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Background and aim: The efficacy of treatment in brain stroke is 

strictly time-dependent, and the development of rapid and non-invasive 

neurodiagnostic tools for the identification of brain lesions is crucial. 

Here we assess sensitivity, specificity, accuracy and safety of a new 

technology, the “TESHT” temnograph, in the identification of brain 

lesions in comparison to traditional CT and MRI scans. The 

temnograph is based on microwave emissions and requires the use of a 

light headset, representing a significant advancement in non-

invasiveness and cost-effectiveness of neuroimaging diagnostics.     

Methods: Ninety-eight nursing home patients (48M, 50F, age:30-85) 

with ischemic or hemorraghic stroke and a recent MRI and/or TC scan 

underwent a TESHT scan. The accuracy, specificity, sensitivity of 

brain lesions identification was compared between the 3 scans.   

Results: In relation to the previous CT or MRI scans, TESHT showed 

100% sensitivity, specificity and accuracy in the detection of prior and 

recent brain lesions. Moreover, the absolute safety of the tool was 

confirmed (100%), with no adverse events reported either by patients or 

technicians.   

Conclusions: The TESHT temnograph appears to be a highly 

promising tool for the faster and less invasive diagnosis of brain lesions 

secondary to stroke, compared to traditional neuroimaging tools such as 

MRI and CT. Its accuracy, sensitivity and specificity in diagnosis 

indicates TESHT as a significant advancement in neuroimaging 

technology, allowing earlier and safer diagnosis in of cerebrovascular 

diseases.   
 

Copy Right, IJAR, 2023,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Data from epidemiology show that strokes in 2019 caused 6.55 million deaths (84.2 per 100.000), resulting the 

second cause of death after ischemic cardiopathy, with an incidence of 12.2 million cases (150.8 per 100.000) and a 

prevalence of 101 million cases (1240.3 per 100.000). The most frequent type is ischemic stroke, which caused 3.29 

million deaths (43.5 per 100.000), with an incidence of 7.63 million cases (94.5 per 100.000) and a prevalence of 
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77.2 million cases (951 per 100.000). Ischemic stroke is followed, in frequency, by intracerebral hemorrhage, 

accounting for 2.89 million deaths (36 per 100.000), with an incidence of 3.41 million cases (41.8 per 100.000) and 

a prevalence of 20.7 million cases (248.8 per 100.000), and subarachnoid hemorrhage, which caused 373,00 deaths 

(4.7 per 100.000), with an incidence of 1.18 million cases (14.5 per 100.000) and a prevalence of 8.4 million cases 

(101.6 per 100.000). 

 

The fifth edition of the European Cardiovascular Disease Statistics reports that stroke is the second cause of death in 

Europe, being responsible for 405,00 deaths (9%) in men and 583,000 (13%) in women.  

 

In 2019, Italy registered 86,360 acute hospitalizations for stroke (code 014 – Intracranial hemorrhage or Cerebral 

Infarction). ISTAT data of the same year show that cerebrovascular diseases (most of them consisting of brain 

stroke) are, in Italy, the second cause of death, after ischemic heart diseases, causing 55,434 deaths (8.8% of all 

deaths), namely 22,062 among males (7.3%) and 33,372 among females (10.1%). Mortality rate for brain stroke is 

estimated at 20-30% 30 days by stroke and at 40-50% one year later. Moreover, disability persists in different 

grading of impairment in 75% of survivors, half of them exhibiting significant loss of self-sufficiency.  

 

The prevalence and incidence of brain stroke increase with age, especially after 55; by age 65, the increase of 

incidence becomes exponential. It is evident that brain stroke represents an important public health issue, both 

because of its high prevalence and incidence, and the severity of its consequences for the patients, their families and 

caregivers, as well as because of the high social and financial burden it entails.  

 

In the last decades, there have been significant improvements in the efficacy of preventive, therapeutic and welfare 

interventions focused on stroke and its risk factors, including the setup, across Italy, of several Stroke Units. Thanks 

to these advancements, a progressive reduction of the incidence and mortality of cerebrovascular diseases has been 

observed.   

 

Considering that the efficacy of treatment in stroke is strictly time-dependent, rapid identification of brain lesions is 

critical to minimize cell damage and initiate pharmacological treatment as quickly as possible.  

 

Since its foundation, aim of the B&B company has been the devising of non-invasive neurodiagnostic tools. After 

several years of trials B&B has created and patented a 1st class electromedical technology, named “temnography”, 

as tool for diagnosis in General Medicine (certified by the Italian Public Health Ministry on October 23rd, 2021). 

Temnography employs electromagnetic fields to obtain brain tissue images. Compared to other neuroimaging 

techniques, the temnograph (TES, i.e., Subcranic Encephalic Temnograph) entails lower risks (it does not produce 

ionizing radiation) and is easy to use since it consists of a portable headset (weighting about 5 kg) and requires very 

little training to be manged.  

 

The specific devices as yet derived from this technology are the “TESA”, aimed to diagnose an ongoing brain 

hemorrhage (dynamic process), and the “TESHT”, for the diagnosis of recent or prior brain lesions. 

 

Here we assess sensitivity, specificity, accuracy and safety of the “TESHT” temnograph in the identification of brain 

lesions in comparison to CT and MRI scans in a sample of adult patients with diagnosis of ischemic or hemorrhagic 

brain stroke.  

 

Methods:-  
Participants 

Participants were recruited from the nursing home “Villa delle Magnolie”, of Castel Morrone (Caserta), Italy. They 

were selected according to: diagnosis of admission (ischemic or hemorrhagic brain stroke), age (18-90 years), 

comorbidities, availability of a recent brain MRI or CT scan. The final sample consisted in 98 patients (48F, 50 M, 

age 30/85). 

 

Procedures:- 
The TESHT scan was administered to the participants lying in their beds in supine position. The scan lasted 5 

minutes (4 minutes of recording and 1 of data processing).  
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The computerized TES_HT scans were later compared to images of the same participant‟s brain obtained through 

either MRI or CT. 

 

All participants and/or relatives have been aware of efficacy and safety of the procedures by a neurologist. All 

patients gave informed consent to the study, which was carried on according to the Declaration of Helsinki. 

 

TheTES-HT headset
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Data analysis  

Images derived from the TESHT scan were compared with those from the same patient‟s CT or MRI scan with 

regard to sensitivity and specificity in the detection of brain lesions. Accuracy of the specific localization of the 

lesions was also compared between scans. The safety of the TESHT scan was also verified by assessing the presence 

of adverse events in both patients and technicians.    

 

Results:- 
In relation to the previous CT or MRI scans, TESHT showed 100% sensitivity and specificity in the detection of 

prior and recent brain lesions. Accuracy of lesion identification was also 100%. Finally, the tool also gave100% 

safe, since no adverse consequence was observed in either patients or technician. The full agreement between the 

methods of brain imaging led useless the Received Operating Curve analysis (ROC) to confirm the results. 

 

Discussion:- 
In this study we assessed sensitivity, specificity, accuracy and safety of a newly patented technology, the TESHT 

temnograph, for the detection of brain lesions due to stroke. With reference to traditional brain neuroimaging tools 

assumed as the gold standard in the detection of stroke lesions, namely MRI and CT, TESHT showed 100% 

overlapping with the former. The significance of these results is evident when considering the high practicality of 

this tool as if its safety. Indeed, compared to CT, the temnograph does not emit ionizing radiation; rather, it works 

by microwave emissions. Furthermore, it does not require the cumbersome equipment of traditional neuroimaging 

scanners. Specifically, the tool consists in a light headset that can be easily set up by a technician. This allows a 

relevant advancement in the timely detection of brain lesions. In Italy, the average waiting for a CT or MRI scan of a 

patient in a Neurology ward is about 60-180 minutes. The use of the temnograph would allow a significant 

shortening of waiting times, which appears crucial for highly time-dependent treatments as brain stroke is. 

Furthermore, its practicality and ease of use would meaningfully increase patient compliance.  

 

In conclusion, our data show that the TES_ìHT temnograph is a sensitive, specific, accurate and safe instrument for 

the diagnosis of brain lesions. Its introduction in routine neurological care would represent a significant 

advancement in neuroimaging technology allowing for earlier, safer and cost-effective diagnoses in the field of 

cerebrovascular diseases. 
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