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Perioperative optimization of patients undergoing pancreatic surgery
Pancreatic surgery has gained in volume in many parts of the world in recent years.

This is mainly caused by the rising incidence of pancreatic cancer, for which resection is the

only potentially curative treatment modality. There are also indications for pancreatic

surgery in specific scenarios of benign diseases such as chronic pancreatitis. For example,

the number of pancreatic resections carried out in Germany in 2021 was about 12,000,

which equals a rate of roughly 15 per 100,000 inhabitants (1). Notwithstanding this rise in

volume, pancreatic resections still bear a relevant risk of complications and death. While

the benchmark for mortality is assumed 2% for pancreatic head resection and 1% for distal

pancreatectomy, the benchmark for morbidity is between 50% and 60% for both surgeries

(2). Yet, in broad clinical practice, these targets are not always reached, with mortality

depending on a variety of factors such as hospital and surgeon volume (3). Thus, it is

evident that optimal selection, preparation and intra- and postoperative treatment of

patients is required to increase the likelihood of a favorable postoperative outcome.

The appropriate indication for surgery in patients with pancreatic cancer is paramount.

Interdisciplinary tumor boards play an important role in weighing expected benefits against risks

of the available treatments and can recommend a treatment on an evidence basis. Even if

technical resectability is given, patients with a high risk of subsequent tumor recurrence and thus

poor oncological prognosis will most likely not benefit from upfront surgery. While as of now

there is no unanimously accepted modality to predict recurrence risk and survival, a number of

potential parameters deserve consideration and further validation. In this special issue, Yang et al.

have demonstrated that high serum concentrations of Gremlin 1 (GREM1), a regulator of bone

morphogenetic protein signaling, predict shorter survival. This makes it a promising candidate to

be potentially used as an adjunct to carbohydrate antigen 19-9 (Ca 19-9), which so far is the only

biomarker routinely employed to evaluate the prognosis of patients with pancreatic cancer, but is

not without limitations in its applicability (4). In fact, Ca 19-9 serum levels are affected by

cholestasis. Wu et al.’s study suggests that Ca 19-9 levels should be adjusted for total bilirubin

levels and clinical stage to enhance their prognostic value. Nomograms are a good instrument to

assess the prognosis based on several factors. Guo et al. have developed and validated such a
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nomogram incorporating age, tumor size, leukocyte count, lymphocyte/

monocyte ratio and albumin for predicting lymph node metastases.

While local lymph node metastases do not pose a contraindication to

resection, they indicate more advanced disease and might influence the

decision for or against neoadjuvant therapy. Finally, the study by Cheng

et al. suggests that the level of folate receptor-positive circulating tumor

cells could predict recurrence and survival in patients with

pancreatic adenocarcinoma.

Most patients with cancers located in the pancreatic head or

periampullary region are jaundiced upon diagnosis. There is an

ongoing debate if preoperative biliary drainage should be aimed for,

with improved hepatic function as an argument in favor and the risk of

interventional complications and infection of the pancreato-

biliary duct system as arguments against it (5). Pattarapuntakul et al.

show in their series of patients undergoing pancreatic head

resections for periampullary lesions, the majority of which were

pancreatic adenocarcinoma, ampullary adenocarcinoma, and

cholangiocarcinoma, that preoperative bile drainage was not

associated with 1-year survival, but with a lower risk of

intraoperative bleeding and bile leakage. Based on their analyses, they

recommend drainage for severely jaundiced patients, suggesting a

threshold of 14.6 mg/dL.

Intraoperative techniques play an important role with regard to

postoperative morbidity. While in pancreatoduodenectomy, the

pancreatic anastomosis is a crucial element with postoperative

pancreatic fistula (POPF) being one of the most impacting

complications (6), in distal pancreatectomy the closure of the

resection margin is of relevance to avoid POPF. In 2011, the multi-

centre randomized DISPACT trial failed to show superiority of stapler

versus suture closure of the remnant (7). Consequently, there is no

uniform standard for margin closure. In a propensity-matched

analysis, Tian et al. show a considerably lower incidence of POPF for

lockstitch-enforced staple line closure compared with staple line closure

alone. This result requires verification in randomized trials. Drain

placement and timing of removal remain issues of controversy in

pancreatic surgery and particularly so in pancreatoduodenectomy. In

line with the results of recent meta-analyses on the topic, Xie et al. show

in a propensity-matched analysis that drain removal on postoperative

day three is safe.
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After resection of pancreatic cancer and successful recovery of

the patient, estimating the risk of recurrence is important to decide

about the expected benefit from generally recommended adjuvant

treatment and to guide follow-up. Tong et al. developed

and validated a nomogram for predicting the risk of subsequent

hepatic metastases incorporating postoperative Ca-125 level, tumor

differentiation and size, lymph node ratio and venous invasion.

In summary, pre- intra- and postoperative management of

patients undergoing pancreatic resections is crucial to achieve the

best outcomes both in terms of postoperative morbidity and

mortality and in terms of oncological outcomes for patients with

cancer. The studies contained in this special issue have suggested

some promising approaches, which require and deserve further

validation in prospective studies.
Author contributions

All authors have drafted the manuscript, provided intellectual

content, and approved of the final version of the manuscript.
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.
References
1. Destatis Statistisches Bundesamt. Hospital statistics based on rates per case (DRG
statistics). operations and procedures of and patients in hospitals (2021). Available at:
https : //www.destat is .de/DE/Themen/Gesel lschaft-Umwelt/Gesundheit/
Krankenhaeuser/Publikationen/Downloads-Krankenhaeuser/operationen-
prozeduren-5231401217014.pdf?__blob=publicationFile.

2. Probst P, Hüttner FJ, Meydan Ö, Abu Hilal M, Adham M, Barreto SG, et al.
Evidence map of pancreatic surgery-a living systematic review with meta-analyses by
the international study group of pancreatic surgery (ISGPS). Surgery (2021) 170
(5):1517–24. doi: 10.1016/j.surg.2021.04.023

3. Balzano G, Guarneri G, Pecorelli N, Paiella S, Rancoita PMV, Bassi C, et al.
Modelling centralization of pancreatic surgery in a nationwide analysis. Br J Surg
(2020) 107(11):1510–9. doi: 10.1002/bjs.11716

4. Khomiak A, Brunner M, Kordes M, Lindblad S, Miksch RC, Öhlund D,
et al. Recent discoveries of diagnostic, prognostic and predictive biomarkers
for pancreatic cancer. Cancers (Basel) (2020) 12(11):3234. doi: 10.3390/cancers
12113234

5. Blacker S, Lahiri RP, Phillips M, Pinn G, Pencavel TD, Kumar R, et al. Which
patients benefit from preoperative biliary drainage in resectable pancreatic cancer?
Expert Rev Gastroenterol Hepatol (2021) 15(8):855–63. doi: 10.1080/17474124.2021.
1915127

6. Bassi C, Marchegiani G, Dervenis C, Sarr M, Abu Hilal M, Adham M, et al. The
2016 update of the international study group (ISGPS) definition and grading of
postoperative pancreatic fistula: 11 years after. Surgery (2017) 161(3):584–91. doi:
10.1016/j.surg.2016.11.014

7. Diener MK, Seiler CM, Rossion I, Kleeff J, Glanemann M, Butturini G, et al.
Efficacy of stapler versus hand-sewn closure after distal pancreatectomy (DISPACT): a
randomised, controlled multicentre trial. Lancet (2011) 377(9776):1514–22. doi:
10.1016/S0140-6736(11)60237-7
frontiersin.org

https://doi.org/10.3389/fonc.2022.1012609
https://doi.org/10.3389/fonc.2022.1012609
https://doi.org/10.3389/fonc.2022.1040508
https://doi.org/10.3389/fonc.2022.999002
https://doi.org/10.3389/fonc.2022.993901
https://doi.org/10.3389/fonc.2022.1040411
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Krankenhaeuser/Publikationen/Downloads-Krankenhaeuser/operationen-prozeduren-5231401217014.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Krankenhaeuser/Publikationen/Downloads-Krankenhaeuser/operationen-prozeduren-5231401217014.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Krankenhaeuser/Publikationen/Downloads-Krankenhaeuser/operationen-prozeduren-5231401217014.pdf?__blob=publicationFile
https://doi.org/10.1016/j.surg.2021.04.023
https://doi.org/10.1002/bjs.11716
https://doi.org/10.3390/cancers12113234
https://doi.org/10.3390/cancers12113234
https://doi.org/10.1080/17474124.2021.1915127
https://doi.org/10.1080/17474124.2021.1915127
https://doi.org/10.1016/j.surg.2016.11.014
https://doi.org/10.1016/S0140-6736(11)60237-7
https://doi.org/10.3389/fonc.2023.1170409
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Perioperative optimization of patients undergoing pancreatic surgery
	Author contributions
	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


