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Using Synthetic MRI to measure brain tissue properties (T1, T2, R1, R2,PD), we found that these values change with amyloid levels In
Alzheimer's disease, especially in moderate-to-severe cases. Later a comparison of these maps from Amyloid negative(FTD) and amyloid
positive cohort (Alzheimer’s) against a healthy control cohort was done.

INTRODUCTION segmentation

Alzheimer’s  Disease (AD) and
Frontotemporal Dementia (FTD) are
characterized by distinct patterns of
protein deposition (amyloid and tau
versus only tau deposition) with
clinical presentations that challenges
early diagnosis. While quantitative
MRI relaxometry is well established In
cardiac imaging of amyloid deposition,
Its application to neurodegeneration
disease remains unexplored. Synthetic
MRI offers a non-invasive approach to
generate quantitative relaxometry maps
(T1, T2, R1, R2, PD) simultaneously.
This study Investigates whether
neurodegeneration specific protein
deposition causes signature changes
on derived relaxometry maps.

METHODS

We are using Amyloid PET to identify
AD from FTD cohorts based on their
PET behaviour of Amyloid positive and
Amyloid Negative respectively .VBM
analysis of their quantitive maps Is done
The derived guantitative maps were T1
T2 R1 R2 and PD .Healthy controls were
enrolled only for MRI and not PET study
and were used to generate normative
reference range for quantitive maps.
Multi-dynamic multi-echo
(MDME)/QRAP master sequences for
Synthetic MRI were acquired using a
simultaneous PET/MRI protocol on a
Siemens Biograph mMR 3T scanner in
age matched cohorts (AD n=15, FTD
n=9) and PET only acquisition in HC
(n=15).  Synthetic MRI  software
(syngo.MR XA  20A, Siemens
Healthineers) automatically processed
MDME/QRAP master data to generate
calibrated absolute maps: T1, T2, PD,
R1, R2 along with volumetric

(total Intracranial
volume, grey matter volume, white
matter volume, CSF volume). The
output were 2D maps and using In
house developed solution we did VBM
analysis on these maps.

Predefined regions of interest (ROIs)
were the Centiloid mask (bilateral
frontal lobe, anterior cingulate cortex
(ACC), parietal cortex, posterior
cingulate cortex (PCC), striatum, and
lateral temporal lobe). It was analyzed
against the cerebellum as an internal
reference for normalizing the values.
Values of AD, FTD, and HC were used
for analysis. This method was adapted
from the Centiloid scoring method of
amyloid PET, used to scale the
severity of amyloid deposition.

Mean and standard deviation for
normative ranges for T1, T2, PD, R1,
and R2 were derived from the
normalized ratio for individual AD and
FTD patients and its statistically
significance were evaluated.

RESULTS

For a head-to-head comparison, we
followed the methodology adopted for
centiloid values In Amyloid PET In
terms of centiloid mask used and
normalization with cerebellum to obtain
the values of relaxivity

In the 24 patients we studied, Amyloid
Negative cases on PET and clinical
cognitive impairment (FTD) were 9 and
Amyloid positive (AD) were
15).Normalized values were generated
for the maps by (Cerebral cortex/Whole

cerebellum) ratio correlation graphs
were performed using normalized
relaxivity values against  Centiloid

Objective 1:Correlation of severity scores
and relaxivity measures

When normalized maps of amyloid-positive
cases were correlated with Centiloid values,
we found a pattern of increase in T1 and T2
values and decrease In R1 and R2 values
with centiloid scales above 60.Centiloid
scale values below 60 and above 100 did not
reflect these changes likely because of low
amyloid load that does not cause significant
relaxometry changes and In advanced cases,
due to loss of neuronal tissue respectively
(Figure 1B,1D,1F,1H).

When normalized maps of amyloid-negative
cases were correlated with Centiloid values,
we found an increase in T2 and a decrease In
R2 values, unlike in amyloid-positive cases
(Figure 1A,1C,1E,1G). We need to assess the
significance of these changes by correlating
them with Tau-PET, as Centiloid showed a
negative value relative to the control group,
which may Indicate non-amyloid protein
deposition.

Objective 2 : Healthy control database
versus per patient measures of relaxivity
maps.We  calculated the mean and
corresponding standard deviation (mean =+
SD) from the normalized relaxometry maps
from healthy control database.(Table 1)

In the amyloid positive patients a significant
Increase In the T2 and T1 and a decrease In
R1(Blue- Table 1)with increasing Centiloid
values was noted. Alongside PD changes
were unique to this group

In the amyloid negative, patients a
significant increase In T2 was noted,(Green -
Table 1). Alongside an increase in T1 and a
decrease In R1, R2 was also noted with
decreasing centiloid values.

Limitations : Lack of Amyloid PET images In
healthy control
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Figure 1: Normalized R1l, R2, and T1 ,T2
relaxometry values plotted against amyloid burden
(Centiloid scale) showing distinct relaxometry
trends between amyloid-negative (FTD:green
A,C,E,G) and amyloid-positive (AD: Dblue:
B,D,F,H) groups.
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Table 1:Subject-level normalized relaxometry
values (SD _PD, SD_R1, SD_R2, SD_T1,
SD T2) for FTD and AD cases ranked by
Centiloid score.

CONCLUSION

Synthetic MRI maps
may have a potential
In neurodegenerative
proteinopathy

especially amyloid
and taupathy. Future
directions Include
prion diseases and
syn-nucleiopathy and
also whether spatial

mapping of these
depositions can be
done  similar to
amyloid PET.
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