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The scintigraphy images obtained with the use of radiopharmaceuticals or radiobiocomplexes in the nuclear medicine (NM) have 
strong importance to the professionals that need clinical information about their patients, as physicians and physiotherapists. Other 
health professionals, as biologists, pharmacists, physics, chemists, psychiatrics, have the responsibility to research, to develop and 
to perform quality controls concerning to the radiobiocomplexes. The main message of this article is to awaken in psychiatry and 
NM the potential that resides in brain scintigraphy with HMPAO through a database to diagnose psychiatric illnesses. These images 
(SPECT and PET) are considered metabolic images and are powerful guns to the professionals that are using them. These procedures 
involve basically the administration of a radiobiocomplex, which perfusion into the target organ, consist the ammunition that will 
permit the acquisition of these images. In conclusion, perfusion scintigraphy with HMPAO should be included in the investigation of 
diseases where brain function could be modified. Neuronal damage caused by drugs and neurotoxic agents is well documented in 
these cases.
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Introduction
The scintigraphy images obtained with the use of radiopharmaceuticals or radiobiocomplexes in the nuclear medicine have strong 

importance to the professionals that need clinical information about their patients, as physicians and physiotherapists [1-4].

Other health professionals, as biologists, pharmacists, physics, chemists, psychiatrics, have the responsibility to research, to develop 
and to perform quality controls concerning to the radiobiocomplexes [5].

Throughout the history of modern medicine, the function of organs has been of interest, and nuclear medicine (NM) is always in de-
mand [6]. Several examples are given, since its beginnings with studies on hypo and hyperthyroidism, as renal function tests with DMSA 
(tubular function) and DTPA (glomerular function), among others [7,10].

Bringing the question to the brain, the peculiarity is that the functions are in different places: the vision is occipital [11,12] and the 
hearing is parietal [12]. Therefore, the exploration of brain function is unique. In the authors' opinion, perfusion can and should be part 
of any protocol that wishes to investigate brain function.

Using technetium (99mTc) to mark the ECD [11] and HMPAO [12] drugs, as well as TRODAT [13], and the gamma camera devices, scin-
tigraphy exams in NM are obtained. Perfusion with ECD and HMPAO occur when these drugs cross the blood-brain barrier and penetrate 
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neurons, thus translating the total and segmental blood flow [11,12]. Perfusion with TRODAT aims to investigate the function of the nuclei 
of the base regarding the use of dopamine, through the analogue of DAT (active dopamine transporter in the striated nucleus). When the 
hypofixation of TRODAT is related to Parkinsonism presents 100% of sensitivity and 89% of specificity [14].

The main message of this article is to awaken in psychiatry and MN the potential that resides in brain scintigraphy with HMPAO 
through a database to diagnose psychiatric illnesses.

Use of HMPAO and artificial intelligence in psychiatry

It is well known that psychiatric signs and symptoms are similar to different types of mental disorders, and for that reason, a patient 
can receive different diagnoses of consulted by different examiners [15]. Both bipolar and schizophrenia can cause hallucinations, delu-
sions and disorganized thoughts etc. [16]. Typical pictures are easy to diagnose. Bipolar, for example, defined as the disease where one 
cries in the morning and dances at night, has rapid cycling. Unfortunately in daily practice this is not frequent and mood fluctuations 
sometimes take months or years, and the diagnosis of bipolar is difficult, entering the gap with the NM and the database.

Database with HMPAO

The next decade of humanity is predicted to be of artificial intelligence, which is based on data organized in a computer, allowing, for 
example, the reading of a mammogram with micro calcifications to be done before the human eye. In the United States of America (USA), 
for example, the American psychiatrist Daniel Amen, author of numerous publications [17-20], has organized more than 120 thousand 
cases of cerebral perfusion with HMPAO. Anywhere in the world that has access to the database and uses HMPAO, you can reach the diag-
nosis of psychosis, Alzheimer's disease, autism, etc.

The authors' experience with HMPAO in psychiatry

Based on the article of Ismael Mena [21], using HMPAO as a tracer, clinical cases where there was consensus among psychiatrists, ac-
cording to the images (Figures 1 and 2), for the diagnosis of bipolar and Alzheimer's. In divergent cases from the clinic, it has always been 
emphasized that the clinic is sovereign, but that the opinion given by the NM should be observed. The complementation of the cerebral 
perfusion scintigraphy must be done with CT, EEG, or even with another examination of the NM (PETSCAN).

Figure 1: SPECT obtained with HMPAO of Alzheimer’s patient.
The areas in blue are altered by Alzheimer’s disease showing hypo capitation originated by  

cerebral perfusion of radiopharmaceutical HMPAO. 
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Figure 2: SPECT obtained with HMPAO of Bipolar patient.
The areas in red are altered by bipolar disease showing hyper capitation originated by cerebral  

perfusion of radiopharmaceutical HMPAO. 

These nuclear images are obtained with gamma camara and single photon emission computed tomography (SPECT), and also should 
be done with positron tomography emission (PET) [22]. A relevant feature that must be understood is these images depend on the 
physiology rather than the anatomy. Thus, these images (SPECT and PET) are considered metabolic images and are powerful guns to the 
professionals that are using them [23,24]. These procedures involve basically the administration of a radiobiocomplex, which perfusion 
into the target organ, consist the ammunition that will permit the acquisition of these images [1]. Some of these radiobiocomplexes used 
in psychiatric are showed in table 1.

Radiobiocomplex Available structure
Oxime (HMPAO) Cerebral perfusion
Etil cysteine dimer (ECD) Cerebral perfusion
18F-Fluordesoxiglicose (18F-FDG) Cerebral studies
99mTc-TRODAT Dopamine transport diagnostic

Table 1: Radiobiocomplexes used in Psychiatry studies.

The cerebral perfusion performed by NM can translate information about brain physiology and function, as it is a simple, safe and low 
cost method. When incorporated into a database, it allows the diagnosis of various psychiatric disorders, identifying which topographies 
are hypo or hyper-perfused. It is also an excellent tool for stratification and prognostics, as it demonstrates by image a brain area function-
ing more or less, and thus, drug dosages can be adjusted depending on the perfusion.

The absence of cerebral perfusion closes the diagnosis of brain death. 

Conclusion
In the authors' opinion, perfusion scintigraphy with HMPAO should be included in the investigation of diseases (bipolar, autism, Al-

zheimer etc.) where brain function could be modified. Neuronal damage caused by drugs and neurotoxic agents is well documented in 
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these cases. A group of diseases of the nuclei of the base, including Parkinsonism, can be diagnosed by TRODAT, well before the classic 
signs and symptoms.

Acknowledgments
The authors confirm that no conflict of interest there is about this work. The authors thank the support offered by Clínica Nuclear de 

Natal and UNICEUNA to this work.

Bibliography

1. Saha G. “Fundamentals of Nuclear Pharmacy”. New York Springer Verlag (2018).

2. Perkins A and Frier M. “Nuclear Medicine in Pharmaceutical Research”. London: Taylor and Taylor Ltd (1999). 

3. Bernardo-Filho M., et al. “Drug interaction with radiopharmaceuticals: a review”. Brazilian Archives of Biology and Technology 48 
(2005): 13-27.

4. Missaidilis S. “The Cancer Clock”. West Sussex, Hohn Wiley and Sons (2007).

5. Rubio-Valera M., et al. “New roles for pharmacists in community mental health care: a narrative review”. International Journal of Envi-
ronmental Research and Public Health 11 (2014): 10967-10990.

6. Bernardo-Filho M., et al. “Nuclear medicine procedures for the evaluation of male sexual organs: a brief review”. Brazilian Archives of 
Biology and Technology 51 (2008): 13-21.

7. Ell PJ. “Nuclear Medicine”. Postgraduate Medical Journal 68 (1992): 82-105.

8. Amin R., et al. “Diagnostic tools for sensitive estimation of renan function and early detection of Lupus Nephritis”. The Journal of Middle 
East and North Africa Sciences 2 (2016): 34-47.

9. O’Regan K., et al. “A sensoriomotor account of vision and visual consciousness”. Behavioral and Brain Sciences 24 (2001): 939-1031.

10. Jawabri KH and Sharma S. “Physiology, Cerebral Cortex Functions”. Treasure Island: StatPearls Publishing. (2019).

11. Marroni BJ., et al. “Diagnostic use of neuro-spect quantified with 99mTc-ECD: A model based on normal data”. Dementia e Neuropsy-
chologia 7 (2013): 416-423.

12. Bruni C., et al. “Usefulness of hybrid SPECT/CT for the 99mTc-HMPAO-labeled leukocyte scintigraphy in a case of cranial osteomyeli-
tis”. The Brazilian Journal of Infectious Diseases 12 (2008): 558-560.

13. Mozley PD., et al. “Binding of [99mTc]TRODAT-1 to dopamine transporters in patients with Parkinson’s disease and in healthy volun-
teers”. The Journal of Nuclear Medicine 41 (2000): 584-589.

14. Bor-Seng-Shu E., et al. “Dopamine Transporter Imaging Using 99mTc-TRODAT-1 SPECT in Parkinson’s Disease”. Medical Science Moni-
tor 20 (2014): 1413-1418.

15. Malla A., et al. “‘Mental illness is like any other medical illness’: a critical examination of the statement and its impact on patient care 
and society”. Journal of Psychiatry and Neuroscience 40 (2015): 147-150.

16. Lake CR. “Disorders of thought are severe mood disorders: the selective attention defect in mania challenges the Kraepelinian Di-
chotomy - A review” (2007). 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132005000700003
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132005000700003
https://www.ncbi.nlm.nih.gov/pubmed/25337943
https://www.ncbi.nlm.nih.gov/pubmed/25337943
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132008000700004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132008000700004
https://www.ncbi.nlm.nih.gov/pubmed/12239892
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5619504/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5619504/
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1413-86702008000600027
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1413-86702008000600027
https://www.ncbi.nlm.nih.gov/pubmed/10768556
https://www.ncbi.nlm.nih.gov/pubmed/10768556
https://www.ncbi.nlm.nih.gov/pubmed/25109468
https://www.ncbi.nlm.nih.gov/pubmed/25109468
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4409431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4409431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2632389/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2632389/


05

Citation: Roberto Levi Cavalcanti Jales and Sebastião David Santos-Filho. “Approaches of Nuclear Medicine in Psychiatry: Perfusion 
Against Function, the Psychiatric Question”. EC Clinical and Medical Case Reports 3.3 (2020): 01-05.

Approaches of Nuclear Medicine in Psychiatry: Perfusion Against Function, the Psychiatric Question

17. Amen D. “Magnificent Mind at any age: Natural ways to unleash the brain’s maximum potential: Treat anxiety, depression, memory 
problems, ADD, and insomnia”. New York, NY: Three Rivers Press (2008).

18. Amen D. Healing ADD: The breakthrough program that allows you to see and heal the types of ADD, Revised Edition. Berkley (2013).

19. Amen D. “Healing ADD Brain Type Test”. Amen Clinics (2014).

20. Amen D., et al. “Brain SPECT Imaging in Complex Psychiatric Cases: An Evidence-Based, Underutilized Tool”. Open Neuroimage Journal 
5 (2011): 40-48.

21. Mena IG. “Neurospect Imagenologia functional en psiquiatria”. Alasbimn Journal 11 (2009): AJ45-1.

22. Massicano F., et al. “Analysis of CT and PET/SPECT images for dosimetry calculation”. 2009 International Nuclear Atlantic Conference 
- INAC, Rio de Janeiro, RJ, Brazil (2009). 

23. Dorbala S., et al. “Single Photon Emission Computed Tomography (SPECT) Myocardial Perfusion Imaging Guidelines: Instrumentation, 
Acquisition, Processing and Interpretation”. Journal of Nuclear Cardiology 25 (2018): 1784-1846.

24. Herzog H. “In vivo functional imaging with SPECT and PET”. Radiochimca Acta 89 (2001): 203-214.

Volume 3 Issue 3 March 2020
©All rights reserved by Roberto Levi Cavalcanti Jales 
and Sebastião David Santos-Filho.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3149839/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3149839/
https://www.ncbi.nlm.nih.gov/pubmed/29802599
https://www.ncbi.nlm.nih.gov/pubmed/29802599
https://www.researchgate.net/publication/30048678_In_vivo_functional_imaging_with_SPECT_and_PET

	_GoBack
	_GoBack

