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Abstract

The somatostatin (SS) receptor scintigraphy (SRS), using octreotide radiolabelled with "'In (Ocreoscan®©, OCT), is a consolidated
diagnostic procedure in patients with neuroendocrine tumors (NET) because of an increased expression of somatostatin
receptors (SS-R) on neoplastic cells. Uptake of SS analogues (SSA) can also be due to SS-R expression on nonmalignant cells
when activated as lymphocytes, macrophages, fibroblasts, vascular cells. Because of this uptake, clinical indications can be found
either in neoplasms not overexpressing SS-R, as nonsmall cell lung cancer, and in active benign diseases. Nevertheless, clinical
application of SRS has not found clinical relevance yet. In this paper, we discuss the nononcologic fields of clinical interest in which
SRS could play a clinical role such as diagnosis, prognosis, and therapy of benign and chronic diseases such as sarcoidosis,
histiocytosis, rheumatoid arthritis, idiopathic pulmonary fibrosis, and Graves’ ophthalmopathy.
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Introduction

Somatostatin (SS) is a proteic hormone of 14 amino
acids produced in various organs and tissues, mainly
in the central nervous system, with a particularly short
half-life (approximately 3 minutes), which practically
precludes its use as exogenous drug.! It inhibits numerous
physiological processes including secretion of certain
hormones [(e.g., growth hormone (GH), thyroid stimulating
hormone (TSH), insulin, glucagon], gastrointestinal
motility, production of gastric acid, and bile secretion.
With respect to neuroendocrine tumors (NETs), it has an
inhibitory effect on cellular growth, angiogenesis and
response to tumor growth factors.? It explicates its function
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through interaction with somatostatin receptors (SS-R) that
belong to the superfamily of G-protein coupled receptors.
Specific molecular studies reported five subtypes of SS-R,
S5-R1, SS-R2, S5-R3, SS-R4, and SS-R5, which appear to be
expressed with some degree of tissue specificity and show
differences in the binding affinity of somatostatin analogues
compared to the native molecule.”! In particular, the most
represented subtype in tumor cell lines is SS-R2, followed by
SS-R1 to SS-R4 that are variably expressed according to the
primary site of tumor such as central nervous system, colon,
liver, pancreas and lung. S5-R5 has been found with greater
frequency in anterior pituitary tumor cells and smooth
muscle cells of the gastrointestinal tract and recently its
expression has also been demonstrated in thyroid tumors.™
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Due to their physiological presence in a vast majority of
normal neuroendocrine cells and their overexpression
in different types of tumors, these receptors have been
accurately studied as potential targets for diagnosis and
treatment in oncological scenarios.”! However, as many
studies pointed out, SS-R expression can also be found in
peritumoral vessel endothelial cells, inflammatory cells
and in immune system cells such as activated lymphocytes,
monocytes and epithelioid cells, thus, suggesting a potential
regulatory function of SS and its receptors in immune cell
activity [Table 1].° Therefore, radiolabeled somatostatin
analogues may have a role not only in oncology but also in
the diagnosis, prognosis, and therapy of benign and chronic
diseases such as sarcoidosis, histiocytosis, rheumatoid
arthritis, inflammatory bowel disease, idiopathic pulmonary
fibrosis and Graves’” ophthalmopathy.”!

Basic Premises

The most used radiolabeled SS analogue (SSA) is
HIn-DTPA-octreotide (!!In-Pentetreotide, Octreoscan®,
OCT)," an octapeptide with longer half-life (several hours)
than that of SS, which presents a higher binding affinity for
S5-R2 and SS-R5. It is by now the most widely adopted tracer
for somatostatin receptor scintigraphy (SRS), a technique
that plays a crucial role in diagnosis, staging and follow-up
of NETs [Figure 1].B1% After intravenous administration,
Mn-DTPA-octreotide shows specific areas of physiological
uptake which include pituitary gland, thyroid, liver,
spleen, kidneys, and bladder, along with the radiotracer
that is excreted via urinary system.!"! The examination is
carried out with whole-body acquisition, which may be
integrated with an analysis based on kinetic comparison
at 4 and 24 hours after intravenous injection. By adding
tomographicimages via SPECT acquisitions, or even better,
by carrying out the study with a hybrid system (SPECT-CT),
higher overall sensitivity and specificity values of the test

Table 1: Target cells and effects of somatostatin analogues (SS-A)
in inflammatory processes; pathophysiological premise for SRS
utilization in chronic inflammatory diseases

Vascular smooth muscle Inhibition of vasodilation

cells

Vascular endothelial cells  Inhibition of plasma protein extravasation, inhibition

of intimal hyperplasia

Inhibition of cytokine (IFN-y) release and Ig
production

Inhibition of IL-1, IL-6, TNF-a secretion, reduction of
reactive oxygen species secretion

Inhibition of degranulation
Inhibition of cell proliferation

T and B lymphocytes
Monocytes/macrophages

Mast Cells
Fibroblasts/synovial cells
Intestinal epithelial cells Inhibition of cytokine production

Sensory nerve terminals Inhibition of nociception and sensory neuropeptide

release

Neurons Inhibition of neural transmission

could be achieved.™ SRS proved to be positive in patients
with inflammation, especially in chronic inflammatory
processes such as granulomatous diseases.®! The exact
uptake mechanism has not been completely clarified
yet but is probably due to overexpression of SS-R in the
immune cells activated in tissues and activated by blood
vessels." In addition, SS probably has an important
regulatory role in the immune system by regulating the
development of immature immune cells.™™ Some authors
found a constant expression of somatostatin-receptor
subtype 3 in human peripheral lymphocytes, whereas
subtype 5 was over-expressed only after activation.!
These aspects may partially explain the uptake of OCT at
inflammation sites. However, regardless of the mechanism
responsible for uptake, OCT is a reliable imaging tracer for
the diagnosis and assessment of chronic inflammation in
the active phase, with significant implications in terms of
prognosis and therapeutic management.!” With respect to
radio-compounds, during the last few years, anew family of
SSAs, which took advantage of new labelling techniques, has
been developed.['"® Using positron-emitting radionuclides
such as 68-Gallium, the Gallium-peptides!™ have been
synthesized, enabling us to achieve high sensitivity and
specificity not only in the identification of NETs but also in
the recognition of all diseases that overexpress SS-R.

In contrast with most common positron-emitting isotopes
used for positron emission tomography (PET), which
require production by a cyclotron, ®Ga can be easily
eluted from a ®Ge/**Ga generator. Several factors can be
found to explain why the development of these generators
was so pronounced in most recent years.” In particular,
with respect to corresponding gamma-emitting tracers
as OCT, SSA labeled with ®Ga showed better sensitivity
and specificity, shorter examination times and lower
patient dosimetry; furthermore, although with some
limitations, they allowed the quantification of tracer’s
uptake in a specific region of interest via Standardized
Uptake Value (SUV) assessment. In addition, ®*Ge, which
represents the parent radionuclide of ®Ga, has a half-life
of about 270 days, thus allowing the generator to last for
long periods (9—-12 months or even longer); %¥Ga itself has a
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Figure 1: Comparison between somatostatin and octreotide affinity
to SSTR subtypes
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half-life of 68 minutes allowing adequate manipulation and
linkage with different peptides and other small molecules.
In fact, after the elution process, ®Ga can be coupled to
different SSAs through a chelating agent, more frequently
1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic
acid (DOTA).

Owing to the recent introduction of ®*Ga-DOTA peptides,
such as °Ga-DOTA-NOC, Ga-DOTA-TOC, and
%Ga-DOTA-TATE, there has been a significant improvement
in the overall PET imaging quality respect to OCT due to
higher and more specific receptor-mediated uptake and to a
great extent in-vivo stability and favorable pharmacokinetic
properties. This allowed better performances because of
the superiority of the so called DOTA-PET with respect
to SPECT with OCT, which is also evident when hybrid
SPECT/CT is available.

The radiotracers used for DOTA-PET show variable affinity
for SS-R subtypes. In particular, they bind to SS-R2, the
predominant receptor subtype in NET, and to S5-R5; however,
%Ga-DOTA-NOC has a good affinity for SS-R3. PET/CT
images are acquired 45-60 min after injection® from the
skull to the proximal third of the thigh, and the areas of
physiological uptake are represented by the spleen that shows
the highest tracer uptake.”” However, liver uptake is variable,
followed by pituitary gland, salivary glands, thyroid, liver,
spleen, adrenals, pancreas, kidneys, ureters, and bladder.!

In this paper, we focused on some non-neuroendocrine
diseases in which OCT and Gallium-peptides could
have a decisive role in the management of patients such
as sarcoidosis, Graves’ ophthalmopathy, paraneoplastic
syndromes, meningiomas, tumor-induced osteomalacia
and rheumatoid arthritis [Table 2].

Sarcoidosis and Idiopathic Pulmonary
Fibrosis

Sarcoidosis is an example of systemic chronic inflammatory
disease in which OCT has been used to demonstrate levels of
disease activity.?* Sarcoidosis is an idiopathic multisystemic

Table 2: Established and potential indications of both
111In-DTPA-Octreotide and 68Ga-DOTA-peptides

""In-DTPA-octreotide
(Octreoscan®)

Rheumatoid
arthritis (RA)
Radio-guided surgery

Neuroendocrine tumors
Chronic inflammatory
processes

Granulomatous diseases, in
active phase

Sarcoidosis

Idiopathic pulmonary fibrosis
Graves’ ophthalmopathy

%Ga-DOTA-peptides ~ Neuroendocrine tumors Paraneoplastic
(®*Ga-DOTA-NOC, Tumor-induced osteomalacia  syndromes
58Ga-DOTA-TOC, Meningiomas Cushing's syndrome

%8Ga-DOTA-TATE)

disease that affects connective tissue and presents typical
non-necrotic granulomas, mainly composed of fibrotic
tissue, with most frequent localization in lungs, skin, or eyes
even if sarcoidosis-related lesions have been documented
in almost any organ.

SRS can locate sarcoid granuloma with high sensitivity
and specificity.” In 1998, Kwekkeboom et al. published
one of the first reports on this topic and defined the clinical
usefulness in the evaluation of post-therapy nodal activity,
where SRS proved its value in 34 of 46 patients, compared to
X-ray and CT that showed an efficacy in only 29 patients.*!
Lebtahi et al.®! instead, evaluated patients with untreated
sarcoidosis and demonstrated that OCT could identify a
greater number of lesions compared to Gallium-67 citrate.

In a recent study, Kamphuis et al.** retrospectively studied
SRS in 218 patients suspicious for sarcoidosis, taking into
consideration both intensity uptake degrees and localization
of sarcoidosis-associated lesions. Comparing the results with
conventional radiological techniques, namely chest X-ray and
CT, SRS was unable to demonstrate the disease in only one
case out of 175 affected patients; in contrast, SRS increased
the yield of visualization and/or the definition of activity with
respect to chest X-ray and CT in about 30% of the patients,
considering either histologically proven or unproven lesions,
thus confirming the usefulness of this technique in the
diagnosis and follow-up of patients with sarcoidosis.

Sarcoidosis and rheumatoid arthritis (see below) are
long-term chronic diseases that should be treated with a
different and more effective approach when they are in
the active phase. While it is impossible to reliably define
disease activity using morphostructural techniques, useful
information may be obtained by functional procedures
utilizing ultrasound or, with a higher consistency, with MRIL
These procedures may have the capability to individuate
changes in blood flow, blood volume, permeability, and
cellular density (mainly intended as variation of the
tissue water/fluid content), recognizing the presence of
necrosis and fibrosis. Nevertheless, it is not possible with
these techniques to directly image activated cells, such as
granulocytes, macrophages, lymphocytes, and fibroblasts,
involved in tissue damage and/or associated with an active
disease. Therefore, although functional ultrasound and MRI
may have a high negative predictive value in excluding
the presence of active inflammation, in these patients F-18
fluorodeoxyglucose (FDG) may be considered the tracer
of choice due to the increased glucose metabolism present
in activated cells. Another possibility can be found in
SSA-based imaging, which is capable of detecting active
disease in patients with chronic inflammation in a more
specific way, thanks to a higher expression of somatostatin
receptors on activated lymphocytes, macrophages,
monocytes and so on (i.e. in cells directly involved in the
pathophysiological event).
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In this sense, the detection of active disease granted by
BE-FDG or SSA-based imaging can avoid unjustified
therapies and possible collateral negative effects in subjects
with sarcoidosis or rheumatoid arthritis. Thus, their clinical
role may be considered as second line approach after
MRI. In fact, neither dynamic contrast-enhanced (DCE)
nor diffusion-weighted (DW) MRI can be used to define
the presence of active disease as radionuclide procedures
do, although the formers are suited to measure functional
changes in tissues. In particular, DCE-MRI characterizes
regional uptake and washout of gadolinium-based
contrast agents (Gd-CAs). DW-MRI instead, can represent,
both qualitatively and quantitatively, the diffusion of
water molecules by apparent diffusion coefficient, which
indirectly reflects tissue cellularity. For these reasons,
we foster the use of a radionuclide approach when MRI
suggests an active disease; more specifically, radiolabeled
somatostatin analogues should be preferred to FDG.

In idiopathic pulmonary fibrosis (IPF), an excessive
proliferative activity of fibroblasts results in collagen
deposition in the interstitial space. Activated fibroblasts
overexpress SS-R, which is the rationale for the use of SS-R
imaging in the evaluation of this disease. Lebtahi et al.l*"!
analyzed SRS in 11 patients with IPF, demonstrating a
significant increase in lung uptake compared to healthy
controls in all patients. In addition, the intensity of
pulmonary uptake of OCT was correlated with clinical
disease activity determined by lung function tests such
as counts of inflammatory cells in bronchoalveolar
lavage (BAL) fluid, breathing tests and with HRCT.?2%*

In conclusion, the role of radiolabeled SSA could be
connected with the clinical interest in individuating active
disease or in individuating the presence of a cellular target in
inflammation. Thus, waiting for further studies comparing
different procedures, at present, radiolabeled SSA may be
suggested as second line procedure for patients in whom
MRI has individuated the presence of inflammation, when
it could be useful to discriminate the presence of a cellular
target for therapy.

Graves’ ophthalmopathy (GO) is a common ocular
complication of the most classical form of hyperthyroidism,
Graves’ disease. From a pathogenetic point of view, it is
caused by an autoimmune-based thickening of ocular
muscles and it is characterized by bulging of the eyes
anteriorly (proptosis), which may be associated with either
irritation and conjunctivitis or functional problems such
as diplopia, thus affecting patient’s normal eyesight.* All
cellular elements involved in active GO express SS-R; a
positive SRS may be useful in choosing a standard medical
therapy or a receptor-based therapy, rather than surgery
or radiotherapy, that should be considered in the presence
of nonactive GO, which is negative at SRS.”" In addition,

several studies showed that OCT might be important in the
assessment of GO stage because orbital uptake is determined
by number and activity of reactive cells.* Starting from these
premises, two main different issues arise in patients with GO
that need to be carefully analyzed: the correlation between
intensity of uptake with clinical stage and disease activity, as
well as the possibility to predict the effectiveness of medical
treatment and/or to analyze therapeutic response.®’ Postema
et al.P¥ in 1996 reported a positive correlation between
clinical activity and uptake of OCT in 32 patients with
GO, using a semi-quantitative scoring system (skull/orbit
ratio) calculated on SPECT images obtained 5 hours after
tracer injection. The orbital uptake was significantly higher
in patients with active GO than in those with nonactive
disease. Furthermore, a significant reduction of orbital
uptake during or after steroid therapy and/or radiotherapy
was observed. Mansi ef al.’ also supported the hypothesis
of SRS positivity as an expression of active GO by using
a different kinetic model considering thyroid and orbital
uptake up to 24 hours. A distinct kinetics was observed
between orbital uptake, which decreased across 24 hours
and thyroid concentration, which instead increased with
time [Figure 2].5% The reasons behind this different kinetic
behavior may be partially explained with the presence of a
subpopulation of “moving” cells at orbital level that leave
the eye during the 24-hour period of observation [Figure 3].
On the other hand, the increased thyroid uptake over time
can be linked to the presence of resident cells. It has also
been proven how OCT negativity could be associated with

3thyrold/hkg

10 15 2‘0 25
time (hours)

orhit 7/ venos sinus

hours

Figure 2: Different kinetics between thyroid concentration and orbital
uptake in patient of Figure 3B
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Figure 3 (A and B): (A) Intense thyroid uptake in patient with inactive
GO. (B) Post-surgical thyroid uptake and typical orbital uptake in patient
with active GO. Modified by Mansi et al, Q J Nucl Med. 19951

inactive GO, whereas OCT positivity may support the
choice of a medical therapy. Therefore, in patients with GO,
SRS could become a crucial step either in the diagnostic
algorithm or in assessing the response to corticosteroid or
SS-R based therapy. Krassas prospectively recruited patients
with GO and positive SRS.! After corticosteroid treatment,
they underwent a second scan, in which uptake levels
were compared with clinical activity to define an effective
therapeutic response, evidenced by reduction in OCT
uptake. Using a semi-quantitative method based on orbit/
brain relationship, further increase in predictive value was
obtained, with final positive and negative predictive (PPV
and NPV) values of 87% and 100%, respectively. In patients
with a ratio higher than 10 in SPECT scans at 4 hours, the
response rate after corticosteroids or radiotherapy reached
90%. In contrast, none of the patients with a ratio lower than
10 were responsive to treatment. It has also been proposed
to treat patients with GO with SS-A to obtain a clinical
improvement. Experimental studies have shown that SS-A,
given as long-acting formulations, determine a statistically
significant reduction of active disease and of OCT uptake
compared with placebo in patients with moderately-severe
GO. However, given the high cost of this therapeutic
approach, SS-A cannot be currently recommended for
routine treatment of GO, being only feasible in patients
positive for SRS. Nonetheless, OCT, especially if associated
with SPECT acquisitions, could be used as a diagnostic tool
to highlight GO in the active phase and help to define the
best therapeutic strategies and prognosis.©!

A paraneoplastic syndrome (PNS) is a set of signs and
symptoms that result from the presence of cancer in the
body but at the same time are not strictly related to the
local presence of cancer cells.? In fact, these phenomena
are mediated either by factors such as hormones and/or
cytokines, which are excreted by tumor cells or consequent
to host’s immune response against the tumor, thus leading
to metabolic changes in specific tissues. This inappropriate
production of hormones can be detected either in the
first phase with an unknown primary tumor where PNS

may also represent the manifestation of onset, or after its
diagnosis not being related to its stage and prognosis.[*!
Due to the high frequency of PNS in patients with S5-R
overexpressing tumors, great interest has been developed
regarding SS-A molecular imaging. In fact, in a high number
of patients suffering from these conditions, SRS may have
a role in helping to identify and characterize the primary
tumor at the base of the syndrome, especially when it is
located in extrathoracic sites, which are known to be not
easily detected with conventional CT (and MRI).*!

Four major endocrine-PNS have been reported: Cushing’s
syndrome, hypoglycemia, hypercalcemia, and the syndrome
of inappropriate secretion of antidiuretic hormone (SIADH).
The most common is Cushing’s syndrome, which is
most frequently associated with NETs of the lung, with
a high incidence in carcinoid and SCLC. From a clinical
point of view, a PNS may be suspected and distinct
from a pituitary dysfunction whenever high doses of
dexamethasone cannot suppress or reduce to less than 50%
17hydroxy-corticosteroid levels. High-resolution CT
and MRI have low sensitivity (50%) in locating tumors
characterized by ectopic ACTH production because many
lesions are either small-sized or extrathoracic.l*” Therefore, it
ismore advantageous to use OCT/SPECT or ¥Ga-DOTA PET
that allow whole-body acquisitions.* In particular, SRS allows
diagnosis of a paraneoplastic Cushing’s syndrome induced by
bronchial carcinoid tumors in 75% of the cases. False negative
results may be due to an unfavorable tumor-to-background
ratio in case of small-sized lesions, especially when they are
in close proximity to areas that show nonspecific uptake.
Because paraneoplastic syndromes are mostly associated to
well-differentiated tumors, a greater number of tumors can
be detected by DOTAPET with %Ga-peptides; scarce results
are obtained with FDG-PET which present a low sensitivity
in detecting differentiated NETs.[*** Regarding the location
of the ACTH-secreting tumor, the authors recommend an
integrated approach of SRS with morphological imaging (CT
and/or MRI).™! In conclusion, despite sensitivity values,
functional imaging reduces false-positive results, because
it exploits specific characteristics of cancerous cells rather
than focusing on their anatomical features. Currently, there
are no validated studies on the use of PET with ®Ga in
paraneoplastic syndromes such as Cushing’s, but probably
the use of this approach could improve diagnostic accuracy.
In this manner, molecular imaging could find further and
wider fields of application in endocrinological diseases of
strong multidisciplinary interest.! ¢!

Tumor-induced osteomalacia (TIO) is a paraneoplastic
syndrome characterized by renal phosphate atrophy,
hypophosphatemia, and low calcitriol, along with clinical
symptoms such as widespread muscle and bone pain,
stress fractures, or increased risk of fractures.® Often,
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conventional imaging fails to detect small tumors; however,
their localization may significantly improve owing to
SS-R-based imaging, such as SRS or OCT SPECT/CT.[*!
Unfortunately, recent studies revealed that even this
approach could not detect a large number of cancers,
whereas %®Ga-DOTA-TATE PET/CT proved to be effective
in the localization of tumor in patients with TIO. A study
by Breer et al.*¥! was conducted in 5 patients with TIO who
underwent both SRS-SPECT/CT and *Ga-DOTA-TATE
PET/CT. Athough %Ga-DOTA-PET could localize lesions
in all the patients, SRS was positive in only one of them.
Therefore, the study demonstrated that ®Ga-DOTA-PET is
an effective and promising diagnostic tool in the diagnosis
of TIO, even in patients negative at SRS.[*

Meningiomas

A potential use of *Ga DOTA-PET has been proposed
in the diagnosis and radiotherapy planning of
meningiomas.®* Henze ef al. conducted a dynamic study
with ¥Ga-DOTA-TATE in 21 patients with meningioma to
evaluate kinetic parameters before radiotherapy.® They
found significant differences in average SUVs (10.5 vs 1.3,
P <0.05) between meningiomas and reference tissues (nasal
mucosa), showing a clear differentiation of lesions, especially
those located at the base of the skull. This type of kinetic
model allows a more complete assessment of tumor biology,
which can be used to evaluate the state of SS-R meningiomas
after radiotherapy. Other authorsP evaluated the utility of
%Ga-DOTA-TOC in planning of radiotherapy treatment in
26 patients by obtaining a PET scan and diagnostic CT or
MRI before fractionated stereotactic radiotherapy (FSRT).
They found that ®*Ga-DOTA-TOC PET provided additional
information regarding the extent of the tumor in all patients;
in one case, ¥Ga-DOTA-TOC PET was the only method
that correctly located the lesion. Thus, they concluded that
a %Ga-DOTA-TOC-PET fused with diagnostic CT or MRI
led to changes in planning radiotherapy in 73% of the cases.

Rheumatoid arthritis (RA) is an autoimmune disorder
characterized by chronic and symmetric inflammation of
several joints (besides possible extra-articular involvement),
which determines progressive erosions and gradual
deformity. Through the formation of the so-called
synovial pannus, fostered by the presence of proliferative
synovial membranes and by neovascularization, there
is progressive destruction of bone and cartilages. In this
context, radiolabeled (and/or unlabeled) SS-A may have
a possible role not only in assessing disease activity but
also for possible therapeutic implications.” In fact, RA
synovitis presents a massive leukocyte infiltration, which
may be evidenced due to the persistent immunological
activity in all affected joints despite the presence of clinical
manifestations.! As stated above, this condition promotes
the expression of SS-R on the surface of such cellular types

involved in inflammation, which consequently become a
primary imaging target, especially in patients with an early
stage of RA; in these patients, SRS may allow an earlier
diagnosis compared to X-ray that can only detect cartilage
damage, thus providing a late diagnosis. In addition, owing
to the detection of leukocyte infiltration, SRS could even
become the first diagnostic step before performing therapies
with SSA, beyond its possible use as profitable monitor of
anti-inflammatory treatment.”®

With respect to currently used tests, MRI is useful as
an imaging modality to visualize the inflamed synovia
in RA patients, as well as to detect volume changes
and changes in contrast enhancement in the synovia
post anti-inflammatory drug therapy. Intravenous
contrast is necessary to estimate the degree of synovial
inflammation and to differentiate the enhancing synovia
from surrounding tissues. Dynamic MRI, instead, which
is based on repeated imaging of the same few MRI slices
with few seconds interval immediately after intravenous
contrast injection, correlates closely to synovial vascularity
and inflammation. As reported above when discussing
sarcoidosis, radionuclide procedures could be helpful
in the identification of cellular targets, in order to guide
therapeutic decisions and to avoid the administration of
highly toxic and/or expensive therapies.™

Interstitial lung disease (ILD) is a common pulmonary
manifestation of RA that whose etiology may be related to
the inflammatory process itself, to infectious complications
or even to the treatments used. The most frequent patterns
in RA patients with ILD seem to be usual interstitial
pneumonia and nonspecific interstitial pneumonia.
Although there are no specific studies regarding this topic,
either PET-FDG or SRS and DOTA-PET could be suggested
in this situation because both techniques could allow an
early detection of a pulmonary involvement in RA when
compared to X-ray, even if an increased uptake may be not
considered pathognomonic.

Conclusions

Undoubtedly, the main advantage of SS-A is their
versatility, which allows them to be properly manipulated
for either diagnostic or therapeutic purposes, including
peptide receptor radionuclide therapy (PRRT)* and
radio-guided surgery (RGS)."! Today, the most common
field of application for SS-A based methods is represented
by NETs where different techniques, including SRS with
Octreoscan®, SPECT/CT, and *Ga-peptides PET/CT, may
be applied to increase the number of detected and treatable
lesions. However, as different study groups already showed,
significant uptake of radiolabeled SS-A can be proved in
many benign and non-neuroendocrine diseases, especially
when in active phase, owing to the presence of reactive
cells overexpressing SS-R, even if the application of such
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procedure did not find its place in most of diagnostic
algorithms yet.[®?]

This paper tried to point out the possible role of SS-A
for indications beyond NETs suggesting some of the
most promising fields of application for both benign and
malignant conditions, in which radiolabeled SS-A can be
used despite the presence of these receptors on the surface
of tumor cells.
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