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development of the gamma camera by Hal Anger, and the
99Mo/99mTc generators by researchers of the Brookhaven
National Laboratory, the focus was moved to research and
diagnostic application of 99mTc radiopharmaceuticals, and
these compounds have been in use until now. In that age, the
chemistry of technetium, including the production of differ-
ent chelators and radiolabeling processes, were developed.
Cyclotron-producing radioisotopes for medical application
emerged in 1955, and for a long time, it was used to produce
gamma-emitting radionuclides such as 67Ga, 111In, and
201T1. After the development of PET camera around 1975, pos-
itron-emitting radioisotopes started to be produced routinely
in cyclotrons, such as 11C, 13N, and 18F, gaining market sta-
tus for diagnostic applications after Alfred Wolf and col-
leagues developed the 18F-FDG, around 1978. In the following
year, positron-emitting radiometals 68Ga, 64Cu, and 89Zr,
began to be produced on a large scale to label molecules with
short or long circulation times in the body. The results in the
specificity of the diagnostic opened the possibility of using
90Y and 177Lu, both beta-emitting radioisotopes, to label the
same molecules for therapeutic purposes; thus, theranostics
pair 68Ga or 64Cu/90Y or 177Lu started to be used in nuclear
medicine. From the 2010s, true theranostic pairs gain interest,
such as 44gSc/47Sc, 64Cu/67Cu, 83Sr/89Sr, 86Y/90Y, 1241/1311,
152Tb/161Tb, and 152Tb/149Tb, stated to be produced and
evaluated for clinical applications. All these developments in
radioisotope production and imaging systems also boosted the
development of molecule radiolabeling processes, mainly
through automated systems, to ensure speed, reproducibility,
and less exposure to professionals involved in preparing these
molecules. Furthermore, several chelating agents have been
developed to complex different metals in a simple, effective,
and stable way, such as the DOTA, NOTA, HBED molecules,
among others. Conclusao: Trends in radioisotopes and radio-
labeling methods result from scientific and technological devel-
opments in different areas but with congruent purposes. The
result is a large number of products that can be chosen by their
physical, chemical, biological, or economic characteristics.
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Summary: In the 80s, radiolabeled cells helped understand
the pathology of hemato-oncology. In the 90s, pre-clinical tri-
als evaluated radiolabeled immunotherapy with monoclonal
antibodies (MoAbs) such as anti-CD20 agents labeled with

Iodine-131 (Bexxar®) or Yttrium-90 (Zevalin®). Due to the safe
and durable responses of radiolabeled-MoAbs, the FDA
approved these agents in the 2000s. Despite radioimmuno-
therapy's long journey, its application has recently decreased.
This review will discuss the historical timeline of radioimmu-
notherapy, debate on advantages and difficulties, and explore
trials. Furthermore, we will examine future directions of
radioimmunotherapy in hemato-oncology, considering
emerging molecules that may become the next theragnostic
trend. Conclusao: Since the 1980s, radiolabeled cells have
been instrumental in understanding the pathological dynam-
ics of hemato-oncological diseases. The evolution of this
approach traversed the hybridoma technique in the 1990s,
leading to numerous pre-clinical trials involving Monoclonal
Antibodies (MoAbs). Subsequent clinical trials, predominantly
in the 2000s, extensively explored MoAbs, focusing on anti-
CD20 agents labeled with either 131I (Bexxar) or 90Y (Zevalin).
The FDA approved these therapies in 2002 and 2003, marking
significant milestones recognizing their safety and enduring
therapeutic responses. Despite this journey, there has been a
consistent decline in prescriptions. Various factors contribute
to this trend, encompassing availability issues, reimburse-
ment challenges, regulatory complexities, the need for
trained personnel, and intricate logistics. Recent pre-clinical
and clinical trials have shifted the spotlight onto novel anti-
bodies, peptides, and further applications of known tracers.
This renewed exploration may incentivize new suppliers to
redirect their attention, potentially heralding the next wave
of theragnostic trends in the near future.
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Summary: Meningiomas represent the most common group
of central nervous system primary tumors, and are often inci-
dental findings on neuroimaging exams. The World Health
Organization classifies meningiomas into three grades
(grades I-IIl), varying in risk of recurrence and mortality.
Approximately 100% of meningiomas present expression of
the somatostatin receptor type 2 (SSTR2), which, in recent
years, has been highlighted by the literature as a possible
theranostic tool, confirming the relevance of PET/CT with
SSTR ligands in this context. Based on a narrative literature
review, the objective was to analyze the main characteristics
of meningiomas found in DOTATOC-68Ga PET/CT, FDG-18F
PET/CT and PSMA-68Ga PET/CT exams performed in a private
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