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E D I T O R I A L

Artificial intelligence and surgery

 Artificial intelligence (AI) has a significant impact on the field of
healthcare,particularly imagingandvideoanalyses. Itcanconsid-
erablysupportclinicaldecision-making,includingtheautomaticdi-
agnosisofgastrointestinalcancerduringendoscopyandautomated
detectionofpulmonarylesionsoncomputedtomography(CT).1,2 In 
thefuture,AImayprovideinnovativesolutionsthatimprovesurgical
efficiencyandpatientoutcomesinthefieldofsurgicalprocedures.
Integrating AI into surgery can potentially redefine the surgical
procedures,usheringinaneweraofpersonalizedanddata-driven
healthcare.

1  |  AI IN PREOPER ATIVE PL ANNING

TheroleofAI inpreoperativeplanningissubstantial.Byanalyzing
large amounts ofmedical data, including patient records, imaging
findings(e.g.,CTandendoscopy),andprevioushistory,AIcanhelp
surgeonsplanmoreeffectiveandpersonalized surgical strategies.
For instance, it can predict potential perioperative complications,
suggestingoptimalsurgicalapproaches,andevensimulatesurgical
outcomes.Furthermore,AIcananalyzeCTscanstocreate3Dmod-
elsofpatientanatomy,suchasbloodvessels,allowingsurgeonsto
plansurgerieswithalevelofdetailthatwaspreviouslyunattainable.

2  |  ROBOTIC SURGERY AND AI 
NAVIGATION

Roboticsurgery,oneofthemostnotableapplicationsofAI insur-
gery,hasbeenagamechanger.Comparedwiththeconventionalap-
proach,roboticsystemssuchasthedaVinciSurgicalSystemenable
surgeonstoperformfineandcomplexprocedureswithmorepreci-
sion,flexibility,andcontrol.AIenhancesthesesystemsbyproviding
real-timeanalysisandprecisioninmovementandlearningfromeach
surgeryperformed, thereby improving theoutcomesover time. In
particular, advanced image recognition powered by AI algorithms
aids inquickly identifyingcriticalanatomicalstructures,navigating
complicatedanatomymoreeasily,andreducingtheriskofdevelop-
ingsurgicalcomplications.3,4 Inaddition,AI'sabilitytounderstand
andanalyzesurgicalprocess facilitates seamless informationshar-
ingacrossthesurgicalteam,contributingtotheearlydetectionof

complicationsandensuringrapidintervention.5Moreover,incorpo-
ratingAIintosurgicalrobotsrepresentsagiantleapforward.These
AI algorithm-controlled robotic systems perform complex proce-
dureswithunparalleledprecision.Theyareoftentailoredtoadaptto
theuniqueskillsofindividualsurgeons,therebyimprovingsurgical
accuracywhileminimizingthepotentialforerror.Thesynergisticco-
operationbetweenhumansurgeonsandAI-guidedroboticsystems
representsaneweraofcooperative,high-leveledsurgery.

3  |  POSTOPER ATIVE C ARE AND AI

AIalsoplaysapivotalroleinoverseeingandoptimizingpatientre-
coveryaftersurgery.Throughtheuseofsensorsanddataanalysis,AI
canforeseepotentialcomplicationsandreadmissionsbeforeserious
problemsdevelop,enablingsurgeonstoprovidetimelyandtargeted
interventionsandcontributingsignificantlytooverallpostoperative
care.AIinvolvementgoesbeyondmeremonitoringtotailoringpost-
operativecareplansthroughahighdegreeofpersonalizationbased
on each patient's unique data profile. This personalized approach
considersindividualhealthparameters,medicalhistory,andspecific
recoveryneeds.Suchprecisionincareplanningaddressespatient-
specificrequirementsandimprovestheoverallrecoveryexperience,
therebypotentiallyacceleratingthehealingprocess.

4  |  AI IN SURGIC AL EDUC ATION

AIisalsorevolutionizingsurgicaltrainingfortrainees.Implementing
AIintrainingincludestheuseofinnovativetoolssuchasvirtualreal-
ityandaugmentedrealitysimulations,fundamentallychangingthe
learningexperienceofsurgeons.WithAIabletotailorthetraining
experiencetoeachtrainee'sskilllevel,thesesimulationscanprovide
adynamicandadaptive learningplatform thatgoesbeyond tradi-
tionalmethods;thus,themodulescanbeindividualizedaccordingto
thetrainee'sneedsandproficiencylevel.

Inthisway,youngsurgeonscanimmersethemselvesinrealsce-
narios and gain hands-on experiencewithout the risks associated
withactualsurgery.ByutilizingAI-enhancedinteractivesimulations,
surgicaltechniquescanbethoroughlyunderstood,layingthefoun-
dationofpracticalskillsessentialforsuccessfulsurgery.
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5  |  ETHIC AL AND PR AC TIC AL 
CONSIDER ATIONS

While AI demonstrates significant benefits in surgery, it still has
ethicalandpracticalchallenges.RelianceonAIandroboticsystems
raises questions about liability and accountability in the event of
surgicalerrors.Giventhatthesesystemsrequireaccesstopatients'
personaldata,dataprivacyandsecurityissuesalsoemerge.Training
surgeons to effectively use these advanced technologies is also a
challengebecauseof theneedforequitableaccess to thesetech-
nologiesamongdifferentgeographicandsocioeconomicgroups.

In conclusion, the integration of AI into surgery represents a
majorleapforwardinmedicaltechnology.Itcanpotentiallyincrease
surgicalaccuracy,improvepatientoutcomes,andrevolutionizesur-
gical training.However, the ethical and practical challenges asso-
ciatedwithAImustbeaddressed.Withcareful considerationand
continueddevelopment,AI in surgerywill continue to evolve and
benefitpatientsandhealthcareprofessionals.
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