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Introduction

Oncogenic osteomalacia (OOM), also known as 
tumour-induced osteomalacia, is a rare cause of 
osteomalacia. It is a paraneoplastic syndrome 
caused by a mesenchymal tumour that overexpresses 
the polypeptide fibroblast growth factor 23 (FGF23), 
which was only recently identified as a causative 
factor of OOM. FGF23 is a physiological regulator 
of phosphate balance that acts by decreasing the 
resorption of phosphates by the renal proximal 
tubules and inhibiting 1α hydroxylase enzyme, 
which results in reduced serologic levels of 
1,25-dihydroxy vitamin D.1-3 Thus, overexpression 
of FGF23 leads to increased loss of phosphate 
in  urine, mobilization of calcium and phosphates 
from bones, and reduced osteoblastic activity. This 
results in hypophosphatemia, which is a sine qua 
non condition for OOM.4 These features explain the 
muscular weakness, lethargy, and diffuse bone and 
muscle pain as well as the pathological fractures 
affecting patients (5). 

Since Prader et al.6 recognized the causal role 
of  the tumour in OOM, Chong et al.2 reported 
337 cases of OOM in the English literature. The 
authors also noted that over 200 of these cases 

were  reported after FGF23 was recognized as the 
phosphaturic agent about 10 years ago.

We report the case of a 42-year-old woman with 
OOM caused by a tumour localized in the left 
ethmoid sinus. 

Case Report

A 42-year-old female consulted the rheumatology 
department due to increasing pain in the limbs and 
ribs associated with proximal muscular weakness. 
Her symptoms had evolved over the past three 
years. No loss of weight or appetite was observed. 
Her past medical history included type 1 diabetes 
mellitus treated with insulin therapy. Height and 
weight were 176 cm and 71 kg, respectively (body 
mass index, 22.9 kg/m²). Physical examination 
revealed signs of proximal myopathy and diffuse 
skeletal tenderness. 

Blood tests showed hypophosphatemia 
(0.35 mmol/l, N: 0.77-1.42 mmol/l), slightly in
creased alkaline phosphatase (APL) serum level 
(372 UI/L, N: 20-240 UI/L), and normal para
thyroid hormone (PTH) (84 ng/l, N: 1-93 ng/l) and 
25-hydroxyvitamin D serum levels (55.66 nmol/l, 
N: 29.95-74.88 nmol/l). 
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Tc-99m hydroxy methylene diphosphonate 
(HDP) tomoscintigraphy showed high tracer uptake 
in the left ethmoid. There was also a lower uptake 
in multiple ribs, the sternum area, both sacroiliac 
articulations, and the distal extremity of the left leg 
and the right foot. Diffuse hyperactivity was also 
observed in the spine (Figure 1).

FGF-23 and 1,25-dihydroxyvitamin D serum 
levels were measured and were 75 RU/mL (N: 25-
55 RU/mL) and 31.2 pmol/l (N: 52-156 pmol/l), 
respectively.

The patient was referred to the ENT department 
in order to further evaluate the ethmoidal lesion. 
Computed tomography (CT) of the head revealed 
the existence of a mass centered on the left superior 
turbinate and extending to the ethmoid (Figure 2). 
An opacity could also be observed in the left 
sphenoid sinus that was later revealed to be a lesion 
of chronic sinusitis. MRI studies showed a round, 
polypoid mass of 10 × 15 × 10 mm in the left 
ethmoid (Figure 3). No bone or brain extensions 
were seen. 

The lesion was completely removed by endo
scopic surgery, 5 years after the first symptoms 
appeared (Figure 4). Biological parameters nor
malized 3 days after surgery: phosphatemia was 
0.87 mmol/l, 1,25-dihydroxyvitamin D was 275.6 
pmol/l, and FGF23 was 40 RU/ml.

The condition of the patient rapidly improved 
and all the symptoms vanished. Three years after 
total resection, she remains asymptomatic and has 
experienced a full recovery.

X-rays of the upper and lower extremities and 
chest were performed, but did not show any skeletal 
abnormalities. The rheumatologist evaluated the 
examination as normal, reassured the patient, and 
sent her to a kinesitherapist. 

Her condition worsened, with increasing pain, 
important decreases in mobility and an inability to 
walk without assistance. Other blood tests were 
completed and showed the same biochemical 
profile: hypophosphatemia, slightly elevated APL, 
and normal 25-hydroxyvitamin D and PTH serum 
levels. The osteodensitometry performed using 
dual-energy x-ray absorptiometry revealed normal 
scores (lumbar spine: Z-Score = −0.4 and T- score 
= −0.6; right hips: Z-score and T-score = 0.8). 

The patient was conservatively treated with 
sodium phosphate supplements and 1,25-dihydroxy
vitamin D. A diagnosis of OOM was suggested for 
the first time. 

Figure 1
Bone tomoscintigraphy showing 99m-technetium diphos
phonate accumulation in the nasal cavity area. Tracer uptake 
can also be observed in multiples ribs, the sternum area, both 
sacro-iliac articulations, the distal extremity of the left leg and 
the right foot, and diffusely in the spine.

Figure 2
Axial CT-scanning image showing a mass centered on the left 
middle turbinate and the left ethmoid sinus.
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significance of a low serum phosphate level, and 
the small size of the causative tumour making its 
localization difficult.7 It is interesting to note that in 
most cases reported in the literature, none of the 
patients experienced sino-nasal symptoms, just like 
our patient, making the localization more difficult.

Clinicians should remember the clinical and 
biological features of OOM. Besides the typical 
phosphaturic hypophosphatemia, blood tests show 
increased serum alkaline phosphatase activity. The 
serum calcium level is usually normal, but mild 
hypocalcemia has been described. Serum levels 
of  PTH have been variably reported as both low 
and elevated, but are frequently normal. Low 
or  inappropriately normal circulating levels of 
1,25-dihydroxy vitamin D are observed despite 
ambient hypophosphatemia, which is a major 
physiological stimulus for 1,25-dihydroxy vitamin 
D production.5

In the past decade, measuring serum FGF-23 
levels has been recognized as being helpful in 
diagnosing OOM. FGF23 inactivates the sodium-
phosphate pump in the proximal tubules of the 
kidneys, preventing reabsorption of phosphate.1

Imaging is also a powerful tool for localizing 
tumours. Various techniques are used; CT scans, 
magnetic resonance imaging (MRI), octreotide 
scintigraphy, or 18F-fluorodeoxyglucose positron 
emission tomography. Fukumoto et al.9 proposed 
total body MRI scans as the best technique to 
investigate such tumours, whereas others10-11 have 
used octreotide scintigraphy. The latter technique 
uses a radiotracer, Indium-111 pentetreotide, which 
binds to somatostatin receptors present in many 
tumours causing osteomalacia.12 In our case, bone 
tomoscintigraphy localized the tumour. 

Histological analyses of the specimen indicated 
hemangiopericytoma. Unfortunately, no postopera
tive CT was performed at our hospital. 

Discussion

Diagnosing tumours causing OOM remains a great 
challenge for clinicians. This is emphasized by the 
prolonged length of time from symptom onset to 
recognition of the disease and localization of the 
tumour. The average time to diagnosis is 2.5 years.5 
Kenealy et al.7 found a median time to diagnosis of 
6.3 years, and Folpe et al.8 even reported a case in 
their series in which the diagnosis was made 
20 years after the first symptoms appeared. Some 
possible explanations of this long duration include 
the rarity of the disease, non-specific presentation 
of OOM, absence of serum phosphate measurements 
in the initial investigations, failure to recognize the 

Figure 3
MRI study with use of Gadolinium showing tumour enhance
ment.

Figure 4
Per-operative view of the lesion before resection
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origins were described (Table 1). Eleven (39%) 
were male, and the mean age was 45 ± 15 years. 
Twenty tumours involved the ethmoid sinuses in 
total or in part. These numbers are comparable with 
those reported in the largest published case series of 
OOM in which tumours in the sinuses accounted 
for 5-10% of cases.8 Another recent case series 
from China reported 4 cases with sinonasal origin 
out of 39 cases reviewed.11 Data on those cases 
were not available and therefore were not included 
in our review.

The techniques used for imaging evaluations 
were reported in 19 of the 28 cases (68%). In six 
cases (21%), MRI was the imaging modality that 
identified the location of the causative tumour. In 
12 cases (43%), CT scans located the tumour, and 
X-rays in one other case (4%). 

Treatment by surgical resection with wide 
margins is the gold standard. If successful, it results 
in normalization of the typical biochemical abnor
malities within a few days or weeks,5 and full 
recovery from osteomalacia. Complete resection of 
the lesion is important and is emphasized by the 
need for a second surgery when the margins are not 
wide enough. Secondary surgery is rarely needed as 
shown in Table 1. Only 4 authors reported a second 
surgical excision (14% of the cases) while 4 others 
used adjuvant radiotherapy after surgical excision 
(14%). Thus, in most cases reported in Table 1 
(68%) and as in our case, a single surgical procedure 
achieved complete excision of the tumour. Only 
one death (4%) and two recurrences (7%) have 
been reported. One case involved a patient with 
multiple lesions inducing OOM. After removal of 
the maxillary lesion, the OOM subsisted but there 
was no evidence of recurrence in the sinus area. In 
the second case, the patient relapsed 4 years after 
surgical resection of the tumour. CT scans did not 
show any apparent tumour. 

Conclusion

OOM is a relatively important diagnosis because 
resection of the causative tumour results in complete 
remission of the disease. Phosphate and FGF-23 
serum levels should always be obtained for the 
diagnosis and follow-up.

In the context of osteomalacia of unknown 
origin, and when scintigraphy fails to localize any 
origins, further imaging evaluation should include 
the head and neck regions and if any concerning 

Causative tumours are benign, occur in bones 
and soft tissues, and are of mesenchymal origin. 
Weidner and Santa Cruz13 reviewed 17 cases of 
documented osteomalacia-inducing tumours and 
gathered them under the term “Phosphaturic 
Mesenchymal Tumour” (PMT). They distinguished 
four histological categories of PMTs: the “mixed 
connective tissue variant” (PMTMCT), which is by 
far the most common type; the ossifying fibroma-
like variant; the non-ossifying fibroma-like variant; 
and the osteoblastoma-like variant.13,14 Because the 
last three categories are very rare, PMT are 
commonly divided into two categories; PMTMCT 
or PMT-other.15 The first category usually occurs in 
soft tissue, whereas the second tends to occur in 
bone. Such tumours are uncommon and, because of 
their pathologic similarity to other types of tumours, 
they are often misdiagnosed.14 Common initial 
diagnoses include hemangiopericytoma, osteo
sarcoma, osteoblastoma, and giant-cell tumours.2,14 
Sometimes the histopathological diagnosis is purely 
descriptive, but is later classified as PMTMCT 
when specimens are reviewed by trained 
pathologists.8 

By definition, hemangiopericytoma-like tumours 
associated with OOM and containing intratumoral 
woven bone, osteoblasts, and grungry calcifications 
are best classified as PMTMCT.8,14 It is interesting 
to note that many clinicians and pathologists do 
not  consider these tumours as a distinct entity 
and  are unaware of this classification, like in our 
hospital where the tumour was diagnosed as 
hemangiopericytoma, a rare soft tissue sarcoma of 
unknown etiology that arises from the pericytes of 
Zimmerman.16

Over 300 cases of OOM have been described in 
the English literature.2 We conducted a PubMed-
based research in order to identify all cases reported 
involving the sinonasal area. We used the following 
keywords: oncogenic osteomalacia, tumour-induced 
osteomalacia, or phosphaturic mesenchymal tu
mour in combination with paranasal sinuses or 
ethmoid sinus. Case reports were eligible for 
inclusion if they were written in French or in 
English, and if information about the location and 
histological type of the tumours and their treatment 
was available. We also identified additional 
publications from the lists of references in selected 
articles. The last literature search was done in 
December 2013. Twenty-six articles were finally 
selected in which 28 cases of OOM from nasosinusal 
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Table 1
Cases of OOM involving the sinus area and reported in the English and French literature

Author Sex Age Tumour Site Histological diagnosis Treatment Outcome Follow-
up

Imaging

Battoo et al.a F 34 Left maxillary sinus and 
nasal cavity and ethmoid 
sinuses

Giant cell tumour Surgical excision and 
adjuvant radiotherapy

Cured 36 mo. MRI

Beech et al.b M 42 Right ethmoid sinus Hemangiopericytoma Surgical excision Cured 1 mo. MRI

Brandwein-
Gensler et 
al.15

F 66 Right maxillary sinus, 
ethmoids, nasal cavity 
with extension to 
cribiform plate

Glomangiopericytoma d Surgical excision Cured 25 mo. CT Scan

Clunie et al.b F 60 Ethmoid sinus Hemangiopericytoma Surgical excision Recurrence 48 mo. CT scan

Folpe et al.8 M 46 Ethmoid sinus Probable variant 
of sinonasal 
hemangiopericytoma-like 
tumour

Surgical excision 
followed by resurgery

Cured 12 y. Not 
stated

Folpe et al.8 M 21 Ethmoid / sphenoid sinus Variant of sinonasal 
hemangiopericytoma-like 
tumour

Surgical excision Cured 24 mo. Not 
stated

Fuentealba 
et al.a

M 50 Ethmoid Hemangiopericytoma Surgical excision, 
embolization of the 
tumour, and adjuvant 
radiotherapy

Cured Not 
stated

Not 
stated

Gonzalez-
Compta et 
al.a

F 69 Right maxillary, ethmoid 
and frontal sinus with 
intracranial invasion

PMT-MCT Died prior to treatment Died of 
tumour-
related 
causes

None CT Scan

Guglielmi et 
al.17

M 22 Rhinopharynx, left 
ethmoid, and sphenoid 
sinuses

Variant of sinonasal 
hemangiopericytoma-like 
tumour

Surgical excision 
followed by resurgery

Cured Not 
stated

CT Scan

Inokuchi et 
al.a

F 24 Right nasal cavity, 
maxillary sinus, anterior 
ethmoid sinus and 
frontal sinus

PMT-MCT Surgical excision g Cured 12 mo. CT Scan

Kawai et al.c F 53 Right ethmoid and nasal 
cavity

Hemangiopericytoma-like 
tumour

Surgical excision Cured Not 
stated

Not 
stated

Kenealy et 
al.7

F 79 Left ethmoid sinus PMT Surgical excision Cured Not 
stated

MRI

Kenealy et 
al.7

F 40 Left ethmoid sinus Hemangiopericytoma Surgical excision Cured Not 
stated

CT Scan

Kominek et 
al.a

M 53 Bilateral ethmoids, 
frontal sinus, and nasal 
cavity

PMT Surgical excision Cured 24 mo. CT Scan

Koriyama 
et al.a

F 41 Right maxillary sinus PMT-MCT Surgical excision Cured 1 mo. CT Scan

Kurien et al. a M 55 Ethmoid Sinonasal-type 
hemangiopericytoma

Surgical excision Cured 3 y. CT Scan

Linsey et al. c F 54 Nasopharynx Angiofibroma, revised as 
PMTMCT e

Surgical excision Cured Not 
stated

Not 
stated

Ohashi et al.a M 43 Left maxillary sinus Hemangiopericytoma-like 
tumour

Surgical excision Cured 1/2 mo. CT Scan

Papotti et al.c F 38 Left maxillary sinus, 
ethmoid, and nasal 
cavity with orbital floor 
invasion

Hemangiopericytoma-
like tumour, revised as 
PMTMCT e

Surgical excision and 
adjuvant radiotherapy

Cured 18 mo. Not 
stated

Parshwanath 
et al.a

F 42 Left nasal cavity and 
ethmoid sinus

PMT Surgical excision Cured 3 mo. CT Scan

Pedrazzoli 
et al.3

F 37 Right maxillary sinus PMT with 
hemangiopericytoma-like 
vascular pattern

Surgical excision Cured 84 mo. MRI
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results are obtained, patients should be referred to 
the otorhinolaryngology department for extensive 
examination. 
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e: Revised by Folpe et al.8
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g: After embolization of the maxillary artery peripherals.
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