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[ Abstract | Background and purpose: Owing to the reliance on computed tomography (CT) for evaluating skull-base bone
invasion in nasopharyngeal carcinoma and the potential harm of ionizing radiation from CT, zero echo time magnetic resonance
imaging (ZTE-MRI) offers high-resolution bone delineation without radiation exposure. Therefore, this study aimed to systematically
assess the diagnostic performance of ZTE-MRI for detecting skull-base bone invasion and to explore its clinical feasibility as an
alternative to CT. Methods: This prospective study collected 95 nasopharyngeal carcinoma patients treated in Fujian Provincial
Cancer Hospital from April 2020 to December 2022 as the research subjects. The patients who do not meet the inclusion standards
would be excluded. Using the GE Discovery 750W 3.0T MR scanner to obtain unenhanced scan and enhanced scan, using ZTE-
MRI technology to obtain ZTE-MRI and CT image. The results of the imaging scans were used to independently assess skull base
bone invasion by two radiologists. This study was approved by the Ethics Committee of Fujian Cancer Hospital (K2025-314-01),
and informed consent from the patients were obtained. Results: A total of 80 nasopharyngeal carcinoma patients were included in the

final analysis. There was a high degree of consistency between CT diagnosis of nasopharyngeal carcinoma skull base bone invasion
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and of gold standards, and the difference was statistically significant (x=0.645, P<<0.001). There was a high degree of consistency

between ZTE-MRI diagnosis of nasopharyngeal carcinoma skull base bone invasion and of gold standards, and the difference was

statistically significant (x=0.774, P<<0.001). There was a high degree of consistency between ZTE-MRI combined with conventional

MRI diagnosis of nasopharyngeal carcinoma skull base bone invasion and gold standards, and the difference was statistically

significant (k=0.912, P<<0.001). Conclusion: ZTE-MRI technology provides "like CT" images for the skull base bone invasion in

nasopharyngeal carcinoma, and ZTE-MRI technology can replace CT examination in clinical practice.

[ Key words ] Nasopharyngeal carcinoma; Skull base; Computed tomography; Magnetic resonance imaging; Zero echo time
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Patients with newly diagnosed nasopharyngeal carcinoma from 2020 to 2022 (n=95)

!

Inclusion criteria:

(D Age 18 to 75 years;

(2 Pathologically confirmed nasopharyngeal
carcinoma, patients who did not receive
chemotherapy, radiotherapy or targeted therapy;

(3 Non-contrast enhanced CT; non-contrast
enhanced MRI; contrast-enhanced MRI; ZTE-
MRI; before treatment

Exclusion criteria:

(D Patients who have received
radiotherapy, chemotherapy, surgery

S =)

(2) Patients with primary bone disease in
the skull base (n=5);

(3 The image quality does not meet the
diagnostic requirements (n=3)

!

Patients were eligible for enrollment (#=80)

B BEMNHERRERREE

Fig. 1 Flow diagram of participant selection

B2 HWAECTEEEGRSHMAZTE-MRIE&KLE

Fig.2 Comparison of axial CT bone window image and axial

ZTE-MRI image

A 46-years-old male with nasopharyngeal carcinoma. A: CT showed the
absence of high-density shadow in medial pterygoid plate (as shown by
white arrow). B: ZTE-MRI showed the absence of high signal shadow
in medial pterygoid plate (as shown by white arrow).

El3  HAEMMRI TIWIEEE RS ZTE-MRIE & L&
Fig.3 Comparison of axial conventional MRI T1WI enhanced
image and axial ZTE-MRI image

A 52-years-old female with nasopharyngeal carcinoma. A: Axial
conventional MRI TIWI enhanced image showed nasopharyngeal
carcinoma invading the bone cortex of basal occipital bone, with
discontinuous low signal lines (as shown by white arrows); B: Axial
ZTE-MRI showed discontinuous high signal lines (as shown by white
arrows) in the bone cortex of basal occipital bone.
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(k=0.645, P<<0.001, #1) . ZTE-MRIZWi &
W U B 1R AL 5 2 L An E i — B0 R 45
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®1 CTESRIRESIHER —BEILE
Tab.1 Comparison of consistency between CT and standard

imaging diagnosis results

Standard imaging diagnosis »

CT Total n x value P value
) )
) 46 2 48
0.645 0.001
) 11 21 32
Total 57 23 80

®2 ZTE-MRISSLILIRESHI &R — B R
Tab.2 Comparison of consistency between ZTE-MRI and

standard imaging diagnosis results

Standard imaging diagnosis #

ZTE-MRI Total n x value P value
(G )
+) 50 1 51
0.774  0.001
) 7 22 29
Total 57 23 80

ZTE-MRI: Zero echo time magnetic resonance imaging.

CT. ZTE-MRI, ZTE-MRIB & % M
MR IR S 8 i 0 i i 4= A0 04 BH P 28 45 0l oy
60.00% (48/80) . 63.75% (51/80) F167.50%
(54/80) . ZTE-MRIBKAH HIMRIZ KT &0 Ji i
EHRILRY R H94.73% (54/57) , FrfE
9100.00% (23/23) , FEFPEGERRIF L TR
fb, TTHRES AR MR (R R SR sk e
L) %,

R3 ZTE-MRIBX&EMMRIS S LR EIS T4 R —B b &

Tab.3 Comparison of consistency between ZTE-MRI combined with conventional MRI and standard imaging diagnosis results

ZTE-MRI combined with

Standard imaging diagnosis »n

conventional MRI ) o Total n K value P value
G 54 0 54
0.912 0.001
) 3 23 26
Total 57 23 80

ZTE-MRI: Zero echo time magnetic resonance imaging.
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