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Abstract
This compilation reviews advancements in head and neck imaging. It covers AI-driven techniques for ENT radiology, quantitative

MRI for sinonasal masses, ultrasound for neck lesions, and dual-energy CT for paranasal sinuses. Imaging of congenital anomalies,
PET/CT for head and neck cancers, advanced MRI for cranial nerves, and radiomics for prognostication are also discussed. These
technologies enhance diagnostic accuracy, guide treatment, and improve patient outcomes.
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Introduction
Advanced imaging techniques are revolutionizing the field of oto-
laryngology, offering enhanced diagnostic capabilities and im-
proved patient care. In the realm of ENT radiology, deep learning-
based reconstruction and dual-energy CT are proving instrumen-
tal in refining the characterization of lesions, precisely delineating
tumor margins, and identifying subtle pathologies within critical
anatomical areas such as the sinonasal tract, temporal bone, and
neck. These sophisticated methods are paving the way for more
accurate diagnoses and tailored treatment strategies [1].

Quantitative MRI, particularly diffusion-weighted imaging
(DWI) and apparent diffusion coefficient (ADC) mapping, is gain-
ing prominence for its ability to differentiate between benign and
malignant sinonasal masses. While established ADC value thresh-
olds offer valuable insights, ongoing research into multiparametric

MRI approaches promises to further elevate diagnostic performance
and reduce ambiguity in the assessment of these lesions [2].

Ultrasound technology continues to play a vital role in the evalu-
ation of superficial neckmasses, serving as a crucial tool for guiding
fine-needle aspiration biopsies and distinguishing between cystic
and solid formations. The integration of contrast-enhanced ultra-
sound (CEUS) further enhances its utility by providing additional
layers of characterization for specific types of neck masses, thereby
aiding in more definitive diagnoses [3].

Dual-energy CT, a form of spectral imaging, is being increas-
ingly utilized for the comprehensive assessment of inflammatory
and neoplastic diseases affecting the paranasal sinuses. Its inherent
capability for material decomposition allows for superior differen-
tiation of soft tissues, calcifications, and fluid components, which
is paramount for precise diagnosis and effective treatment planning
in sinonasal pathology [4].

The imaging of congenital anomalies of the ear and temporal
bone is critically dependent on advanced modalities like MRI and
CT. These techniques are indispensable for accurately delineating
complex anatomical variations, which is of utmost importance for
meticulous surgical planning in conditions ranging from atresia and
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malformations to congenital cholesteatoma [5].

In the domain of head and neck cancers, PET/CT imaging, par-
ticularly 18F-FDG PET/CT, has become a cornerstone in manage-
ment protocols. Its efficacy in staging, assessing treatment re-
sponse, and detecting recurrence is well-established, offering sig-
nificant advantages in identifying metabolically active disease that
might be otherwise undetectable with conventional imaging modal-
ities [6].

Advanced MRI sequences, including susceptibility-weighted
imaging (SWI) and diffusion tensor imaging (DTI), are expand-
ing the diagnostic armamentarium for evaluating cranial nerves and
their adjacent structures. These techniques are invaluable for de-
tecting subtle nerve compromise stemming from trauma, inflam-
mation, or neoplastic infiltration, providing critical information for
neurological assessments [7].

Vestibular schwannomas, a common group of tumors, are exten-
sively evaluated through MRI, which provides a detailed spectrum
of imaging findings. Characterizing signal intensity, enhancement
patterns, and diffusion parameters on MRI is essential for diagno-
sis and for distinguishing these lesions from other cerebellopontine
angle masses [8].

The imaging of deep neck infections necessitates adherence to
current guidelines and best practices, with CT playing a pivotal
role. CT imaging is crucial for accurately delineating the extent
of infection, precisely locating abscesses, and providing essential
guidance for timely surgical intervention, thereby optimizing pa-
tient outcomes [9].

Radiomics, a sophisticated quantitative imaging analysis tech-
nique, is emerging as a powerful predictive tool in ENT radiol-
ogy. By extracting quantitative features from CT and MRI data,
radiomics offers novel insights into predicting treatment response
and prognosis for various head and neck malignancies, augmenting
traditional visual interpretation methods [10].

Description

The sophisticated application of advanced imaging techniques, such
as deep learning-based reconstruction and dual-energy CT, is sig-
nificantly enhancing the diagnostic accuracy within ENT radiol-
ogy. These methods are adept at characterizing lesions, delineat-
ing tumor margins, and detecting subtle pathologies in the sinonasal
tract, temporal bone, and neck, thereby advancing clinical decision-
making [1].

Quantitative MRI techniques, particularly diffusion-weighted
imaging (DWI) and apparent diffusion coefficient (ADC) mapping,
are being employed to distinguish benign from malignant sinonasal
masses. While current ADC value thresholds provide a foundation,
the development of multiparametric MRI approaches is expected to
further refine diagnostic capabilities in this area [2].

Ultrasound remains a fundamental modality for evaluating su-
perficial neckmasses. Its utility extends to guiding fine-needle aspi-
ration biopsies and differentiating cystic from solid lesions. The in-
corporation of contrast-enhanced ultrasound (CEUS) offers an addi-
tional layer of detail for the characterization of specific neck masses
[3].

Advanced CT techniques, including spectral imaging, are cru-
cial for assessing both inflammatory and neoplastic conditions of
the paranasal sinuses. Dual-energy CT, in particular, facilitates ma-
terial decomposition, leading to improved differentiation of soft tis-
sues, calcifications, and fluid components, which is vital for accu-
rate diagnosis and treatment planning [4].

The imaging of congenital anomalies of the ear and temporal
bone heavily relies on MRI and CT. These modalities are essen-
tial for delineating complex anatomical variations, which is a crit-
ical prerequisite for effective surgical planning in conditions such
as atresia, malformations, and congenital cholesteatoma [5].

PET/CT imaging, specifically 18F-FDG PET/CT, plays a sig-
nificant role in the management of head and neck cancers. It aids
in staging, assessing treatment response, and detecting recurrences
by identifying metabolically active disease that may not be apparent
on conventional imaging [6].

Advanced MRI sequences, including susceptibility-weighted
imaging (SWI) and diffusion tensor imaging (DTI), are increasingly
utilized for the detailed evaluation of cranial nerves and surrounding
structures. These techniques are instrumental in identifying subtle
nerve compromise resulting from trauma, inflammation, or neoplas-
tic processes [7].

Vestibular schwannomas are comprehensively characterized by
MRI, with a focus on signal intensity, enhancement patterns, and
diffusion parameters. MRI is also key in the differential diagnosis
of masses within the cerebellopontine angle [8].

Imaging of deep neck infections follows established guidelines,
with CT being the preferred modality. CT effectively delineates the
extent of infection, identifies abscesses, and guides surgical inter-
ventions, contributing to improved patient management [9].

Radiomics, a quantitative analysis of medical images, is find-
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ing growing application in ENT radiology for predicting treatment
outcomes and prognosis in head and neck cancers. Features ex-
tracted from CT and MRI through radiomics provide insights that
complement visual interpretation, offering new avenues for patient
stratification and therapeutic guidance [10].

Conclusion
This collection of research highlights the advancements in diagnos-
tic imaging for various head and neck conditions. Modern tech-
niques like deep learning-based reconstruction, dual-energy CT,
and quantitative MRI are improving the accuracy in diagnosing
sinonasal masses and characterizing lesions in the temporal bone
and neck. Ultrasound is crucial for superficial neck masses and
guiding biopsies, while advanced MRI sequences aid in evaluating
cranial nerves and vestibular schwannomas. PET/CT is essential for
head and neck cancer management, and radiomics offers predictive
insights. Imaging plays a vital role in surgical planning for congen-
ital anomalies and guiding interventions for deep neck infections.
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