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Target audience: Researchers and clinicians who areinterested in clinical CEST imaging applications.

Purpose

PCNSLs present approximately 5% of al primary brain tumors, and the incidence has increased drastically in recent decades'. PCNSLs are

usualy treated by chemotherapy and radiotherapy, while HGGs favor a maximal safe resection first. Therefore, the precise preoperative

differentiation of PCNSLs and HGGs is of significant practical relevance. APT imaging can generate molecular MRI signals that are based on

the amide protons of endogenous mobile proteins and peptides. Previous studies have shown that APT MRI can provide unique information

about the grade of malignant HGGs, separate edema from tumor, and differentiate between gliomas and radiation necrosis.>® PCNSLs have not

been studied with APT imaging. We aimed to explore the diagnosis performance of APT imaging in the differentiation of PCNSLs and HGGs.

M ethods

Thirty-three patients who signed informed consent were recruited,

including 11 PCNSL patients and 21 HGG patients. Patients had

no clinica history of previous surgery, corticosteroid

administration, chemotherapy, or radiotherapy. MRI was done on

a Philips 3T MRI scanner (Achievad). The APT imaging

parameters were: RF saturation power = 2 uT; saturation time =

800 ms; slice thickness = 6 mm. To simultaneously acquire APT

images and z-spectra, we used a multi-offset, multi-acquisition

APT imaging protocol (scan time 3 min). The saturated image at

the offset of 15.6 ppm was acquired to calculate the conventional

MTR value relating to the semi-solid MT imaging. Fig. 1. Average MTRam Spectra of lymphoma and high-grade glioma. The
The APT-weighted (APTW) image [i.e., MTRam(3.5ppm)] CEST effects were clearly visible in the offset range of 1.5-4 ppm.

was calculated using the By-corrected data at £3.5 ppm. At least

five ROIs were drawn on the Gd-enhancing tumor core for each patient. The

APTW signd intensity, MTR.q,m Spectrum data, and MTR value were recorded

for each ROI. The maximum APTW signa intensity (APTW,.), the

distribution of APTW signd intensities inside the tumor core (APTW jax.min), @S

well as the total CEST signal intensity (integral of the whole MTRs,m Spectrum,

CESTqa) and MTR (corresponding to the ROl with APTW ;) were reported  gjg 2 A 60-year-old man with lymphoma in the left basal

fOl’ eaCh patlent The Contralateral norma|-appeal’ing Whlte matter (CNAWM) gang“on The Gd.a’]hancing tumor core had a rdanvdy

was used for comparison. homogeneous APT signal intensity of 2.44%-3.13%.

Results and Discussion

MTRasm Spectrum features: There were increased CEST effects in both tumors

(Fig. 1), compared to the CNAWM, particularly at the offsets of 3.5 ppm (APT)

and 2.5 ppm (mixed amine CEST). The CEST effects were dightly lower in the

lymphoma than in the high-grade glioma.

Image features: For PCNSLs (Fig. 2), T,W MRI showed a hyperintense lesion

(compared to contralateral brain tissue). Gd-T;W imaging reveded an g 3 A 46.year-old man with glioblastoma in the right

enhanci ng tumor core. On the APTW image, most tumor visible on the Gd- temporal and occipital lobe. The Gd-enhancing tumor core had a

T,W image was homogeneously hyperintense. For HGGs (Fig. 3), the lesion  heterogeneous APT signal intensity from 1.59%-3.58%.

was hyperintense on T,W image and hypointense in T;W image, with a

heterogeneous Gd-enhancing mass. APTW image clearly

identified the tumor core as heterogeneous hyperintense lesion.

Quantitative analysis: APTW signal intensities and distribution

inside the tumor core, and total CEST signal intensities were all

significantly lower in PCNSLs than in HGGs (Fig. 4). On the

contrary, semi-solid-related MTR values were significantly higher

in PCNSLs than in HGGs. Relatively higher APTWSs (sensitive to

mobile cytosolic proteins) and lower MTRs (sensitive to semi-

solid chemicals, such as nuclear proteins) were consistent with the

histological characteristics of higher nucleus-to-cytoplasm ratios

in PCNSLs than in HGGs (Fig. 5).

Conclusion

Our initia data show that APT imaging can differentiate PCNSLs

] i . . . Fig. 5. Optically magnified images
from HGGs. Adding APT to standard MRI sequences would  Fig 4. Comparison of the maximum APTW (1020) of H& E-staned soctions

potentially improve the diagnostic accuracy of MRI. signd intensities  (APTWia),  the (o) A lymphoma showing dense
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