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Somatostatin Receptor Imaging: Current Status
and Future Perspectives

an analog of somatostatin consisting ofletecting small meningiomas<g.5 cm
he neuropeptide somatostatin—a amino acids was developed. Thisn diameter) {8). Therefore, the work
cyclic tetradecapeptide first isolatedoctapeptide, called pentetreotide, expresented by Henze et ak() in this
from ovine hypothalamuslj—is the hibits a biologic half-life on the order issue of The Journal of Nuclear Medi-
most widely distributed of the hypo- Of several hours and can be linkectineis a logical step to overcoming this
thalamic releasing hormones in thehrough diethylenetriaminepentaaceticirawback. In their article they describe
central nervous system and in the peacid to'*in, forming the well-known a method to link an analog of pentetreo-
riphery, including the pancreas, gutradiotracer f*lnjoctreotide. *in]- tide (1,4,7,10-tetraazacyclododecane-
and pituitary. In the brain, somatostatiroctreotide predominantly binds toN,N’,N",N"-tetraacetic-acic-Phe-
is believed to function as a neurotransSSTR and can be used for imagingTyr3-octreotide [DOTATOC]) to a PET
mitter and neuromodulatoR). The ef- purposes in all of the previously men-nuclide, ®Ga. This new radiotracer,
fect of somatostatin in the periphery istioned tumor types. [68Ga]DOTATOC, exhibits several
not yet understood to its full extent. Clinical nuclear medicine has takenadvantages over conventionat{n]-
The effects of somatostatin are mediadvantage of this characteristic, anactreotide. The coincidence detection
ated by 7 transmembrane domain GSSTR scintigraphy using in]- of two photons generated by annihila-
protein coupled receptors. In vivo andoctreotide has become an invaluabléion of the emitted positron by a mod-
in vitro studies have shown that somatool used extensively in routine patientern PET scanner facilitates a geometric
tostatin receptors (SSTRs) are exeare @,15-17). Apart from GEP tu- resolution in the order of 4—6 mm, and
pressed on the surface of several cethors, F*lin]octreotide has been shownbiodistribution can be quantified in
types in high density to a varying ex-to be helpful in several clinical set- (patho)physiologic terms. Furthermore,
tent, i.e., gastroenteropancreatic (GER)ngs, such as a patient suspected dflenze et al. Z0) presented high-con-
tumors such as carcinoid tumor, insuhaving meningioma(s). In these padtrast images of meningiomas measur-
linoma, gastrinoma, small cell lungtients, in whom conventional imaginging only 7—8 mm in diameter, which
cancer, medullary thyroid carcinoma,(i.e., CT or MRI) was not decisive, func- could be clearly separated both from
and meningiomad,4). Molecular bio- tional imaging using 4n]octreotide surrounding brain and bone tissue.
logic research revealed that variouseliably differentiated meningioma from This capability is important because
types of SSTRs exist. To date, 5 dif-neurinoma when tumors wete2.5 cm meningiomas may cause serious prob-
ferent SSTR subtypes are knowd—( in diameter {8). This is of utmost im- lems to the neurosurgeon because of
8), SSTR-SSTR, which differ in their portance because both tumor entitietheir tendency to local osseous inva-
interaction with an extended form ofshow a predilection for similar sites, forsiveness. Moreover, using %Gal-
the neuropeptide (somatostatin-28) oexample, cerebello-pontine angle, cavbOTATOC, higher activities can be
synthetic derivatives9], and in their ernous sinus, or spine, but require differapplied in GEP tumors, which would
tissue distribution 10). Of these, sub- ent surgical strategies because of thefurther enhance image quality, and, be-
type 2, SSTR is most often expresseddifferent biologic behavior. Moreover, cause of the short half-life 68Ga, the
on the surfacel(1-14). [*YIn]octreotide was the only imaging radiation burden is still in the same
The native ligand of the somatostamodality that accurately detected rerange compared witdin (12 mSv
tin receptor, endogenous somatostatimaining tumor tissue or relapse of350 MBq vs. 11 mSv 200 MBq, re-
has a very short biologic half-life{2 meningioma after neurosurgical treatspectively).
min); thus, somatostatin itself cannotment (19). Traditionally, SSTR scintigraphy
be used as an imaging agent in nuclear Although both whole-body and using E*in]octreotide has been per-
medicine. To overcome this drawback SPECT images can be obtained, théormed in a 2-d protocol including im-
energy spectrum of photons emitted byage acquisition up to 24 h after injec-
1n (173 keV and 264 keV) necessi-tion. Although PET nuclides in general
s, Recelved Feb. 14, 2001; revision accepted Mar.  tate the use of medium energy collimahave short half-lives (in the range of
For correspondence or reprints contact: Karl H.  tOrs, thereby degrading image qualityminutes), this is not expected to create
Bohuslavizki, MD, PhD, Department of Nuclear 5 q gepmetric resolution. This, in partproblems when using4Ga]DOTATOC
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