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Abstract

Background: Phosphaturic Mesenchymal Tumor (PMT) is a rare type of mesenchymal neoplasm that is associated with oncogenic osteomalacia, resulting in serious
musculoskeletal problems. Since it exhibits rare occurrence and random possible siting, diagnosis is often delayed for years.

Methods: We report a case of a patient diagnosed with a small PMT in the oral cavity, who remained undiagnosed for months. The combination of PET/CT scan
and systemic venous sampling of fibroblast growth factor 23, that is secreted from the tumor, confirmed the diagnosis.

Results: Total resection of the tumor was uncomplicated and totally curative.

Conclusions: Hence, physicians should stay vigilant and have in mind the characteristics of PMTs, in order to include them in the differential diagnosis of

osteomalacia.

Introduction

Phosphaturic mesenchymal tumors (PMTs) are very rare neoplasms,
which are usually associated with Tumor Induced Osteomalacia (TIO).
TIO is a paraneoplastic syndrome related to renal phosphate wasting.
The tumor cells produce a peptide hormone-like substance known as
fibroblast growth factor 23 (FGF23), which regulates phosphate levels.
Specifically, FGF23 prevents reabsorption and increases the excretion
of phosphate in the renal proximal tubules. In addition, FGF23 inhibits
1-a-hydroxylase, that reduces levels of 1, 25-dihydroxy vitamin
D3. Thus, overexpression of FGF23 by the tumor leads to increased
clearance of phosphate in the urine, mobilization of phosphate and
calcium from the bones, and reduction of osteoblastic activity, resulting
in impaired bone mineralization and progressive bony tissue loss [1].
Since first being described, only a few case series of PMTs and less than
500 single cases reports have been published in the literature.

Phosphaturic mesenchymal tumors can arise either from bone or
soft tissue [2]. They are characterized by unpredictable localization. The
most common location of the tumors involves the extremities (95%),
following by head and neck area (5%). Most of the PMTs in the head
and neck sites are located in the sinonasal cavity, whilst the intraoral
location is the second most common [3-5].

PMTs affects both genders almost equally. They are more often
diagnosed in middle-aged adults, although the age of the patients can
range from 3 to 73 years [5-7]. Nevertheless, PMTs among elderly
patients are relatively rare [8].

Clinical manifestations of PMTs include bone and joint pain,
multiple pathological bone fractures, osteopenia, gradual muscular
weakness, and atrophy, resulting in mobility impairment. These
symptoms are nonspecific, and many patients remain asymptomatic for
years, leading to a challenging and difficult diagnostic process. The final
diagnosis is commonly delayed for years due to the rare occurrence of
the tumors, their relatively slow growth and lack of clinical suspicion.
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According to literature, there is an estimated delay to the detection of
the primary tumor of over 5 years on average [9,10]. Typical laboratory
findings include hypophosphatemia, normocalcemia, normal or low
levels of 1, 25-dihydroxy vitamin D3 and elevated levels of FGF23.
These findings should arise significant suspicions of PMTs.

The majority of these tumors are benign and histological evidence
of malignancy is rare [5]. Nevertheless, in malignant ceses, it has been
reported that there is metastatic potential [10].

The majority of the tumors are usually misdiagnosed, because of
their small size and their unpredictable location. However, it is crucial,
yet challenging, to localize the tumors associated with oncogenic
osteomalacia. Surgical resection of the tumor is the gold standard
treatment, since complete resection with negative margins is curative.

In this article we present an intraoral case of PMT with the typical
characteristics of tumor induced osteomalacia.

Case report

A 48-year-old woman was referred to the rheumatologists with
a 2-year-old history of progressive weakness of lower limbs, multiple
atraumatic fractures of the pelvic bones bilaterally and the right
humerus bone, resulting in total hip replacement. She had significant
mobility problems and ended up using a walker. She was experiencing
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severe bone pain not responding well to NSAIDs and simple analgesics.
Her medical and family history was unremarkable for hereditary bone
diseases and other conditions, as well as, negative for tobacco and
alcohol use. Laboratory results revealed severe hypophosphatemia,
hyperphosphaturia with normal renal function, normal calcium and
parathyroid hormone levels, and low levels of 1, 25-dihydroxy vitamin
D3. Multiple myeloma work up was also negative, as well as for any
autosomal diseases. After several months of diagnostic turmoil, these
findings raised the suspicion of oncogenic osteomalacia. Testing for
FGF23, which performed in a specialized medical center in USA,
showed an increased serum level (838 RU/ml) of the phosphatonin and
confirmed the diagnosis of tumor-induced osteomalacia. The patient
was treated with NSAIDs, high doses of phosphate and vitamin-D
supplements and underwent multiple physiotherapy sessions with
poor response. Given the high clinical suspicion of PMT, a whole-body
PET-CT scan was performed which showed homogenous radiotracer
uptake by an intraoral lesion in the right mandible (Figure 1). There
was no observable pattern of other lesions. A complete head and neck
and intraoral examination was conducted revealing a red fixed and firm
mass in the right mandible with no associated neck lymphadenopathy
(Figure 2).

Figure 2. Phosphaturic mesenchymal tumor in the oral cavity
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Figure 3. Tumor resection was performed intraorally

Figure 4. Tumor after complete resection

Subsequent MRI and CT scan confirmed a 41X34X17 mm mass
located in the floor of the oral cavity in contact with the right mandible.
After detailed discussion and appropriate consent, it was determined
that the best plan of action would be to proceed with surgery. Complete
surgical resection of the tumor was performed intraorally under general
anesthesia and resected completely (Figures 3 and 4). Histopathological
analysis confirmed the diagnosis of a phosphaturic mesenchymal
tumor mixed connective tissue type.

Postoperatively, the patient's blood phosphorus levels gradually
returned to normal within a few days and the patient’s symptoms
decreased dramatically, resulting in resolution of osteomalacia.
Additionally, the lady reported a significant improvement in pain and
range of movement and an annual postoperative follow up MRI scan
was clear

Discussion'

PMTs are a rare entity of soft tissue tumors that are characterized
by excessive release of phosphatonins, especially FGF23. This
overproduction of FGF23 increases renal excretion of phosphate,
decreases reabsorption of phosphate and calcium and, also, interferes
in the metabolic process of 1,25-dihydroxycholecalciferol vitamin D3.
These pathological mechanisms lead to tumor-induced osteomalacia,
with the characteristic presenting symptoms of bone pain, muscular
weakness, multiple bone fractures, myopathies etc. [7,11,12].

The first clinical presentation of PMTs was described in 1947
by McCance, while in 1959 was the first association of tumors and
osteomalacia by Prader [5]. The term PMT was introduced by Weidner
and Cruz in 1987, when they suggested dividing the tumors in four
histological subtypes: phosphaturic mesenchymal tumor mixed
connective tissue type which occurs in soft tissue, osteoblastoma like,
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ossifying fibroma type and non-ossifying fibroma type, which occurs
in bone [13]. Meanwhile, over 90% of mesenchymal tumor-induced
osteomalacia cases are attributed to PMT/ MCTs (Mixed Connective
Tissue type) [14].

Even though a few cases of PMTs have been reported in literature,
it is paramount to consider this diagnosis in all patients with
hypophosphatemic osteomalacia. The main biochemical findings of this
disorder, that should arise suspicion of the diagnosis of PMT, include,
besides hypophosphatemia, low serum calcitriol concentrations, high
serum alkaline phosphatase and high serum FGF23 concentrations
[15]. FGF23 has been described as a useful common diagnostic factor
for tumor induced osteomalacia [16,17]. Due to its rarity, the purpose
of this paper is to report a new case of PMT located intraorally, and
the clinical, laboratory, pathological characteristics where typical, as
reported in such cases in literature worldwide.

The localization of PMTs in the head and neck area is quite rare
(5%) [3,4]. Moreover, it is estimated that there has been an underreport
of PMT cases, especially in the head and neck area. So far, it takes 2,5
years to recognize oncogenic osteomalacia after the onset of clinical
symptoms [17] and on average 5 years to locate the responsible
neoplasm [9,10]. The main problem with PMTs are their nonspecific
musculoskeletal symptoms, their commonly small size and that they can
be located in any part of the human body, making their identification
a challenging process [18]. Consequently, a stepwise approach starting
with a thorough medical history and physical examination of the
patient, as well as, selective venous sampling, followed by functional
imaging, and eventually anatomical imaging, is crucial.

Complete and definitive surgical excision with wide margins is the
first-choice treatment. As shown in our case, complete resection of the
tumor is possible and therapeutic, resulting in absolute reversal of the
symptoms and biochemical abnormalities. Prognosis of most PMT
cases is exceptional, reflecting the commonly benign behavior of the
tumors. However, clinical behavior of PMTs cannot always be predicted
based on histological, clinical, and radiological features, therefore,
long-term follow-up of the cases is essential. Moreover, it must be
underlined that further research in the genetic and diagnostic approach
of this disorder is essential and is expected to shed some light on this
“atypically” presenting tumor. crucial to be done [19-24].

Conclusion

Phosphaturic mesenchymal tumors leading to tumor induced
osteomalacia should be included in the differential diagnosis of
patients with nonspecific predominant musculoskeletal problems.
Early identification and localization of the causative neoplasm is of
great importance since it could cure the problem and improve quality
of life by limiting years of pain, discomfort, and possible disabilities of
the patient.
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