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Editorial on the Research Topic
Reviews in cancer imaging and image-directed interventions

This Research Topic is concerned with the application of medical imaging in the
diagnosis and treatment of cancer. It includes the use of a range of imaging modalities, such
as computed tomography (CT), magnetic resonance imaging (MRI), positron emission
tomography (PET), optical coherence tomography (OCT), molecular luminescence
spectroscopy, and their applications in detecting and characterizing tumors, as well as
guiding interventions such as biopsies and targeted therapies. The reviews in this field aim
to provide clinicians with a comprehensive understanding of the latest advances in cancer
imaging and image-directed interventions, including the use of artificial intelligence (AI)
and other emerging technologies. By keeping up with the latest research, clinicians can
improve patient outcomes and enhance the overall quality of cancer care. The editorial
article discusses 9 reviews, 7 systematic reviews, 1 mini review articles, covering organs
such as liver, brain, lung, prostate, abdominal, and oral and maxillofacial regions.

Starting with the upper most part of the human body, brain cancer is a complex disease
that can have a profound impact on individuals, and understanding its importance requires
a comprehensive understanding of its causes, symptoms, and potential treatments. Xu et al.
discusses the difficulty in diagnosing and managing glioma, and how medical imaging
techniques like MRI, PET, and spectral imaging can aid physicians in treatment. The
authors highlight the use of AI in medical imaging analysis, specifically in glioma diagnosis
and management, such as tumor segmentation and classification, prediction of genetic
markers, and treatment response and prognosis. However, the authors note that there are
still issues to be solved with Al in clinical applications, such as data management, safety,
and ethical and legal considerations. They suggest that interdisciplinary teamworks
between clinicians and researchers are necessary to solve these issues in the future. Also,
the meta-analysis in Jiang et al. evaluates the effectiveness of radiomics using non-enhanced
computed tomography (NCCT) in predicting hematoma expansion in patients with
spontaneous intracerebral hemorrhage. Ten articles comprising 1,525 subjects were
analyzed, and the radiomics model showed an Area under the curve (AUC) of 0.80.
Results revealed that the radiomics model outperformed most of the NCCT biomarkers in
predicting hematoma expansion. The study suggests that the radiomics approach has the
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potential to predict hematoma expansion and is recommended over
NCCT biomarkers. However, standardization of the radiomics
pipeline is necessary for further clinical implementation.

Continuing in the upper part of the body, particularly the oral
and macxillofacial region, Zhu et al. evaluated the accuracy of deep
learning (DL) using the convolutional neural network VGGNet
model in distinguishing benign and malignant thyroid nodules,
based on ultrasound images. A total of 11 studies were included in
the meta-analysis, and the overall estimates of sensitivity and
specificity were 0.87 and 0.85, respectively. The results suggest
that DL using the VGGNet model with ultrasound images
performed good diagnostic efficacy in distinguishing benign and
malignant thyroid nodules. Also, Wu et al. aimed to evaluate the
diagnostic value of elastosonography for detecting salivary gland
tumors and compare it to conventional ultrasound. This review
analyzed 16 studies with a total of 1,105 patients and found that
elastosonography had a pooled sensitivity of 0.73 and specificity of
0.64 for differentiating between benign and malignant tumors, with
an AUC of 0.82. The study also found that quantitative or semi-
quantitative elastosonography performed better than the qualitative
one. The authors concluded that elastosonography could be
considered a supplementary diagnostic technology to
conventional ultrasound for detecting salivary gland tumors.

Moving down to the thoracic cavity, the review article by Van
De Stadt et al. discuss the need for alternative biomarkers to predict
tumor response to EGFR tyrosine kinase inhibitor therapy in
NSCLC, highlighting the limitations of biopsies. PET studies
using EGFR TKI-based tracers have shown promise in identifying
EGFR mutational status and as a potential biomarker for tumor
response. The article discusses currently investigated EGFR-
directed PET biomarkers, their development process, and the
advances, challenges, and opportunities for EGFR PET
biomarkers to be used in routine clinical practice. Another work
(Liang et al.) analyzed 19 original studies involving 2,444 patients
and 3,012 subsolid pulmonary nodules (SSNs). They identified 18
clinical and CT features that correlated with SSN growth, including
independent risk factors such as male sex, history of lung cancer,
nodule size > 10 mm, nodule consistency, and age > 65 years. These
findings can aid in establishing risk-based follow-up management
strategies for SSN patients.

The abdominal cavity is the largest hollow space in the body,
and detecting cancer in this area is crucial due to the vital organs
located there, that are essential for proper body function. Moreover,
detecting cancer in the abdominal cavity is challenging, particularly
during its early stages. In Liang et al., radiomics-based MRI are
evaluated for predicting microvascular invasion (MVI) in
hepatocellular carcinoma (HCC) through a review of 15 studies
involving 981 patients. The results show that radiomics-based MRI
has high accuracy in predicting MVI in HCC, with a pooled
sensitivity of 0.79, specificity of 0.81, and AUC of 0.87. Though
there is heterogeneity among studies, sensitivity analysis supports
the reliability of the results. The paper highlights the development
of Al-based tools for liver cancer treatment. The use of
interventional therapy for liver cancer is presented in Ren et al..
These tools can assist clinicians in making more precise diagnoses,
treatment plans, and preventative measures for liver cancer
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patients, leading to more rational and personalized care. The
article emphasizes that Al is bringing disruptive changes to the
traditional medical model. Another systematic review article (Zhou
et al.) compare two categorization systems used to diagnose
hepatocellular carcinomas (HCCs) and determine their diagnostic
performance. The systems compared were Contrast-enhanced
ultrasound (CEUS) LI-RADS and CT/MRI LI-RADS. The study
included 43 studies, and the results showed that CEUS LR-5 and
CT/MRI LR-5 had similar diagnostic performance for HCCs, while
CEUS LR-M had a higher proportion of HCCs and a lower
proportion of non-HCC malignancies than CT/MRI LR-M. The
study also found that CEUS LR-3 had a lower risk of HCCs than
CT/MRI LR-3.

Moving to the undersurface of the right lobe of the liver, the work
by Li et al. is interested in the application of DL in the imaging
assessment of bladder cancer (BCa). DL has shown great potential in
solving medical problems, particularly in the field of medical imaging.
The authors provide an overview of current DL approaches used for
bladder segmentation and how it helps in the diagnosis, staging, and
treatment management of BCa. Also, Liu et al. discusses the
application of DL in the diagnosis of gastrointestinal subepithelial
lesions (SELs) using endoscopic ultrasonography (EUS). The study
found that Al-assisted EUS is a promising and reliable method for
distinguishing SELs, with excellent diagnostic performance, and is
superior to EUS by experts. The authors recommend conducting
more multicenter cohort and prospective studies to further develop
Al-assisted real-time diagnostic systems and validate the superiority
of Al systems. Furthermore, Liu et al. develop advanced ultrasound
examination modes for diagnosing prostate cancer (PCa), including
micro-Doppler, computerized-transrectal ultrasound, elastography,
contrast-enhanced ultrasound, and microultrasound, collectively
referred to as multiparameter ultrasound (mp-US). The
combination of two or more of these modes can provide
complementary information to multiparameter magnetic resonance
imaging (mp-MRI) for diagnosing PCa. The authors suggest that mp-
US has great potential as an imaging method for the diagnosis of PCa.

On the use of molecular luminescence for cancer imaging, the
work by Chen et al. discusses the limitations of current surgical
techniques for treating bone and soft tissue sarcoma and the
potential for intraoperative fluorescence imaging to assist
surgeons in determining tumor boundaries during surgery. The
review considers the use of fluorescence imaging technology in
clinical studies and assesses the potential of this technique to
improve the accuracy of surgical resection. It suggests that
intraoperative fluorescence imaging is a safe and straightforward
technique that does not add any additional time to the surgery and
has promising applications for the treatment of bone and soft tissue
sarcoma. In the same realm, the work by Yang et al. shows recent
advances in OCT modality, and its application in oncological
diagnosis and treatment. The review highlights how OCT imaging
can be used to detect and diagnose superficial and deep tumors in
different types of cancers such as skin, gastrointestinal, brain, breast,
bladder, and lung cancers, and how it can monitor tumor responses
to treatments. Furthermore, the work in Yi et al. review molecular
imaging techniques for cancer diagnosis and treatment, focusing on
small-molecule inhibitors as cancer target probes. They summarize
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the structural designs of affinity probes based on small-molecule
inhibitors and their impact on affinity and pharmacokinetics. The
authors present clinical examples and provide insights for future
research and clinical translations.

Others (Deng et al.) focused on the important role of NR4A1, a
nuclear subfamily 4 receptor, in regulating metabolism in various
cancers including melanoma, colorectal cancer, breast cancer, and
hepatocellular cancer. NR4A1 has been found to mediate glycolysis,
fatty acid synthesis, glutamine metabolism, and tumor immunity in
cancer cells. The review suggests that regulating NR4A1 with novel
ligands could be a promising approach to alter metabolism
signaling pathways in cancer therapy.

Finally, the use of machine learning in cancer diagnostics,
specifically focusing on the benefits of semi-supervised learning
(SSL) compared to supervised learning (SL) is presented in Eckardt
et al. SSL can use unlabeled samples in addition to labeled data for
information abstraction, which allows for more efficient use of
available data in cancer diagnostics. The article provides an
overview of SSL functionalities and assumptions, and surveys key
studies in image-based and non-image-based applications of SSL in
cancer care, including histopathology, radiology, radiotherapy, and
genomics. The authors highlight recent models and potential
pitfalls in SSL study design, and suggest future directions for SSL
in oncology.

We hope that this Research Topic will serve as a valuable resource
for individuals interested in the important field of Cancer Imaging
and Image-directed Interventions. It aims to present the most recent
experimental methods used to explore fundamental concepts in
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Cancer Imaging and Image-directed Interventions, as well as to
showcase the latest breakthroughs in the field. Furthermore, this
topic underlines important areas for future research while also
highlighting new clinical and therapeutic opportunities.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it
for publication.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fonc.2022.972984
https://doi.org/10.3389/fonc.2022.960984
https://doi.org/10.3389/fonc.2022.960984
https://doi.org/10.3389/fonc.2023.1183302
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Reviews in cancer imaging and image-directed interventions
	Author contributions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


