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[ Abstract] Objective To establish a multiparametric imaging protocol for detecting functional ade-
nomas of primary aldosteronism ( PA) using ® Ga-Pentixafor PET/MR, in order to leverage the advantages
of PET/MR multimodal imaging in both functional characterization and lesion localization. Methods This
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was a prospective cohort study. Twenty-six patients with clinically suspected PA (10 males, 16 females;
age: (49.3£12.2) years), scheduled for surgery at the First Affiliated Hospital of Air Force Medical Uni-
versity between August 2022 and August 2023, were prospectively enrolled. All patients underwent ®Ga-
Pentixafor PET/MR examination. PET acquisition was performed with a 10-minute single-bed-position
(three-dimensional scan). MR acquisition sequences included attenuation correction sequence and five others,
such as respiratory-triggered coronal single-shot fast spin echo T,-weighted imaging ( RTr Cor T, SSFSE) se-
quence. Postoperative pathological results were taken as the gold standard. Based on semi-quantitative analy-
sis, the independent-sample ¢ test or Mann-Whitney U test was conducted for intergroup comparisons be-
tween functional nodules and non-functional nodules or contralateral tissues. Modalities/sequences with clin-
ical value for functional characterization and lesion localization were screened to form an optimized imaging
acquisition protocol, and diagnostic performance of visual analysis under this protocol was assessed. Results
Pathological results confirmed 15 cases of PA functional adenomas (15 functional nodules) and 11 cases of
non-functional adrenal adenomas ( NFAs; 13 non-functional nodules). PET imaging parameters showed sig-
nificant differences between functional and non-functional nodules (SUV,, : 15.26+8.94 vs 5.15+1.40;
SUV_ . 9.41+4.69 vs 3.92+1.15; adrenal lesion-to-liver ratio (LLR) ; 10.79+5.96 vs 3.36+0.91; t values:

mean

4.03, 4.11, 4.44, all P<0.001). Significant differences in SUV  _ and SUV _ were also observed between

functional nodules and contralateral tissues (¢ values: 4.45, 4.68, both P<0.001). MRI parameters ( Out-

phase/Inphase ratio, mean of apparent diffision coefficient (ADC,, ), mean of T,(T,,...)) showed no

significant differences between functional and non-functional nodules (¢ values; —1.29, -0.62, Z=-1.04,
all P> 0.05). ADC,_.. and T, .. were not significantly different between functional nodules and contralateral
tissues (t=-0.18, Z=-1.39, both P>0.05), whereas the Outphase/Inphase ratio showed significant
difference between functional nodules and contralateral tissues (0.47+0.13 vs 0.80+0.10; t=-7.76, P<0.001).
Based on these results, the optimized imaging protocol includes the PET modality and the following MRI se-
quences; RTr Cor T, SSFSE, axial T, fast recovery fast spin echo fat suppression (Ax T, FRFSE FS) , and
breath-hold axial liver acquisition with volume acceleration flexible (BH Ax LAVA-Flex). Under this proto-
col, the sensitivity and specificity of visual analysis for diagnosing PA functional nodules reached 14/15 and
13/13, respectively. Conclusion The ®Ga-Pentixafor PET/MR multiparametric imaging protocol established
in this study can effectively achieve both functional characterization and lesion localization of suspected func-
tional adenomas in patients with PA.
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