapy, phosphorus and vitamin D supplements; 
however, she still experienced bilateral hip pain. At the time of 
this case report, the patient was still being evaluated by orthopedic 
surgery for bilateral total hip arthroplasty. 

Figure 1: Stable fixation of the left femur with 2 intramedullary 
rods, and a healed fracture along the medial aspect of the proximal 
shaft as well as lateral aspect of the midshaft of the left femur 
(green arrows).
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Figure 2: Transverse lucency across the medial cortex of the right 
proximal femur representing a Looser zone

Figure 3: MRI of the sacrum revealed mild widening of the sac-
roiliac joints (orange arrows) with periarticular sclerosis (green 
arrows)

Discussion
Deficient bone mineralization can result in rickets and/or osteoma-
lacia. Rickets occurs before the growth plates are closed and can 
present with delayed closure of fontanelles, bone deformities and 
short stature. Radiographic signs include widening of the epiphy-
seal plate, long bone deformities, pathological fractures, and pseu-
do-fractures.

Although vitamin D treatment has reduced the incidence of rick-
ets, familial cases remain. Our patient is known to have X-linked 
hypophosphatemic rickets since early childhood with short stat-
ure and long bone deformity. Laboratory findings were consistent 
with hypophosphatemic rickets: normal serum calcium, decreased 
serum phosphorus concentration, normal parathyroid hormone 
level, mild to moderately elevated alkaline phosphatase level, and 
normal vitamin D concentration. She had radiologic findings con-

sistent with hypophosphatemic rickets including accelerated and 
premature osteoarthritis of her bilateral hip joints, erosive changes 
at the sacroiliac joints, and mild widening of the sacroiliac joints 
with periarticular sclerosis.

According to our literature review, we found only five rickets cas-
es presenting with inflammatory spondylitis-like picture. Most 
patients were female, with a mean age of 22.5 years. These cas-
es presented with low back pain, normal inflammatory markers, 
and imaging findings including widening, narrowing, fusion of the 
sacroiliac joint, multiple erosions of the iliac crest, and sclerotic 
changes in the lumbar spine. The five cases were diagnosed as fol-
lows Two cases with hypophosphatemic rickets, one patient was 
diagnosed with a vitamin D deficiency and two cases were diag-
nosed as adult-onset vitamin D resistant rickets with associated 
benign mesenchymal tumors [5,6,7,8].
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Table 1: lists of ricket’s cases presenting with inflammatory spondylitis-like picture

case diagnosis Age 
years

sex presenta-
tion

imagning Inflammato-
ry markers

laboratory refrence

1 X-linked hypo-
phosphatemic 
rickets

31 F Low back 
pain

Widening of SIJ negative hypophosphatemia Our case

2 Hypophospha-
temic rickets

14 F Low back 
pain

SIJ involvement on 
X-ray

negative Low phosphate 
Normal vitamin D 
and calcium

[6]

3 Hypophospha-
temic rickets

35 F Low back 
pain

multiple erosions of the 
iliac crest, narrowing 
of the sacroiliac joints, 
sclerotic changes in the 
lumbar spine

negative Low phosphorus 
and vitamin D 
levels, normal Ca 
level

[7]

4 Vitamin D defi-
ciency Rickets

14 F Low back 
pain

MRI findings indicative 
of sacroiliitis

negative Low Ca, phospho-
rus, and vitamin 
D levels Elevated 
PTH

[8]

5 dult-onset Vita-
min D- resistant 
Rickets with as-
sociated benign 
mesenchymal 
tumors

adult - Low back 
pain

fused sacroiliac joints negative - (What does this 
mnean?)

[9]

6 Adult-onset Vita-
min D -resistant 
Rickets with as-
sociated benign 
mesenchymal 
tumors

adult - Low back 
pain

- negative - (What does this 
mean?)

[9]

Conclusion
Rickets is a metabolic bone disease that can present with a wide 
range of symptoms including bone and joint involvement. Axial 
involvement, especially sacroiliac joint involvement, can be mis-
diagnosed as an inflammatory rheumatic disease therefore it is im-
portant for clinicians to consider metabolic diseases in the differ-
ential diagnosis when evaluating such individuals.
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