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ABSTRACT

We report a case of sinonasal phosphaturic mesenchymal tumor (PMT) and conduct a systematic review of the literature to
highlight a unique paraneoplastic syndrome associated with PMT. We used English language publications from Medline and
Cochrane databases (1970-2013) as data sources. A systematic review of the literature was conducted. All reported cases of
head and neck PMTs were included. The presence or absence of the associated paraneoplastic syndrome was noted. We found
33 cases of PMT in the head and neck reported in the literature, 17 of which occurred in the sinonasal area. Approximately 5%
of all PMTs are located in the head and neck. Just greater than half are concentrated in the sinonasal area, and the remaining
involve various bony and soft tissue structures of the head and neck. PMT is sometimes associated with a paraneoplastic
syndrome of tumor-induced (oncogenic) osteomalacia (TIO) causing bone pain, muscle weakness, and pathologic fractures. We
present the 18th reported case of sinonasal PMT. A smooth mucosa-covered midline intraseptal mass filling the posterior nasal
cavity with destruction and erosion of the skull base was found in an adult male. The patient underwent successful endoscopic
resection with wide negative margins and is without recurrence at 24-month follow-up. PMT is a benign, locally aggressive
tumor with rare malignant transformation. Knowledge of the bony invasion and destruction caused by this tumor is essential
in planning surgical resection with wide negative margins. Familiarity with the associated TIO is essential to investigate for

and manage any associated bony morbidity.

(Allergy Rhinol 5:e162-e167, 2014; doi: 10.2500/ar.2014.5.0100)

hosphaturic mesenchymal tumor (PMT) is a benign
neoplasm found very rarely in the head and neck,
with the nose and paranasal sinuses preferentially af-
fected. Named for its polymorphous histology, Weidner
and Santa Cruz coined the term PMT in 1987." Approx-
imately 95% of PMTs involve the extremities and ap-
pendicular skeleton, with only 5% occurring in the
head and neck region.” A unique feature of some PMT
is tumor-induced (oncogenic) osteomalacia (TIO). The
resulting osteomalacia can lead to profound morbidity
due to bone pain, muscle weakness, and pathologic
fractures.?

Although PMT is rare, awareness of the unique bio-
logic behavior of this entity is essential for manage-
ment. Surgical resection with wide negative margins
should be planned, because the tumor tends to be
locally aggressive and invasive. Early curative resec-
tion limits destruction of adjacent structures, such as
the skull base, orbit and palate. Early evaluation for the
associated tumor-induced paraneoplastic syndrome
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can help identify and limit osteomalacia and its se-
quelae. The vast majority of reported PMTs are benign,
although malignant transformation with distant metas-
tasis has been reported.” The sinonasal area is afflicted
with a broad range of disparate pathology, and knowl-
edge of the biologic behavior of each rare tumor is
essential to the otolaryngologist. We therefore present
a brief and pertinent review of PMT.

MATERIALS AND METHODS

A comprehensive review of the English language
literature from 1970 to 2013 was conducted using
Medline and Cochrane databases. The following key-
words were used: PMT, phosphaturia, head and
neck neoplasms, sinonasal, nasopharyngeal neo-
plasms, nose neoplasms, paranasal sinus neoplasms,
oncogenic osteomalacia, TIO, and paraneoplastic syn-
drome. Bibliographies of obtained reports were also
scanned for additional studies. Inclusion criteria in-
cluded PMTs located in the head and neck, with or
without evidence of TIO. Studies that involved PMTs
outside the head and neck (e.g., appendicular skeleton
and intracranial) were excluded. Head and neck PMTs
were then stratified by location as sinonasal versus
nonsinonasal.

RESULTS

The comprehensive literature review yielded a total
of 404 articles containing PMT cases published be-
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Table 1. Case reports of PMT in the head and neck

Author (year) Age/Sex Location Presence of TIO?
Sinonasal PMTs
Linsey et al. (1983)° 54F Nasopharynx Yes
Weidner and Santa Cruz 35F Maxillary sinus Yes
(1987)!
Papotti et al. (1988)° 38F Nasal cavity, maxillary sinus, ethmoids Yes
Gonzalez-Compta et al. (1998)'°  69F Ethmoids, maxillary and frontal sinus Yes
Kawai et al. (2001)" 53F Right nasal cavity, ethmoids Yes
Ungari et al. (2004)* 24M Ethmoid sinus Yes
Inokuchi et al. (2006)*? 24F Nasal cavity, maxillary, anterior ethmoid, Yes
and frontal sinus

Koriyama et al. (2006)"* 41F Maxillary sinus Yes
Winters et al. (2008)'* 55F Preauricular area No
Pedrazzoli et al. (2010)' 37F Maxillary sinus, right Yes
Shelekhova et al. (2010)' 70F Sinonasal cavity Yes

53M Frontal sinus Yes
Peterson et al. (2010)"7 33F Maxillary sinus Yes
Parshwanath et al. (2010)'® 42F Nasal cavity, ethmoid sinus Yes
Kominek et al. (2011)* 53M Frontal sinus, ethmoids, nasal cavity No
Guglielmi ef al. (2011)° 22M Nasopharynx, ethmoids, sphenoid sinus Yes
Battoo et al. (2012)*! 34F Nasal cavity, ethmoids, maxillary sinus Yes
Deep (2014), present case 41M Nasopharynx No

Nonsinonasal head and neck PMTs
Olefsky et al. (1972)* 40M Pharynx Yes
Shenker and Grekin (1984)% 55M Neck Yes
Weidner and Santa Cruz 27M Mandible Yes
(1987)!

Harvey et al. (1992)** 32F Thyroid Yes
Yang et al. (1997)% 31F Perimandibular soft tissue Yes
Reyes-Mgica et al. (2000)* 9F Perimandibular soft tissue Yes
Dupond et al. (2005)* 71IM Mandibular gingiva Yes
Woo et al. (2009)” 42F Mandible Yes
Kaylie et al. (2006)® 46F Temporal bone Yes
Uramoto et al. (2009)* 48M Tongue Yes
Yun et al. (2009)* 71F Floor of mouth Yes
Savage and Zimmer (2009)*' 73F Pterygopalatine fossa Yes
Mori et al. (2010) 42M Maxilla Yes
Sidell et al. (2011)% 24F Larynx No
Syed et al. (2012)** Not reported Temporal bone No
Luo ef al. (2013)% Not reported Mandible Yes

F = female; M = male; PMT = phosphaturic mesenchymal tumor; TIO = tumor-induced (oncogenic) osteomalacia.

tween 1970 and 2013, of which 33 were individual case
reports of head and neck PMT. Of these, 17 were
located in sinonasal area and 16 were in other areas of
the head and neck, including mandible, floor of mouth,
pharynx, larynx, thyroid, and temporal bone (Table 1).

CASE REPORT

A 41-year-old man was referred for management of a
nasal mass found during evaluation of progressive
nasal obstruction, discolored rhinorrhea, anosmia, dys-
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geusia, and facial pressure. Nasal endoscopy revealed
a large, smooth, mucosa-covered mass splaying the
nasal septum posteriorly and filling the nasopharynx
(Fig. 1A). A computed tomography (CT) and magnetic
resonance imaging (MRI) were obtained and are de-
picted in Figs. 2 and 3 showing this expansile extracra-
nial mass. Pathological analysis of biopsy tissue
showed a sheet-like distribution of monotonous, bland
tumor cells in a background of vascular myxoid
stroma, consistent with PMT (Fig. 4). Based on this
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Figure 1. (A) Rigid 0° endoscopy of left nasal cavity shows a smooth, mucosa-covered mass splaying the posterior septum and filling the
entire nasopharynx. (B) Endoscopic 30° view 24 months status after endoscopic resection shows a common nasal cavity after the tumor

resection and septectomy, which is well mucosalized and without evidence of recurrence. Solid white arrow shows the base of the drilled-out
basi-sphenoid in the midline. Broken white arrow shows the midline ethmoid skull base at attachment of nasal septum, and black arrows depict

the most superior vertical attachments of the middle turbinate.

histologic diagnosis, workup for the metabolic de-
rangements of TIO was performed preoperatively. The
patient’s serum calcium, 1,25-dihydroxyvitamin D, al-
kaline phosphatase, parathyroid hormone (PTH), and
urine phosphate all were normal, suggesting minimal
to no tumor secretory function. The patient subse-
quently underwent successful transnasal endoscopic
resection using computerized image guidance. The tu-
mor occupied the nasal septum and was attached
broadly to the basisphenoid. It also extended to the
ethmoid roof. After tumor resection, the skull base was
drilled at the sites of attachment along the planum
sphenoidale and ethmoid roof to the posterior frontal
table (Fig. 2). No dural penetration or cerebrospinal
fluid leak was noted. Final histopathologic diagnosis
confirmed negative margins and reconfirmed the diag-
nosis of PMT (Fig. 4). After 24 months of follow-up, the
patient has done well, without evidence of recurrence
or development of bony pathology (Fig. 1B).

DISCUSSION

PMTs of the head and neck are extremely rare. The
diagnosis is commonly delayed until late in the course
of disease, once signs of osteomalacia are present or
local invasion of the tumor has caused symptoms.’
Patients with the paraneoplastic syndrome of TIO can
present with nonspecific, progressive bone pain, loss of
height, muscle weakness, and /or fractures.” The tumor
affects patients within a wide age range of 3 to 73
years, and there appears to be no gender predilection.”

Ninety-five percent of PMTs are found in the extrem-
ities or appendicular skeleton, whereas only 5% origi-
nate in the craniofacial region.>*° Historically, it has
been reported that, of the PMTs located in the cranio-
facial region, the vast majority (more than 80%) are
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found in the nose and paranasal sinuses.?” However,
this literature review reports all the cases to date of
head and neck PMTs, and we report that just greater
than half are sinonasal in location, with the remaining
located in other bony and soft tissue sites within the
head and neck, including the mandible, floor of mouth,
pharynx, larynx, thyroid, and temporal bone. There are
17 cases of sinonasal PMT reported in the literature,
and these are summarized in Table 1.7~ Histo-
pathologically, PMTs are composed of spindle-shaped
or stellate cells with low nuclear grade embedded in a
mesenchymal myxoid or myxochondroid matrix with
“grungy” or flocculent calcification.” A notable feature
of PMT is the rich intrinsic microvascular supply,
which mimics hemangiopericytoma. The osteocytes in
PMTs are responsible for causing osteomalacia by pro-
ducing fibroblast growth factor 23 (FGF23), which acts
to inhibit sodium-phosphate cotransport in the proxi-
mal tubular cells of the kidney leading to phosphaturia
and eventual bone demineralization.>*~*° Interestingly,
autosomal dominant hypophosphatemic rickets, which
is caused by an activating mutation in the FGF23 gene,
is clinically indistinguishable from TIO.*!

PMT should be suspected whenever nonfamilial hy-
pophosphatemic osteomalacia is diagnosed. Workup
should include a thorough history and physical, fol-
lowed by radiologic search for tumor in the extremities
and head.'® For the otolaryngologist, patients present-
ing with a nasal mass and biopsy consistent with a
PMT should be evaluated for osteomalacia. Preopera-
tive laboratory values, including serum calcium, 1,25-
dihydroxyvitamin D, alkaline phosphatase, PTH, and
urine phosphate, should be obtained. If TIO is present,
one would expect serum calcium and serum PTH to be
normal but 1,25-dihydroxyvitamin D and serum alka-
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Straight Suction
Patient Tracker 2

Figure 2. Intraoperative view using the computerized navigation system showing triplanar CT images correlating with tip of suction
instrument in intraoperative endoscopic view. The triplanar CT images illustrate the extent of tumor on preoperative imaging, whereas
endoscopic image in bottom right shows the sinonasal cavity in real-time with complete tumor resection. Note the splaying of the nasal septum
and basi-sphenoid area with tumor abutting ethmoid skull base and extending across the sphenoid rostrum to the clivus on CT images.

line phosphatase to be diminished. Bone scans and/or
FGF23 gene amplification may also be considered in
determining secretory status of the tumor. Treatment is
surgical excision with wide margins. Tumor resection
results in a dramatic reversal of the hypophosphatemia
and hyperphosphaturia seen in TIO, with often strik-
ing improvement in skeletal mineralization.” Persistent
metabolic derangements can predict incomplete exci-
sion or lesion recurrence." The primary treatment of
rare malignant variants is also surgical resection, be-
cause a successful chemoradiotherapy program has not
been established.®

The majority of reported PMTs are associated with
TIO. However, not all PMTs cause this paraneoplastic
syndrome (Table 1).>'#1933344243 Iny 3 Jarge review of
109 mesenchymal tumors by Folpe et al., only three
PMTs did not demonstrate TIO.” Given the sparse case
reports of PMTs without TIO in the literature, it is
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plausible that these cases are underreported. As a re-
sult, the precise percentage of PMTs with TIO versus
without TIO remains unknown. Current theories sug-
gest that there is a spectrum of FGF23 expression that
dictates whether or not the tumor remains clinically
silent. Another theory proposes that some patients are
able to compensate for the increased production of
FGF23 better than others. Alternatively, perhaps the
secretory function of the tumor evolves with time and
can be prevented by early resection. Further research
may help clarify this.

CONCLUSIONS

PMTs of the head and neck are usually benign and
can be associated with the paraneoplastic syndrome
TIO. Approximately half of head and neck PMTs are
located in the sinonasal area. Knowledge of this rare
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Figure 3. Tumor as visualized on MRI. (A) Axial fat-suppressed T2-weighted image demonstrates a heterogeneous mass expanding the
posterior right nasal cavity and eroding into the sphenoid sinuses. The mass is predominantly isointense to cerebral gray matter with central
areas of T2 hyperintensity (asterisk). (B) Axial fat-suppressed T1-weighted postcontrast image is likewise heterogeneous with central areas
of nonenhancement (asterisk). The postcontrast MRI more clearly defines the posterior margins of the tumor (arrows) relative to trapped

secretions in the sphenoid sinuses. No cavernous sinus invasion is present.

Figure 4. (A) Low power view of sino-
nasal PMT showing variable cellularity
and vascularity. (B) High-power view
shows small, stellate cells in a myx-
oid matrix with a prominent vascular
stroma and areas of hyalinization.

entity is important to proactively identify and treat any
associated bony morbidities in affected patients. Sur-
gical excision is curative and may prevent or reverse
the progression to osteomalacia. A complete resection
with wide negative margins is required to limit local
destruction, prevent recurrence, and obliterate the
source of protein secretion implicated in TIO.
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