= =
_ Inte ratlve Rev‘ eW Castro ALC, Soares JM, Renner MB, Amaro MLM, Torres FBG, Batista J
Artificial Intelligence Applied to the Safety of Perioperative Nursing Care: Integrative Review

Artificial Intelligence Applied to the
Safety of Perioperative Nursing Care:
Integrative Review

Inteligéncia Artificial Aplicada a Seguranca da Assisténcia de Enfermagem Perioperatéria: Revisdo Integrativa
Inteligencia Artificial Aplicada a la Seguridad de la Asistencia de Enfermeria Perioperatoria: Revision Integrativa

RESUMO

Objetivo: Identificar as contribuices da inteligéncia artificial para a seguranca da assisténcia de enfermagem perioperatéria.
Método: Revisao integrativa da literatura, com coleta de dados realizada entre agosto e setembro de 2025. A busca e
selecdo dos artigos primarios, publicados em portugués ou inglés entre 2015 e 2025, ocorreram nas bases de dados:
Literatura Latino-Americana e do Caribe em Ciéncias da Saude, Base de dados em Enfermagem e Medical Literature Analysis
and Retrieval System Online. Resultados: Na busca priméaria foram encontrados 36 artigos, dos quais 10 foram incluidos. A
inteligéncia artificial apresentou potencial para contribuir com a tomada de decisao clinica ou gerencial, melhorar a precisao
e a acuracia na interpretacdo de exames de imagem, prevenir complicagdes e eventos adversos, promover qualidade de vida
e satisfacdo do paciente, identificar riscos e detectar alteracdes clinicas, otimizar o processo de trabalho e fluxo cirurgico,
favorecer a recuperacao acelerada no pés-operatério (fast-track), melhorar a comunicacédo e a colaboracao interprofissional
e colaborar com a vigilancia no periodo pods-alta hospitalar. Consideracoes finais: A inteligéncia artificial fortalece a
seguranca e a qualidade da enfermagem perioperatéria ao apoiar decisdes, prevenir complicacdes e otimizar processos.
Aliada a protocolos bem estruturados, promove cuidado eficiente, individualizado e seguro, sem substituir o pensamento
critico e o raciocinio e julgamento clinico da equipe de enfermagem.

DESCRITORES: Inteligéncia Artificial. Sistemas Inteligentes. Enfermagem Perioperatéria. Seguranca do Paciente.

ABSTRACT

Objective: To identify the contributions of artificial intelligence to the safety of perioperative nursing care. Method:
Integrative literature review, with data collection carried out between August and September 2025. The search and selection
of primary articles, published in Portuguese or English between 2015 and 2025, took place in the following databases: Latin
American and Caribbean Health Sciences Literature, Nursing Database, and Medical Literature Analysis and Retrieval System
Online. Results: In the primary search, 36 articles were found, of which 10 were included. Artificial intelligence showed
potential to contribute to clinical or managerial decision-making, improve precision and accuracy in the interpretation of
imaging exams, prevent complications and adverse events, promote quality of life and patient satisfaction, identify risks and
detect clinical changes, optimize the work process and surgical flow, favor accelerated postoperative recovery (fast-track),
improve communication and interprofessional collaboration, and assist with surveillance in the post-discharge period. Final
considerations: Artificial intelligence strengthens the safety and quality of perioperative nursing by supporting decisions,
preventing complications, and optimizing processes. Combined with well-structured protocols, it promotes efficient,
individualized, and safe care without replacing the critical thinking, reasoning, and clinical judgment of the nursing team.
DESCRIPTORS: Artificial Intelligence. Intelligent Systems. Perioperative Nursing. Patient Safety.

RESUMEN

Objetivo: Identificar las contribuciones de la inteligencia artificial a la sequridad de la asistencia de enfermeria perioperatoria.
Método: Revision integrativa de la literatura, con recopilacion de datos realizada entre agosto y septiembre de 2025. La
busqueda y selecciéon de los articulos primarios, publicados en portugués o inglés entre 2015 y 2025, se realizé en las
bases de datos: Literatura Latinoamericana y del Caribe en Ciencias de la Salud, Base de datos en Enfermeria y Medical
Literature Analysis and Retrieval System Online. Resultados: En la busqueda primaria se encontraron 36 articulos, de
los cuales se incluyeron 10. La inteligencia artificial mostré potencial para contribuir a la toma de decisiones clinicas o
administrativas, mejorar la precision y la exactitud en la interpretaciéon de exdmenes de imagen, prevenir complicaciones
y eventos adversos, promover la calidad de vida y la satisfaccion del paciente, identificar riesgos y detectar alteraciones
clinicas, optimizar el proceso de trabajo y el flujo quirdrgico, favorecer la recuperacion acelerada en el posoperatorio (fast-
track), mejorar la comunicacién y la colaboracion interprofesional y colaborar con la vigilancia en el periodo poshospitalario.
Consideraciones finales: La inteligencia artificial refuerza la seguridad y la calidad de la enfermeria perioperatoria al
apoyar las decisiones, prevenir complicaciones y optimizar los procesos. Junto con protocolos bien estructurados, promueve
una atencion eficiente, individualizada y segura, sin sustituir el pensamiento critico y el razonamiento vy juicio clinico del
equipo de enfermeria.

DESCRIPTORES: Inteligencia artificial. Sistemas inteligentes. Enfermeria perioperatoria. Seguridad del paciente.
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INTRODUCTION

urgical units are complex, high-

risk areas with a high occurrence

of errors and adverse events, as
the provision of safe practices de-
pends on the integration of different
health professionals, the adequate
availability of physical and material
resources, and the constant training of
surgical, anesthesiology, and nursing
teams’.

From an organizational point of
view, surgical patient safety is not lim-
ited to the individual care provided
by professionals, but requires a sys-
temic approach, in which the entire
care network is organized to prevent
harm and promote more reliable and
sustainable care practices aimed at
achieving universal health coverage?.
Among the actions undertaken to pro-
tect patients in health services, dis-
cussions regarding the use of Artificial
Intelligence (Al) as a tool to reduce
healthcare risks stand out®.

Al can be defined as a ma-
chine-based system that can, for a
set of objectives defined by humans,
make predictions, recommendations,
or decisions that influence real or vir-
tual environments. It is a set of tech-
niques designed to emulate some as-
pects of the cognition of living beings
through machines, with varying levels
of autonomy*. Subareas of Al include
Natural Language Processing (NLP)
and Artificial Neural Networks, used
in the field of Machine Learning and
Deep Learning®®.
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The incorporation of digital tech-
nologies, such as electronic med-
traceability systems,
real-time monitoring, and the use of

ical records,

Al in image-guided surgeries (laparo-
scopic and robotic), has shown prom-
ise in improving surgical patient care
and the quality of care” .

In this sense, synthesizing the
main contributions of the different
types of Al available for use in the
perioperative context and applicable
to the promotion of safe and quality
care by the nursing team favors inter-
disciplinary discussions and the im-
plementation of policies that enhance
the operationalization of these sys-
tems in health services with different
levels of financing for health actions
and different technological densities,
whose purpose is to optimize process-
es and reduce care errors, improve
managers'  decision-making, and,
consequently, strengthen the culture
of organizational safety.

Thus, the objective of this research
was to identify the contributions of
artificial intelligence to the safety of
perioperative nursing care.

METHODOLOGY

This is an integrative literature
review conducted in six stages: (1)
choice of research topic and formu-
lation of the guiding question; (2)
search and establishment of inclu-
sion and exclusion criteria for pub-
lications; (3) extraction of data from
primary studies; (4) critical evaluation
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of the included studies; (5) synthesis
and interpretation of results; and (6)
presentation of the review''. Stage 1
consisted of formulating the guiding
question: what are the contributions
of artificial intelligence to the safety
of nursing care in the perioperative
period?

In Stage 2, articles were searched
for and selected between August and
September 2025, through the Virtual
Health Library (VHL) portal, in the fol-
lowing databases: Latin American and
Caribbean Health Sciences Literature
(LILACS), Nursing Database (BDENF),
and Medical Literature Analysis and
Retrieval System Online (MEDLINE).
(MEDLINE). The descriptors were se-
lected from the Health Sciences De-
scriptors (DeCS) and Medical Subject
Headings (MeSH), combined with the
Boolean operator AND, resulting in
the following search strategy: Artifi-
cial Intelligence AND Perioperative
Nursing and Intelligent Systems (/n-
telligent Systems) AND Perioperative
Nursing (Perioperative Nursing).

The following inclusion criteria
were adopted: original articles, pub-
lished online and in full, between
2015 and 2025, in Portuguese or En-
glish. Literature reviews, theoretical
studies, case reports and experience
reports, duplicate productions, and
those that did not answer the guiding
question were excluded. The selection
of studies was performed through an
initial reading of the titles and ab-
stracts by three independent review-
ers. Subsequently, the texts were read
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in full, on a recurring basis, to define
the articles to be included in the re-
search. In case of disagreement, a
fourth reviewer was consulted to as-
sist in the decision to include or ex-
clude studies.

In Stage 3, the included studies
were organized in a Microsoft Office
Excel® spreadsheet, version 2016,
and the following information was ex-
tracted: authors, year of publication,
country, title, objective, method, and
main findings. In Step 4, a critical
analysis of the results was performed.
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The level of evidence adopted was
classified as follows: () systematic re-
views or meta-analyses of randomized
clinical trials; (Il) evidence derived
from well-designed randomized clin-
ical trials; (Ill) non-randomized clin-
ical trials; (IV) cohort and case-con-
trol studies; (V) systematic reviews of
descriptive or qualitative studies; (VI)
descriptive or qualitative studies; and
(VII) expert opinions and/or commit-
tee reports'?.

The information was presented
descriptively in a summary table, and

FIGURE 1 - Flowchart of identification, selection, and inclusion of studies.

the results were interpreted based on
the study categories, with the aim
of presenting and summarizing the
knowledge produced in the health
and nursing sciences (Steps 5 and 6).

RESULTS

In the primary search, 36 articles
were identified, of which 10 were in-
cluded in the review. The process of
searching, selecting, and including
the publications is shown in Figure 1.

Identificagao dos estudos por meio de base de dados e registros
. Reqistos identificados através Registros refirados antes da
de: triagem:
Basesde dados (m=236) | & | Duplicados (m=3)
: MEDLIME {n = 33) Revisdes de literatura (n = 7)
& BDENF (n=3) Estudo tedricofreflexiva (n = 4)
= LILACS (n=3) Dissertagdo (n=1)
Regist cluid
Regisfros em triagem pelo . QISIros excllitos
titulo / resumo (n = 19) (n=9)
L
E Registros avaliados para Registros cujo texto completo
elegibilidade — | nao foi identificado
3 in = 10) (n =0}
=
w
Registros  incluidos  para Registros excluides por ndc
avaliacao por texto completo  ———® | responderem &  questdo
(n=10) noreadora
. l n=0)
8
B
ﬂ Total de estudos incluides na
2 revisdo (n=10)

DOL: https:/doi.org/10.36489/nursing.2026v31i332p12798- 12827 @ ®

Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons
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There was a predominance of pub-
lications from the Asian continent
(n=7; 70%), conducted mainly by

researchers from China (n=6; 60%).
The most prevalent year of publica-
tion was 2022 (n=4; 40%), and the
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TABLE 1 — Characterization of the studies included in the integrative review.

predominant level of evidence was VI
(n=4; 40%), as shown in Table 1.

Todo o contelido desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons

Authors, coun-
try, and year of Title Objective Method Main Findings
publication
Compared with conventional
Postoperative To analyze the effects | A non—rand(_)mizgd clinical trial conducted V\./iFh 106 patients with cs?s\’,;:; ;nrtnegﬁnitr:g:eg:l;?
o of an Al-suppor- stroke, divided into two groups of 53 participants. The Control o
self-care ability : . ’ . ) ’ ) ; 23.87 points in the Barthel
of continuons te(_j continuous Grou_p_ regelved co_nvennonz_al nursing care, |nc|_ud|ng hygiene, diet, O
hao: Li- hUksIngbased nursing care mod_el rehab|!|tat|on exercises, me_d|cat|on adm|n_|strat|0n care, and general 9,12 polhts in thelSelfRating
i o on self-care capacity, guidance. The Intervention Group received conventional care C -
Zhang® China, on artificial ) . . P Depression Scale (SDS). Patients
5025 intelllgence for psychological status, | associated with the use of artificial intelligence through the WeChat Selficare capacity, depressive
tokalpatients treatment aqhe_rence, platf_orm,_regular follow-up, an_d hgme care for three rr?onlths after “tafus. adherence to health
With nellrolagleal and c_||n|ca! indicators | hospital discharge. Data collection included Iaboratory_|nd.|cators, a guidelin'es sndllaboratory indl
iy, of patients in the post- | form to assess adherence to health a_nd treatment guidelines, the P we;e Slgnlficantlylberter
-stroke period. Barthel Index (BI), and the Self-Rating Depression Scale (SDS). . ;
in the Intervention Group than
in the Control Group (p < 0.05).
A descriptive study conducted in a large private hospital. The Hoobox Holf;)e())l(m()pée@nfnsttaxn ?(Intwr;ie d
OR® platform was used, operating under a cloud-based software anifi timyr y nﬁ) nts in
Digital transfor- model, interconnecting operating rooms and different specialties, slgniican i prove et °
mation with the To evaluate the level such as nursing, pharmacy, central supply, blood bank, radiology, cli- recglimu:ﬁa :]or;nim;)nfgt elarr;f,_
o rq. | Hoobox OR© .~ | nical engineering, and hospitality services. The system enables digital g the number of telepno
Moura; Rinaldi; “ ... | of process automation - . ; ; ) ne calls and the time required
Sousa™ Brasil systemz thlm!_ achieved with the requests, acthlty.traclfmg, chat—bgsed |nltervent|ons, and real-time to request and receive materials
2025 " | sing efflgency in implementation of the monitoring of patients in the surglcal environment. The platfo.rm has across all sectors. Automated
the surgical thea- three interfaces: (1) an interface intended for nursing professionals, - :
" Hoobox OR© system. . : ) : task coordination contributed
tre of a Brazilian used on a tablet near circulation areas; (2) an interface for support to improved operating room
hospital teams, responsible for responding to requests; and (3) an interface turnofer reducFi)n delg s and
intended for the nurse working inside the operating room, allowing rework 'as well ags enhz:,ncin
monitoring and visualization of requests in real time. ' ) lancing
overall operational efficiency.
Prospective ex- A prospective validation study conducted with 866 hospitalized pa-
ternal validation tients aged =60 years who underwent non-cardiac and non-intracra-
of the automated nial surgeries. The PIPRA algorithm includes the following variables:
PIPRA multiva- age, body mass index, American Society of Anesthesiologists Physical .
riable prediction | To externally validate Status Classification score, number of prescribed medications, g:;jIgg;})ﬁmadnir:c;ﬁ}rsitgﬁ
Reeve et al.’s model for the Pre—lnte_rventllo— cognitive impairment, prior history of delirium, su_rglcal risk, perft_)r— clinical applicability, being able
Suica, 2025 postoperative nal Preventive Risk | mance o_f Iaparotpmy or thoracotomy,_and an optional preoperative to adequately strathéy the risk of
! delirium on real- | Assessment (PIPRA) C-reactive protein (CRP) value. Algorithm development data were - tive delirium in elder]
-world data from algorithm. obtained from an international meta-analysis, while validation data postoperative delirium in eiderty
a consecutive were derived from a continuous improvement project conducted in a patients.
cohort of non- Swiss hospital. Delirium diagnosis was defined by a score >3 on the
-cardiac surgery Delirium Observation Screening Scale (DOSS) or by the recording of
inpatients the corresponding ICD-10 code during hospitalization.
@ (®  |DOL https:/doi.org/10.36489/nursing.2026v31i332p12798-12827 Revista Nursing,
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Wang et al'®
China, 2024

3D printing
and intelligent
technology incre-
ase convenience,
reliability, and
patient ac-
ceptance of
ostomy nursing:
a randomized
controlled trial

To examine the effect
of a 3D-printed os-
tomy pouch equipped
with sensors and
stimulators, used by
nursing professionals
in patients undergoing
surgery for colorectal
cancer or intestinal
obstruction.

A randomized clinical trial conducted with 113 patients, divided into
two groups: (1) Intervention Group — intelligent 3D-printed ostomy
pouch (n=57); and (2) Control Group — conventional Coloplast®
pouch (n=56). In the Intervention Group, the shape of the stoma and
peristomal skin was scanned using a portable 3D scanner, followed
by personalized pouch printing and adaptation of an intelligent de-
vice containing sensors. Duration of use, leakage rate, Discoloration,
Erosion, and Tissue Overgrowth (DET) score, and the Acceptance of
Illness Scale (AIS) were used for data collection.

Significant differences were
observed in pouch usage time
in the Intervention Group (0.7
+ 0.4 months) and in leakage

rate (1.75%) compared with the
Control Group (9.1 + 3.5 mon-
ths and 16.1%, respectively).
The DET score was lower in the
3D-printed pouch group, while
the AlS score was higher than
that of the Control Group.

Hoshijima et
al."” Japao,
2024

Machine
learning-based
identification of
the risk factors

for postoperative
nausea and vo-
miting in adults

To identify risk factors
for postoperative
nausea and vomiting
in adults using ma-
chine learning-based
artificial intelligence.

A retrospective study that applied a machine learning algorithm to
analyze data from 37,548 adult patients (>20 years) who underwent
surgery under general anesthesia. The model used the Gradient
Boosting Decision Tree (GBDT) algorithm, implemented with the Ligh-
tGBM framework. Data sources included electronic medical records,
anesthetic records, and nursing records.

The identified risk factors were
female sex, age between 20
and 50 years, surgical duration
between 60 and 400 minutes,
total intraoperative fluid infu-
sion volume under 1,000 mL,
total blood loss during surgery
between 1 and 2,500 mL, and
absence of blood transfusion.
Other associated factors
included the use of desflurane
for anesthetic maintenance, do-
pamine administration, non-use
of atropine or phenylephrine,
absence of lumbar epidural
anesthesia, performance of
laparoscopic surgery, and lateral
patient positioning during the
surgical procedure.

Xu et al.’®
China, 2022

Cerebral Angio-
graphy under
Avrtificial Intelli-
gence Algorithm
in the Design
of Nursing
Cooperation Plan
for Intracranial
Aneurysm
Patients in
Craniotomy

Clipping

To assess the value
of indocyanine green
cerebral angiography

(ICGA), based on
the Otsu artificial
intelligence algorithm,
in planning periope-
rative nursing care for
patients undergoing
intracranial aneurysm
clipping (ICAQ).

A randomized clinical trial conducted with 86 patients diagnosed
with intracranial aneurysm, randomly allocated into two groups
(n=43): Experimental Group (using ICGA + clipping + systematized
perioperative nursing care) and Control Group (clipping + conventio-
nal nursing care). In the Experimental Group, after aneurysm expo-
sure, ICG contrast (0.5 mg/kg) was injected, and the microscope was
set to infrared imaging mode. The Otsu method was used to process
images, improving visualization of the aneurysm, the main vessel,
and surrounding vessels, allowing more precise clip positioning.
After 15 minutes, a new angiography was performed. In the Control
Group, routine nursing interventions, health education, and standard
perioperative clinical monitoring were performed. In the Experimental
Group, systematized nursing care was implemented from the preo-
perative stage. Surgery time, blood loss, length of hospital stay, and
patient satisfaction with nursing care were evaluated in both groups.
After six months, patient recovery was analyzed using the Glasgow
Scale. The World Health Organization Quality of Life (WHOQOL-BREF)
was adopted to assess quality of life before and after the nursing
intervention.

Length of hospital stay in the
Experimental Group (19.9 +
3.5 days) was significantly
shorter (p < 0.05) than in the
Control Group (23.2 + 3.0
days). The operation time in
the Experimental and Control
Groups was 180.3 + 29.2
minutes and 173.9 + 30.3
minutes, respectively. Intraope-
rative blood loss was 234.4
+86.4 mL and 256.4 + 64.7
mL, respectively. The overall
incidence of complications
was significantly lower in the
Experimental Group (p < 0.05).
WHOQOL-BREF scores improved
in both groups after the nursing
intervention; however, they
were significantly higher in the
Experimental Group. In addition,
patient satisfaction with nursing
care was significantly greater in
the Experimental Group.
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Zhang; Wang'
China, 2022

Evaluation of
Nursing Effects
of Pelvic Floor
Muscle Rehabi-
litation Exercise
on Gastrointes-

tinal Tract Rectal
Cancer Patients
Receiving

Anus-preser-
ving Operation

by Intelligent

Algorithm-based
Magnetic Reso-
nance Imaging

To investigate the
effects of pelvic floor
muscle rehabilitation
associated with the

use of magnetic
resonance imaging
processed by a deep
learning algorithm
(CNN) on functional
recovery and quality
of life in patients with
rectal cancer under-
going anus-preserving
surgery.

A randomized clinical trial conducted with 88 patients, randomly
divided into experimental and control groups (44 in each group).
Patients in both groups received medication, diet, perianal skin care,
stoma anastomosis dilation, regular evacuation training, and other
conventional nursing measures. One week after the first postopera-
tive evacuation, the pelvic floor muscle rehabilitation program was
initiated. In the Control Group, patients performed simple Kegel
exercises, with pelvic muscle contraction for 5 seconds followed by
relaxation for 10 seconds, for three minutes, with 10 repetitions per
session, three times daily. In the Experimental Group, exercises were
enhanced and integrated, including breathing and abdominal massa-
ge, in addition to Kegel movements and other anal lifting exercises,
lasting 8 to 10 minutes per session, three times daily, associated
with guidance and specialist follow-up. Data collection included an
anorectal function rating scale and the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire in
Colorectal Cancer (EORTC QLQ-CR29).

The use of the algorithm
allowed improvement in magne-
tic resonance image quality. Af-
ter the intervention, comparison

of anorectal function between
the groups showed statistical
significance (p > 0.05). In the
Experimental Group, a signi-
ficant improvement in quality
of life was observed after the
intervention.

Yu et al.?0
China, 2022

Ultrasound Ima-
ge under Artifi-
cial Intelligence
Algorithm to
Evaluate the In-
tervention Effect
of Accelerated
Rehabilitation
Surgery Nursing
on Laparoscopic
Hysterectomy

To evaluate the effects
of a nursing inter-
vention based on the
Enhanced Recovery
After Surgery (ERAS)
protocol in patients
undergoing total
laparoscopic hysterec-
tomy, using ultrasound
processed by the
Capon beamforming
algorithm (ISCB).

A non-randomized clinical trial conducted with 120 patients, equally
divided into two groups: Control — traditional perioperative nursing
care; Experimental — nursing care based on the Enhanced Recovery
After Surgery (ERAS) protocol, composed of different interventions di-
rected at the preoperative, intraoperative, and postoperative phases,
aiming to accelerate functional recovery, reduce complications, and
decrease hospital length of stay. All participants underwent ultrasou-
nd examination with images enhanced by the ISCB algorithm. Analy-
zed variables included operation time, length of hospital stay, time
to first postoperative gas passage, intraoperative blood loss volume,
postoperative analgesic effect assessed by the numerical pain scale,
postoperative complications, and costs. The Newcastle Satisfaction
with Nursing Scales (NSNS) was applied to assess patient satisfaction
with nursing care.

The use of the ISCB algorithm
improved ultrasound image
quality. A significant reduction in
pain, length of hospital stay, and
hospitalization costs was obser-
ved in the Experimental Group
(p < 0.05). The proportion of
patients satisfied with nursing
care was significantly higher
in the Experimental Group (p
< 0.05).

Duan et al.?!
China, 2022

Adoption of
Artificial Intelli-
gence (Al)-Based
Computerized
Tomography (CT)
Evaluation of
Comprehensive
Nursing in the
Operation Room
in Laparoscopy-
-Guided Radical
Surgery of Colon
Cancer

To discuss the appli-
cation of computed
tomography (CT)
images based on the
traditional Non-Local
Means (NLM) algori-
thm in the evaluation
of nursing inter-
ventions in patients
undergoing radical
laparoscopic surgery
for colon cancer.

A non-randomized clinical trial conducted with 100 patients
diagnosed with colon cancer who underwent radical laparoscopic
surgery, divided into two groups: (1) Intervention Group — received
comprehensive nursing care in the operating room (clinical assess-
ment, complementary exams, surgical planning, proper positioning,

teamwork, and postoperative visit); and (2) Control Group — received
routine nursing care (fasting, routine exams, and vital sign moni-
toring). All patients underwent computed tomography using the
improved NLM algorithm (INLM). Surgery time, blood loss, recovery
time, and postoperative complications were analyzed.

The INLM algorithm showed
better image quality and shorter
processing time compared with
traditional algorithms. Operative

time and intraoperative blood
loss in patients in the Interven-

tion Group were significantly
lower than in those in the

Control Group (p < 0.05). Pa-
tients in the Intervention Group

experienced faster recovery
(early ambulation, feeding, and

ventilation), and postoperative
complications were significantly
fewer (p < 0.05).
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Avrtificial neural
network-based
prediction of
prolonged length

The MLP-based model achieved
accuracies of 90.87% and

To develop and vali-
date Artificial Neural

Kulkarni; Than-

of stay and need

Network (ANN)—-based
models to predict

A retrospective and quantitative study analyzing data from 22,591

88.36% for the training (deriva-
tion) and test (validation) data-

. in22
Esgtzr(?(l)f lTr:ri]dos f?;rzoi;t;accuuée prolonged hospital procedures performed in 21,874 patients. A feed-forward neural sets, respectively, in predicting
da América coronary syn- length of stay (>7 network structure designed with a Multilayer Perceptron (MLP) was | prolonged length of stay. Accu-
2021 ' drome patients days) and the need for used. racy was 90.22% and 86.31%,
undergoing post-acute care after respectively, for predicting the
percutaneous percutaneous coronary need for acute care/treatment in
coronary inter- intervention (PCI). patients undergoing PCI.
vention

Based on the findings, nine con-  perioperative context were catego-

rized, with emphasis on those that

nurses, in clinical and managerial de-
tributions of Al applicable to pa- cision-making (Table 2).

tient safety and quality of care in the  assist the nursing team, especially

TABLE 2 — Summary of the contributions of artificial intelligence to the promotion of safe and quality care.

Autores/ Ano de publicagdo
Potential contributions of Al to the | Zhao; Li; | Moura; Ri- Reeve et al. | Wang et al Hoshijima | Xuet | Zhang; Vuetal | Duan Kulkarni; Than-
safety of perioperative nursing care | Zhang, | naldi; Sousa, 20755 2(?2 g | etal, al, | Wang, | -5 | etal, | gam;Amin,
2025" 2025 20247 2022'® | 2022" 2022% 20212
Tomada de deosf'ao clinica ou X X X X X X X X X X
gerencial
Precisdo/Acuracia na interpretacdo X X X X
de exames de imagem
Prevencdo de complicagdes e X X X X
eventos adversos
Qualidade de vulja/ Satisfacdo do X X X X
paciente
Identificacdo de riscos e deteccdo
T X X
de alteracdes clinicas
Otimizacdo dos processos de traba-
L X X
Iho e fluxo cirdrgico
Recuperagdo acelerada pés-opera- X X
toria (fast-track)

Melhora da comunicacdo e da X

colaboragdo interprofissional

Vigilancia pos-alta hospitalar X

DISCUSSION

The results of this integrative re-
view made it possible to identify sev-
eral types of Al applied to the clinical
and managerial context of surgical
units, with significant contributions
to the healthcare and nursing team.
It was observed that, in most of the
studies analyzed, Al supports deci-
sion-making, a central aspect for the
optimization of surgical processes and
for the protection of patients against
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the risks and harms associated with
perioperative care. It is recognized
that Al has been reshaping health-
care practices by automating tasks,
optimizing workflows, and improving
clinical judgment, enabling faster, ev-
idence-based, patient-centered deci-
sions®%.

It should be emphasized, however,
that technology does not replace crit-
ical thinking, clinical reasoning, and
the professional judgment of nurses,
and human action is indispensable for

the ethical and responsible interpre-
tation of data generated by intelligent
systems. In this sense, Al should be
seen as an ally, capable of enhancing
the nursing process through the anal-
ysis of large volumes of information.
Its effectiveness, however, depends on
the technical and scientific compe-
tence of the healthcare professional,
who must integrate the best evidence
into the practice of care?*.

In this regard, the use of Al algo-
rithms'®2021 - especially deep learn-
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ing algorithms', helps healthcare

professionals analyze high-resolu-
tion imaging exams, contributing to
greater diagnostic accuracy and sur-
gical planning. In addition, machine
learning algorithms analyze informa-
tion and data from imaging exams
contained in the patient's electronic
medical record, making it possible to
alert the healthcare team to the need
for immediate interventions?®.

It appears that these factors be-
come important contributions to the
construction of the nursing process,
especially for the stages of diagnosis,
planning, and nursing interventions?®.
This potentially favors nurses in clin-
ical assessment and systematic care
planning, whose purpose is to mini-
mize complications, accelerate surgi-
cal recovery?®, and promote satisfac-
tion with the care provided and the
patient's quality of life'®'8-20,

The integration of Al into the nurs-
ing process transforms automated in-
formation into targeted interventions,
promoting personalized, effective,
and safe care. However, its incorpo-
ration into evidence-based clinical
practice must occur in a critical, eth-
ical, and regulated manner, ensuring
that its use complements the nurse's
clinical reasoning and actually pro-
motes safety, satisfaction, and val-
ue-based practices for patients in the
perioperative context?’-28.

Recent evidence shows that the
application of Al has contributed to
clinical risk management'>'”, which,
in turn, acts as a protective factor
against complications and adverse
events related to perioperative prac-
tice, as it allows for predictive analysis
of clinical data, continuous monitor-
ing, and decision support, strengthen-
ing patient safety and, consequently,
hospital indicators.

The studies included in this inte-
grative review found that the appli-
cation of algorithms and intelligent
systems in different surgical contexts,

)
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such as colon surgery, hysterectomies,
and cerebral aneurysms, contributed
to the reduction of infections, pain,
intraoperative bleeding, and postop-
erative complications, with significant
effects on surgical time, length of hos-
pital stay, and hospital costs'®'820:21,

The promotion of surgical safety
and quality of care is not exclusive-
ly the result of automation or the use
of Al, but rather the synergy between
technology and the nursing profes-
sional's know-how and expertise,
enabling the incorporation of risk as-
sessment and intelligent patient mon-
itoring to reduce care errors and im-
plement early, personalized, and safe
clinical interventions®?, including
monitoring and follow-up of patients
at home after hospital discharge'. In
this context, Al in nursing represents
an important advance for continuity of
care by promoting greater efficiency,
diagnostic accuracy, and personalized
therapeutic planning. It acts as a sup-
port to nurses in monitoring patients
and analyzing clinical data, enabling
more integrated and preventive care.

The limitations of this research
include the methodological heteroge-
neity of the included studies and the
different programs and methodologies
that encompass a wide range of nurs-
ing interventions incorporated into
the different types of Al investigated.
The absence of standardized protocols
for data collection, subjectivity in the
interpretation of findings, the limited
number of databases consulted, and
the languages of the primary publica-
tions limit the scope of the search and
the representativeness of the sample,
making it difficult to compare results
and preventing the generalization of
evidence on the use of Al in perioper-
ative nursing practice.

FINAL CONSIDERATIONS

The evidence showed that Al con-
tributes to clinical and managerial

Revista Nursing,

decision-making, increases the ac-
curacy of nursing diagnoses, helps
prevent complications and adverse
events, and promotes quality of life
and patient satisfaction. There are also
potential benefits related to optimiz-
ing the work process in the operating
room, identifying risks and clinical
changes, and faster recovery in the
postoperative period, in addition to
promoting effective communication
between healthcare professionals and
contributing to patient monitoring af-
ter hospital discharge.

It should be noted that, although
Al enhances the promotion of nursing
care safety in the perioperative period
and strengthens the culture of organi-
zational safety, it is not intended to re-
place the clinical judgment of nurses
and should be understood as a tool to
support clinical and managerial de-
cisions. Notwithstanding ethical and
regulatory issues, which vary between
countries regarding the application
of Al in health and nursing services,
this research highlights its role in the
process of caring for patients in the
perioperative context.

Thus, the results of this research
indicate the need to address this top-
ic in the generalist training of health
professionals, with an emphasis on
the nursing team, as a contribution
to the translation of knowledge into
perioperative practice. Furthermore,
the incorporation of technology into
daily care reinforces the need for
continuous training of nursing work-
ers and for research that explores the
topic from different epistemological
perspectives, with the aim of adding
the responsible use of Al to human
knowledge, thereby increasing safety
and quality of care.
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