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Editorial on the Research Topic:
Methods in radiation oncology

In recent years, radiotherapy has played a critical role for cancer patients’ treatment.
Recently different radiotherapy methods have emerged and different studies have tried to
maximize their efficacy while limiting their disadvantage (1). In this Research Topic
editorial letter, we tried to address the most recent methods of radiotherapy, how they can
conquer current challenges in different cancer radiation therapy, their therapeutic efficacy,
and probable weakness.

Radiotherapy always has been a well-known treatment options for esophageal cancer
patients who are not candidates for surgery. Two methods of radiation therapy including,
involved field irradiation (IFI) and elective nodal irradiation (ENI) has been widely
investigated for esophageal cancer. elective lymph node irradiation (ENI) aim is to
irradiate to an area that has not been metastasized to decrease chance of metastasis
formation which can improve local area control but did not improve overall survival (OS).
On the other hand, ENI can increase risk of treatment-related adverse events. IFI irradiates
only the affected area to limit the area of irradiation. According to the metanalysis
published in our Research Topic (2), IFI offers significant improvements in overall
survival rates at 5 years compared to ENI. While, it is associated with a notable decrease
in the incidence of grade >2 acute esophagitis and grade >3 acute esophagitis, highlighting
its potential to reduce treatment-related adverse events. The findings introduce IFI as a
promising treatment method for esophageal cancer patients undergoing definitive
radiotherapy or chemoradiotherapy.

Stereotactic body radiotherapy (SBRT) has been employed as a deeply effective
treatment modality for lung cancer which not only can deliver precise radiation dose to
the tumor site but also offer minimal damage to surrounding healthy tissues (3). However,
intrafraction motion during SBRT can lead to target dose discrepancies, compromising
treatment efficacy. Therefore, many research studies have focused on investigating the
impact of intrafraction variation on target dose distribution in lung SBRT. The main issue
in the lung SBRT is respiratory-induced target motion can lead to tumor geometric
uncertainty and consequent reduction in the local control and increase the chance of off-
target radiation delivery to nearby organs. Thus, respiratory motion must be managed and
controlled during treatment. In this Research Topic one of the evaluated radiation therapy
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methods is SBRT for lung and we underscored the importance of
accounting for motion effects in SBRT treatment planning to ensure
optimal dose delivery and treatment outcomes.

This motion issue during fractions of radiation therapy has been
mentioned for different tumors especially in the respiratory and
gastrointestinal system while knowledge methods have introduced
to solve this problem. Accurate monitoring of intrafraction tumor
motion is an option for ensuring precise radiation dose delivery
during radiotherapy and recent studies have investigated the
accuracy of ultrasound tracking for monitoring tumor motion in
real-time in pancreas tumor. Researcher demonstrated that
ultrasound tracking exhibits high accuracy in tracking tumor
motion and ultrasound tracking may represent a potential
method for real-time monitoring of targets during radiotherapy,
facilitating more accurate delivery of radiation doses and improving
treatment outcomes for patients with pancreatic cancer and other
tumors which move during irradiation and ultrasonography is
possible for their traction (4).

Proton pencil beam scanning (PBS) transmission has gained a lot
of interest as a potential treatment modality for lung cancer as it
exhibits high toxicity-sparing effects and improved treatment
outcomes. Plan quality and robustness of proton PBS transmission
FLASH delivery in lung cancer treatment has been a hot topic so far
for research studies. In this Research Topic we found out that while
transmission plans have yielded slightly inferior plan quality
compared to conventional proton SBRT plans, they have
demonstrated improved robustness and potential for toxicity-
sparing effects. By employing more beams, both dose and dose-rate
robustness for transmission plans can be achieved, offering promising
prospects for enhancing treatment efficacy and minimizing
treatment-related adverse events in lung cancer patients (5).

In conclusion, the evolution of radiotherapy in recent years has
been instrumental in advancing cancer treatment options. As
highlighted in this editorial letter, various radiotherapy methods
have emerged, each with its unique strengths and challenges. From
the promising outcomes of IFI in esophageal cancer to the
challenges of managing intrafraction motion in SBRT for lung
cancer, researchers continue to innovate and refine treatment
strategies. Additionally, the potential of ultrasound tracking and
proton pencil beam scanning (PBS) transmission offers further
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avenues for improving treatment outcomes and minimizing
adverse events. Overall, these advancements underscore the
ongoing commitment to enhancing radiotherapy efficacy while
prioritizing patient care and safety.

Author contributions

AK: Conceptualization, Data curation, Formal analysis,
Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review &
editing. MB: Conceptualization, Data curation, Formal analysis,
Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review &
editing. MK: Conceptualization, Data curation, Formal analysis,
Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing — original draft, Writing - review &
editing. FG: Conceptualization, Data curation, Formal analysis,
Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review & editing.

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.

stereotactic body radiotherapy. Front Oncol. (2022) 12:1010411. doi: 10.3389/
fonc.2022.1010411

4. Ji T, Feng Z, Sun E, Ng SK, Su L, Zhang Y, et al. A phantom-based analysis for
tracking intra-fraction pancreatic tumor motion by ultrasound imaging during
radiation therapy. Front Oncol. (2022) 12:996537. doi: 10.3389/fonc.2022.996537

5. Wei S, Lin H, Huang S, Shi C, Xiong W, Zhai H, et al. Dose rate and dose
robustness for proton transmission FLASH-RT treatment in lung cancer. Front Oncol.
(2022) 12:970602. doi: 10.3389/fonc.2022.970602

frontiersin.org


https://doi.org/10.1038/nrclinonc.2015.120
https://doi.org/10.3389/fonc.2022.1034656
https://doi.org/10.3389/fonc.2022.1010411
https://doi.org/10.3389/fonc.2022.1010411
https://doi.org/10.3389/fonc.2022.996537
https://doi.org/10.3389/fonc.2022.970602
https://doi.org/10.3389/fonc.2024.1388519
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Methods in radiation oncology
	Author contributions
	Conflict of interest
	Publisher’s note
	References



<<
  /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


