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About the cover

Magnetic resonance imaging (MRI) has been widely applied in
the diagnosis of multisystem diseases due to its advantages of
non-ionizing radiation and high soft-tissue resolution. In current
clinical practice, standardized commercial coils are commonly
used, including head and neck combined coils, abdominal coils,
and various region-specific coils. These coils are typically
characterized by fixed structures, standardized parameters, and
specific anatomical targeting.

Although the above hardware configurations generally meet
the requirements of routine imaging, MRI systems still face
considerable technical challenges in more complex application
scenarios. In particular, the high magnetic field environment
imposes stringent demands on the electromagnetic compatibility of
surrounding devices, rendering many electromagnetically sensitive
instruments unable to function properly during scanning. This
limitation hinders the advancement of MRI in emerging fields
such as cross-modal monitoring and intraoperative navigation. In
practical applications, conventional commercial coils face several
challenges, including limited adaptability, poor anatomical
conformity, and restricted generalizability. These issues are
particularly evident in scenarios involving intraoperative imaging,
variable body habitus, or spatial transfer between rooms. Rigid
coil structures often fail to conform to different patient anatomies,
leading to reduced signal-to-noise (SNR) ratio, lower contrast, and
prolonged scan times. Furthermore, region-specific coils usually
require separate configurations, increasing both equipment costs
and clinical complexity.

To address these limitations, our research team developed a
transportable magnetic resonance imaging detection array
(TMRDA) to improve the flexibility and applicability of MRI
hardware. The TMRDA system supports seamless transport
between operating rooms and MRI suites, while also enabling
real-time imaging to monitor surgical status and outcomes.
High-density flexible coils serve as a key component of the
system, and their imaging performance must be rigorously
validated.

In this study, we systematically evaluated the imaging
performance of TMRDA compared with commercial coils
(head-neck combined coil and abdominal coil) for imaging the
brain, liver, and hip. Using both standardized phantom
experiments and scans of 34 healthy volunteers, we found that
TMRDA achieved superior or comparable performance in key
imaging parameters such as SNR and contrast-to-noise ratio in T1-
and T2-weighted sequences. Subjective assessments by
radiologists also demonstrated high consistency (Cohen's x > 0.8).
Additionally, the system maintained stable performance in
multiparametric quantitative imaging, confirming its reliability
across multiple anatomical regions.

This study provides a comprehensive evaluation of TMRDA
from both objective and subjective imaging perspectives. The
results demonstrate its potential for clinical translation and
engineering value in scenarios such as intraoperative navigation
and multi-site imaging. Please see text page 72.
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