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Abstract

8Ga-DOTATATE uptake in mesenchymal tumors causing hypophosphatemic osteomalacia has been recently described. Herein,
we present a case of ®*Ga-DOTATATE uptake in an intramastoid phosphaturic mesenchymal tumor that had not been depicted in
previous **™Tc-Sestamibi and '*F-FDG scans. The lesion was surgically removed and the phosphorus level increased to the
normal range.
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Fig. 1 A 44-year-old female with a few years of history of
hypophosphatemic osteomalacia (HO) suspected to be caused by an un-
known primary tumor—tumor-induced osteomalacia (TIO)—that had
not been detected by other imaging studies was scanned with **Ga-
DOTATATE whole-body positron emission tomography/computed to-
mography (PET/CT) in an attempt to localize the lesion. The **Ga-
DOTATATE PET coronal maximum-intensity-projection (MIP) image

(a) demonstrated an intense focal uptake in the right temporal region
(arrow). The transversal (b) and coronal (¢) °®Ga-DOTATATE PET/CT
images localize the region of uptake inside the right mastoid. The trans-
versal (d) and coronal (e) images of a magnetic resonance study of the
mastoid performed a few days later confirmed a millimetric lesion inside
the right mastoid air cells (arrowhead)

@ Springer



438 Nucl Med Mol Imaging (2019) 53:436 441

Fig.2 The **™Tc-Sestamibi anterior (a) and posterior (b) whole-body images performed 2 days before the **Ga-DOTATATE PET/CT did not show any
abnormal uptake

@ Springer



Nucl Med Mol Imaging (2019) 53:436 441 439

Fig.3 The images of an '*F-FDG
PET/CT study performed previ-
ously also did not show any ab-
normal uptake as demonstrated on
MIP coronal images (a) and the
transversal (b), coronal (¢), and
sagittal (d) PET/CT images at the
right mastoid level
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Fig. 4 The microscopic image demonstrated features suggestive of
phosphaturic mesenchymal tumor with short strands of slightly atypical
fusiform cells with very low mitotic rate, focal stromal hyalinization, and
prominent vascularization. TIO is a rare paraneoplastic syndrome
characterized by severe hypophosphatemia and osteomalacia that may
be associated with benign mesenchymal tumors [1]. In as much as the
surgical excision of the tumor can be curative, the localization of the
lesion is an important task [2]. However, the tumor can be very small
and localized anywhere in the body [2]. After the discovery of
somatostatin receptors in mesenchymal tumors [3], the use of
radiolabeled somatostatin analogue to find the primary tumor in patients
with HO has been described. The '''In-octreotide was the first
somatostatin analogue to be used in the localization of the primary
lesion in patients with TIO [4, 5]. But, in the last years, the **Ga-
labeled somatostatin analogues have been used in places where PET/CT
is available with high accuracy [6]. Thus, nowadays, **Ga-labeled so-
matostatin analogues may be the best imaging method to be used in the
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detection of the culprit lesion in cases of TIO [7]. However, a direct
comparison of ®*Ga-labeled somatostatin analogue with other radiophar-
maceuticals has rarely been performed. In an analysis of 4 patients with
TIO, it was described that the **Ga-DOTATATE was capable to detect the
primary lesion in 3 and the "®F-FDG in 2 of them [8], and, in a recent
article, it was shown that ®*Ga-DOTATOC PET/CT was able to detect the
TIO in some of the patients with negative results on '''In-pentetreotide
SPECT/CT and on "*F-FDG PET/CT scans [9]. Therefore, the presented
case brings two interesting aspects: first, it shows the capability of the
8Ga-DOTATATE PET/CT to detect a phosphaturic mesenchymal tumor
in an unusual site and, second, it shows that this radiopharmaceutical is
superior to the ™ Tc-Sestamibi and '®F-FDG scans in this detection. This
superiority could be explained by the diffuse strong expression of somato-
statin receptors in the phosphaturic mesenchymal tumors [10] by the fact
that most of them are benign and present low cellularity and low mitotic
activity [11], and by the variable number of mitochondria in the tumor
cells with few organelles in some cases [12]
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