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Abstract

Aims/Background: Perioperative nursing has critical implications in surgical procedures as well as patients’ safety and postoperative
prognosis. This study aimed to explore the effect of feedforward control combined with a refined management model on perioperative
nursing in robot-assisted radical prostatectomy. Methods: Clinical data of 108 patients who underwent robot-assisted radical prosta-
tectomy from November 2024 to November 2025 in Quzhou People’s Hospital were collected for retrospective analysis. All patients
were divided into two groups: control group (7 = 49) and study group (n = 59) according to the type of nursing management model
adopted. The refined management model was applied to the patients in the control group. The study group adopted feedforward control
combined with the refined management model. The perioperative indicators were collected. Postoperatively, the quality of nursing care
was evaluated using a Good Perioperative Nursing Care Scale (GPNCS). The patient satisfaction and nursing errors were assessed and
recorded. Results: Compared with the control group, the operative time, blood loss, intraoperative hypothermia, and time to first ambu-
lation were significantly shorter in the study group (p = 0.020, 0.028, 0.034, 0.022, respectively). The scores of different dimensions of
GPNCS, such as total score, body care, receiving information, support, and environment, in the study group were significantly increased
compared with the control group (all p < 0.001). There were no differences between the two groups in dimensions of respect, medical
staff characteristics, and nursing process (all p > 0.05). Patient satisfaction in the study group was higher than in the control group (p <
0.001). There were two cases of patient complaints in the control group but none in the study group (p > 0.05). The incidence of nursing
errors reported in the study group was 3.39% (2/59), which was lower than in the control group (18.37%, 9/49) (p = 0.025). Conclusion:
Feedforward control combined with refined management improved perioperative nursing quality and patient satisfaction while reducing
operating room nursing errors in robot-assisted radical prostatectomy.
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1. Introduction

Radical prostatectomy is the standard surgical proce-
dure for localized prostate cancer. This procedure achieves
tumor resection and good prognosis by completely remov-
ing the prostate gland, seminal vesicle, and surrounding
involved tissues, preserving urinary function and erectile
function as much as possible [1,2]. The application of
robotic systems in surgical procedures provides a three-
dimensional, high-definition surgical field of view and mul-
tiple degrees of freedom through its robotic arm, enabling
surgeons to achieve more accurate tissue separation and su-
turing [3]. In radical prostatectomy, this technology helps
accurately preserve neurovascular bundles and reduce the
positive rate of tissue margins, which is beneficial for post-
operative functional recovery and tumor control in patients
[4]. Compared with traditional laparoscopic surgery, robot-
assisted surgery is more complex and requires operating
room nurses to possess specialized skills and expertise [5].
Particularly, the operating room nurses are expected to not

only be proficient in nursing skills, but also be able to ma-
neuver instruments and handle intraoperative emergencies
[6]. Given its complexity and high technical demands,
robot-assisted radical prostatectomy requires standardized
and high-quality perioperative nursing management.

The quality of perioperative nursing care is directly
related to patient health and surgical outcomes [7,8]. The
improvement of nursing management models in the oper-
ating room contributes to enhanced nursing quality and pa-
tient satisfaction. The refined management model adopts
standardized and proceduralized methods to optimize con-
trol processes. A study has shown that refined management
in operating room nursing reduced the preoperative prepa-
ration time, intraoperative duration, bleeding volume, and
time to first postoperative defecation, and improved quality
of surgical care in laparoscopic radical resection of colon
cancer [9].

In robot-assisted surgery, the nursing processes are
complex and involve multiple risk factors. Within the realm

Copyright: © 2026 The Author(s). Published by IMR Press.
BY This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.


https://www.imrpress.com/journal/BJHM
https://doi.org/10.31083/BJHM55236
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0007-6580-4623

of perioperative nursing management, prediction and han-
dling of potential risks should be taken into consideration.
Feedforward control is a strategy that involves risk con-
trol by anticipating potential risks and consequences and
implementing preventive measures [10]. Unlike traditional
feedback control, feedforward control places more empha-
sis on the prophylactic concept [11]. The effects of the
feedforward control model on perioperative nursing have
been reported by Ma et al. [12], who found that the feed-
forward control model reduces nursing errors and improves
their attitudes, thereby improving the nursing quality in
the operating room. The “preventive core” of the feed-
forward control model complements the “detailed control”
of the refined management model, with their combination
effectively addressing the complexity and high technical
demands of robot-assisted surgery. However, few studies
have explored the effects of feedforward control combined
with a refined management model on perioperative nursing
in robot-assisted surgery. This study aims to explore the
application of feedforward control combined with a refined
management model on perioperative nursing management
in robot-assisted radical prostatectomy.

2. Methods
2.1 General Information

Clinical data of 108 patients undergoing robot-assisted
radical prostatectomy at Quzhou People’s Hospital from
November 2024 to November 2025 were collected for retro-
spective analysis. The inclusion criteria are as follows: (1)
patients who were pathologically diagnosed with prostate
cancer and confirmed to meet the indications for radical
prostatectomy, and underwent robot-assisted radical prosta-
tectomy using the Da Vinci Xi robot system (Intuitive Sur-
gical, Inc., San Jose, CA, USA); and (2) patients aged >18
years. The exclusion criteria are as follows: (1) patients
with severe hepatic or renal dysfunction; (2) patients suf-
fering from serious infectious diseases; (3) patients with
cognitive impairment or mental disorders; and (4) history
of pelvic surgery.

All patients were divided into two groups: control
group (n = 49) and study group (n = 59) according to the
type of nursing management model adopted. The refined
management model was applied to patients in the control
group, whereas the feedforward control combined with the
refined management model was adopted in the study group.

2.2 Perioperative Nursing Management Model

The refined management model was applied to pa-
tients in the control group. On the day of surgery, nurses
systematically checked the Da Vinci Xi robotic surgical
instruments, energy-related consumables, and emergency
supplies against the inventory list, and inspected the in-
tegrity and sterility of all instruments. Standardized pro-
cedures were followed for instrument assembly, lens cal-
ibration, intraoperative instrument delivery and counting,

and surgical equipment monitoring, with timely replenish-
ment of supplies as needed. Patients were positioned ac-
cording to standardized protocols, with limb angles and
pressure-bearing points individually adjusted according to
the patient’s physique and pressure-relieving devices rou-
tinely applied. Operating room temperature and humid-
ity were maintained throughout the procedure. Nonoper-
ative body areas were covered for heat preservation, and
body temperature was continuously monitored. Strict asep-
tic protocols were implemented to maintain a clean surgical
environment. Throughout the procedure, the nursing team
maintained close communication and collaboration with the
medical staff.

Feedforward control management was applied to the
study group on the basis of the refined management model.
A specialized nursing team comprising the head nurse, des-
ignated specialty nurses, operating room instrument nurses,
and circulating nurses was established to identify potential
risks associated with robot-assisted surgery. The team re-
viewed clinical data from patients who had previously un-
dergone robot-assisted radical prostatectomy, relevant lit-
erature, and records of nursing adverse events. Six core
risk factors affecting surgical and nursing outcomes were
identified: patients’ preoperative physical condition, inad-
equate preoperative nursing preparation, inappropriate sur-
gical positioning, malfunction of the robotic main unit and
manipulator arms, catheter dislodgement, and intraopera-
tive hypothermia. Combining patients’ age, body mass in-
dex (BMI), underlying diseases, estimated operative time,
and vascular status, the team stratified patients into low-risk
(0to 1 abnormal indicators), moderate-risk (2 to 3 abnormal
indicators), and high-risk (=4 abnormal indicators) groups.
The hierarchical nursing protocols were implemented as
follows: © For low-risk patients, surgical instruments and
basic robotic equipment were routinely checked one day be-
fore surgery. Standardized refined intraoperative coordina-
tion procedures were adopted, including routine monitor-
ing of vital signs, skin integrity and catheter patency, reg-
ular inspection of equipment operating parameters, as well
as basic thermal preservation and position-fixation nursing.
® For moderate-risk patients, Comprehensive debugging of
the robotic imaging system and movable range of manipu-
lator arms was conducted by two nurses one day preopera-
tively to eliminate hidden risks such as equipment jamming
and poor adhesion of sterile drapes. The body position an-
gle was optimized according to individual physique, and de-
compression dressings were pre-applied on pressure-prone
areas. Blood pressure and coagulation indicators were as-
sessed preoperatively to predict the risk of intraoperative
hemorrhage and circulatory fluctuations. Special rounds
were performed every 30 minutes intraoperatively to dy-
namically adjust thermal preservation temperature and infu-
sion flow rate, with hemostatic and vasopressor emergency
supplies prepared in advance for any arising controllable in-
traoperative emergencies. @ For high-risk patients, a three-
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party preoperative discussion involving surgeons, anesthe-
siologists, and nurses was held to formulate individualized
surgical nursing plans. Full trial operation of the robotic
system and emergency linkage drills for equipment fail-
ures were completed preoperatively, and worn instruments
were replaced as necessary. For elderly, obese patients or
those complicated with hypertension and hyperlipidemia,
preoperative physical status was optimized, and pressure-
bearing points were adjusted to prevent peroneal nerve in-
jury and increased intraocular pressure. A dedicated nurse
was assigned to monitor the patient-side robotic arms and
instrument status intraoperatively to identify potential risks
of manipulator arm deviation and inadvertent contact with
the surgical wound. Stress-related physiological indicators
were continuously monitored throughout the operation, and
early interventions were carried out for blood pressure fluc-
tuation, surgical bleeding, and body temperature decline.

Preoperative psychological support and position-
related guidance were provided to all patients. Nurses com-
municated with patients to explain the surgical procedures
and therapeutic goals so as to relieve their negative emo-
tions. Additional reassurance was provided to patients ex-
periencing more intense distress. All surgical procedures
and postoperative care for patients were carried out by the
same experienced clinical team.

2.3 Indicators Collection

The perioperative indicators included operative time
(the duration from the formation of the skin incision to
the end of the surgery), estimated blood loss (calculated
by subtracting the volume of irrigation fluid from the to-
tal volume in the suction canister, adding the weight dif-
ference of blood-soaked gauze, and incorporating the sur-
geon‘s visual estimation), necessity for blood transfusion
during the perioperative period, intraoperative hypothermia
(core body temperature below 36 °C), perioperative compli-
cations, time to first ambulation (time interval between the
patient's return to the ward and the first ambulation), and
the length of postoperative hospital stay. Meanwhile, gen-
eral information of patients was collected, including age,
BMI, and comorbid disease (diabetes, hypertension, hype-
ruricemia, and cardiac cerebrovascular disease).

2.4 Quality of Nursing Care

After patients had fully recovered from anesthesia and
their clinical condition became stable, the responsible nurse
administered the patient version of the Good Perioperative
Nursing Care Scale (GPNCS) to evaluate the quality of
nursing care [13,14]. The scale demonstrated good inter-
nal consistency, with a Cronbach’s o of 0.918 [14]. It com-
prises 7 dimensions: body care (10 items), receiving infor-
mation (5 items), support (4 items), respect (3 items), med-
ical staff characteristics (4 items), environment (4 items),
and nursing process (2 items). Each item is rated on a 5-
point scale from 1 (totally disagree) to 5 (totally agree),

&% IMR Press

yielding a total score of 32—160 points, with higher scores
indicating better quality of nursing care.

2.5 Patient Satisfaction and Nursing Errors

After patients had fully recovered from anesthesia
and their clinical condition became stable, the responsible
nurse administered the Newcastle Satisfaction with Nursing
Scales to assess patient satisfaction. The scale yields a total
score of 19-95 points, with higher scores indicating greater
satisfaction. Nursing errors were defined as any devia-
tions from established nursing procedures or professional
standards that may adversely affect patient health or recov-
ery. Nursing error events were identified by the department
nursing team and included inadequate preoperative prepara-
tion, inadequate psychological support, instrument-related
injury, and errors in nursing documentation. Patient com-
plaints regarding nursing care were also documented.

2.6 Statistical Analysis

The statistical analysis was performed using SPSS
version 27.0 software (IBM, Armonk, NY, USA). Multiple
imputation methods were used to handle variables with less
than 15% missing data. The Shapiro—Wilk test was adopted
for assessing normality of continuous data. Normally dis-
tributed data were presented as mean + standard deviation
(SD), and their intergroup comparison was analyzed us-
ing an independent #-test. Data that did not conform to a
normal distribution were expressed as median (interquartile
range), and the intergroup differences were analyzed using
the Mann—Whitney U test. Categorical data were presented
as numbers and percentages, and the chi-square test, Yates’
continuity correction (if expected frequency <5) or Fisher’s
exact test (if expected frequency <1) was performed. A p-
value of less than 0.05 indicates statistical significance.

3 Results
3.1 Comparison of General Information

There were no significant differences between the
control and study groups in terms of age, BMI, diabetes,
hypertension, hyperuricemia, and atherosclerosis (all p >
0.05) (Table 1).

3.2 Comparison of Intraoperative and Postoperative Key
Indicators

Compared with the control group, the study group had
shorter operative time (p = 0.020) and time to first ambula-
tion (p = 0.022), as well as experienced significantly lower
blood loss (p = 0.028) and intraoperative hypothermia (p
= 0.034). However, there were no significant differences
in the rate of blood transfusion, the incidence of complica-
tions, or the length of hospital stay between the two groups
(all p > 0.05) (Table 2).
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Table 1. Comparison of general information between the two groups.

2

General information Control group (n =49) Study group (n =59) t/y p

Age (years), mean = SD 70.00 £ 6.72 70.39 £ 6.05 0317 0.752
BMI (kg/m?), mean + SD 23.62 £2.81 23.69 £ 3.06 0.123  0.903
Diabetes, n (%) 6 (12.24%) 6 (10.17%) 0.117 0.733
Hypertension, n (%) 14 (28.57%) 19 (32.20%) 0.166 0.683
Hyperuricemia, n (%) 5(10.20%) 6 (10.17%) 0.098 0.754
Cardiac cerebrovascular disease, 1 (%) 8 (16.32%) 3 (5.08%) 2.571 0.109

SD, standard deviation; BMI, body mass index.

Table 2. Comparison of intraoperative and postoperative key indicators between the two groups.

Perioperative indicators

Control group (n=49) Study group (n=59) t/Z/y> p

Operative time (min), mean + SD 233.10 + 50.95 210.56 + 47.89 2.366 0.020
Blood loss (mL), mean = SD 211.12£51.45 192.10 £ 37.17 2226 0.028
Blood transfusion, 7 (%) 5 (10.20%) 3 (5.08%) 0.412 0.521
Intraoperative hypothermia, n (%) 7 (14.29%) 1 (1.69%) 4.488 0.034
Complications, 7 (%) 4 (8.16%) 1 (1.69%) 1.283 0.257

Leakage at vesicourethral anastomosis 2 (4.08%) 0 (0%)

Bleeding 2 (4.08%) 1 (1.69%)
Time to first ambulation (h), mean + SD 19.31 £2.26 18.32+2.17 2.316 0.022
Length of hospital stay (days), median (IQR) 4(3,4) 3(3,4) 1.431 0.153
SD, standard deviation; IQR, interquartile range.

Table 3. Comparison of GPNCS between the two groups.
GPNCS score Control group (n =49) Study group (n=59) /Z p

Total score, mean + SD 116.41 £ 6.33 133.08 £7.04 12.820 <0.001
Body care, mean + SD 38.71 +4.48 44.42 +£3.57 7.371 <0.001
Receiving information, median (IQR) 16 (15, 18) 21 (20, 23) 6.728 <0.001
Support, median (IQR) 14 (13, 15) 16 (14, 18) 3.653 <0.001
Respect, median (IQR) 13 (12, 14) 13 (12, 14) 0.554  0.579
Medical staff characteristics, mean = SD 15.47 +2.54 15.71 £2.59 0.484 0.630
Environment, mean = SD 11.00 + 3.06 15.51 £2.63 8.237 <0.001
Nursing process, median (IQR) 8(6,9) 8(7,9) 0.895 0.371

GPNCS, Good Perioperative Nursing Care Scale.

3.3 Comparison of Quality of Nursing Care

The different dimensions of the GPNCS, such as total
score, body care, receiving information, support, and en-
vironment, in the study group were significantly increased
compared with the control group (all p <0.001). There were
no differences between the two groups in terms of respect,
medical staff characteristics, and nursing process (all p >
0.05) (Table 3).

3.4 Comparison of Patient Satisfaction and Nursing
Errors Between the Two Groups

Patient satisfaction in the study group was higher than
that in the control group (p < 0.001). Two cases of patient
complaints were documented in the control group, while
none were in the study group, but the difference was not
significant (p = 0.204). The incidence of nursing errors
reported in the study group was 3.39% (2/59), which was

lower than that in the control group (18.37%, 9/49) (p =
0.025) (Table 4).

4. Discussion

Robot-assisted radical prostatectomy is widely
adopted on a global scale owing to a range of benefits it
can offer, such as surgical precision, minimal invasiveness,
and rapid postoperative recovery [15]. Nevertheless,
the integration of robotic systems in the operating room
is accompanied by inevitable practice changes in the
aspect of perioperative nursing, such as robotic instrument
sterility and operation, instrument troubleshooting, and
preparations for emergencies [16]. Given the complexity
of these changes, it is necessary to improve the quality
of perioperative nursing management, in addition to
strengthening the professional skills of operating room
nurses.
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Table 4. Comparison of patient satisfaction and nursing errors between the two groups.

Index Control group (n =49) Study group (n =59) Z/;? P
Patient satisfaction, median (IQR) 88 (79,91) 91 (87, 95) 3.699 <0.001
Patient complaints, n (%) 2 (4.08%) 0 (0%) 0.204
Nursing error, n (%)

Inadequate preoperative preparation 3(6.12%) 1 (1.69%)

Inadequate psychological support 2 (4.08%) 0 (0%)

Instrument-related injury 2 (4.08%) 0 (0%)

Error in nursing records 2 (4.08%) 1 (1.69%)

Total 9 (18.37%) 2 (3.39%) 5.029 0.025

Feedforward control management was initially used in
the context of engineering management. It is used to ana-
lyze and predict factors that may affect outcomes, facilitat-
ing the formulation of corresponding risk-alleviating mea-
sures. Recent years have seen the gradual adoption of this
management model in clinical nursing [11,17]. The feed-
forward control model seeks to actively identify potential
risks, deviations, and interference factors in order to im-
prove procedural efficiency and enhance the ability to ad-
dress complexity and uncertainty [11]. A previous study
found that feedforward control management combined with
a holistic perioperative nursing model increased postop-
erative recovery quality, reduced surgical complications,
and shortened operative time in gynecological laparoscopic
surgery [18]. In this study, the patients who received the
combined intervention of feedforward control and refined
management had better indicators such as operation time,
blood loss, intraoperative hypothermia, and time to first am-
bulation compared to those who only received refined man-
agement, indicating the superior effect of feedforward con-
trol on the perioperative nursing quality in robot-assisted
surgery. This finding is consistent with the results reported
in the above-mentioned study.

The noticeable benefits of the feedforward control
model in strengthening perioperative nursing quality pri-
marily lie in the preliminary analysis of potential periop-
erative risk factors in robot-assisted surgery and the subse-
quent formulation of preventive strategies. During surgery,
operating room nurses are expected to confront a multitude
of emergencies, such as bleeding, tissue damage, abnor-
malities in the circulatory and respiratory system caused
by inactivity or pneumoperitoneum pressure, and equip-
ment failures. Additionally, the calibration and sterility
of robot systems are critical aspects that require meticu-
lous examination prior to surgery [19]. With the feedfor-
ward control model in place, these risk factors are system-
atically thought out in advance, with pre-emptive measures
designed to tackle such occurrences. It is also important to
highlight that the negative emotions of patients, such as fear
or confusion, may affect the treatment efficacy [20]. These
measures substantially reduce panic incidence and anxiety
among the operating room nurses whenever an emergency
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occurs. Furthermore, optimal staff cooperation is crucial
for surgical success because compromised collaboration
during an emergency may give rise to serious consequences
[21,22]. The refined management model emphasizes the
implementation of optimized processes and standardized
operations, which is an important element of nursing qual-
ity improvement [23,24]. However, this model lacks the
capacity for early risk prediction and emergency preven-
tion in the operating room. Therefore, to enhance periop-
erative nursing quality, it is an intuitive approach to com-
bine the feedforward control model with the refined man-
agement model, as their synergistic effect is greater than the
impact when each of them is used alone. Meanwhile, we
also found that this combined nursing management model
increased the GPNCS scores in the domains of body care,
receiving information, support, and environment. These
domains corresponded to risk factors addressed by feedfor-
ward control, including the patient’s perioperative physical
condition, as well as communication and support. How-
ever, there were no significant score differences between
the two groups in the dimensions of respect, medical staff
characteristics, and nursing process. We have provided de-
tailed regulations in these aspects in the refined manage-
ment model. However, in the feedforward control, we fo-
cused on addressing current prominent issues when analyz-
ing risk factors and paid insufficient attention to these as-
pects. Future research can explore how to improve peri-
operative nursing quality in the operating room from these
fields.

In this study, the feedforward control combined with
the refined management model heightened patient satisfac-
tion, with only two patient complaints lodged in the con-
trol group. The main reasons for the complaints were in-
sufficient preoperative communication, unfamiliarity with
robotic surgery, and anxiety. Following receipt of these
complaints, our medical team made a sincere apology to
the patients and provided detailed responses to address their
concerns, alleviating their negative emotions. Meanwhile,
nine nursing errors were made in the control group, which
was higher than in the study group. These nursing errors
were mainly related to inadequate preoperative preparations
and errors made in nursing records. Consistent with other
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studies [11,12], our findings demonstrated that the feedfor-
ward control model aids in mitigating nursing error events.
With the feedforward control model’s role in preliminary
risk identification and mitigation, as well as the refined
nursing management model centered on the implementa-
tion of standardized procedures and detailed operations,
their combination constructs a closed-loop nursing system
that focuses on early risk prevention and holistic, detailed
control—a model that could fully cater to the perioperative
management needs of robot-assisted radical prostatectomy.

5. Limitation

Despite the benefits of this fusion strategy, several
limitations warrant our attention. First, the study had a rel-
atively small sample size and a retrospective design, which
may have introduced biases in results despite the absence
of significant differences in baseline clinical characteristics
between the two groups. The results should therefore be
validated in larger studies. Second, multivariate analyses
were not performed to adjust for potential confounding fac-
tors, and potential selection bias between the two groups
could not be adequately controlled, which may have cer-
tain impacts on the authenticity of the research results. Ad-
ditionally, the study did not develop a standardized quan-
titative risk stratification scale; instead, surgical care risks
were qualitatively stratified based on clinical experience,
which may have introduced subjectivity into the risk as-
sessment. Furthermore, the follow-up period of this study
was relatively short, and it did not include long-term func-
tional recovery endpoints such as urinary control ability and
sexual function recovery. Therefore, it could only reflect
the short-term perioperative and postoperative nursing out-
comes, and could not evaluate the long-term effects of this
nursing model on patients’ quality of life. Moreover, this
study employed subjective assessment scales to evaluate
nursing quality, and the scale was distributed by nurses. Pa-
tients may have concerns when filling in the scale, which
may introduce social expectation bias and lead to biased
results. Finally, this study evaluated the effects of feedfor-
ward control combined with the refined management model
only in the perioperative nursing of robot-assisted radical
prostatectomy. Its applicability to other clinical depart-
ments or surgical procedures remains unclear. Subsequent
research should assess the efficacy of this combined nursing
management model in other surgical procedures or clinical
departments to determine its broader applicability.

6. Conclusion

Feedforward control combined with refined manage-
ment not only effectively shortens the operative time and re-
duces intraoperative blood loss but also significantly lowers
the incidence of intraoperative hypothermia and promotes
early postoperative ambulation, thereby enhancing periop-
erative safety and efficiency. Moreover, this nursing model
significantly improves nursing quality and patient satisfac-

tion while reducing the incidence of nursing errors. Over-
all, this optimized nursing strategy may contribute to better
patient outcomes and enhanced nursing safety.

Key Points

» Feedforward control combined with refined nurs-
ing management can effectively improve intraoperative and
postoperative indicators, such as operative time, intraoper-
ative blood loss, and time to first ambulation.

* Feedforward control combined with refined nursing
management can effectively improve the quality of nursing
care and increase patient satisfaction.

* Feedforward control combined with refined nursing
management can effectively reduce the incidence of nursing
errors.

Availability of Data and Materials

The data analyzed are available upon request to the
corresponding author.

Author Contributions

JX had the original conception of the work. JX, RJG,
HLW and QYZ collected the clinical data. JX and QYZ
performed the research. JX drafted the manuscript. All
authors contributed to the important editorial changes in
the manuscript. All authors read and approved the final
manuscript. All authors have participated sufficiently in
the work and agreed to be accountable for all aspects of the
work.

Ethics Approval and Consent to Participate

This study has been approved by the ethics committee
of Quzhou People’s Hospital (2026 Research No. 058), and
all procedures were carried out in compliance with the Dec-
laration of Helsinki. Informed consent was obtained from
every patient.

Acknowledgment

The authors would like to acknowledge the support
and assistance of Quzhou People’s Hospital.

Funding

This research received no external funding.

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] Hoeh B, Wenzel M, Hohenhorst L, Kollermann J, Graefen M,
Haese A, et al. Anatomical Fundamentals and Current Surgi-
cal Knowledge of Prostate Anatomy Related to Functional and
Oncological Outcomes for Robotic-Assisted Radical Prostatec-
tomy. Frontiers in Surgery. 2022; 8: 825183. https://doi.org/10.
3389/fsurg.2021.825183

&% IMR Press


https://doi.org/10.3389/fsurg.2021.825183
https://doi.org/10.3389/fsurg.2021.825183
https://www.imrpress.com

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Preisser F, Wang N, Abrams-Pompe RS, Chun FKH, Graefen M,
Huland H, et al. Oncologic outcomes of organ-confined Glea-
son grade group 4-5 prostate cancer after radical prostatectomy.
Urologic Oncology. 2022; 40: 161.e9-161.e14. https://doi.org/
10.1016/j.urolonc.2021.11.019

Reddy K, Gharde P, Tayade H, Patil M, Reddy LS, Surya D.
Advancements in Robotic Surgery: A Comprehensive Overview
of Current Utilizations and Upcoming Frontiers. Cureus. 2023;
15: €50415. https://doi.org/10.7759/cureus.50415

Yang M, Hong T, Ji H, Zhao C, Wang Y, Wang S, et al. Neu-
rovascular bundle preservation improves postoperative conti-
nence recovery in robotic-assisted laparoscopic radical prosta-
tectomy after neoadjuvant hormonal therapy in the treatment
of locally advanced prostate cancer: results from a propensity
score-matched analysis. World Journal of Urology. 2025; 43:
520. https://doi.org/10.1007/s00345-025-05794-z

Zamudio J, Woodward J, Kanji FF, Anger JT, Catchpole K, Co-
hen TN. Demands of surgical teams in robotic-assisted surgery:
An assessment of intraoperative workload within different sur-
gical specialties. American Journal of Surgery. 2023; 226: 365—
370. https://doi.org/10.1016/j.amjsurg.2023.06.010

Pires S, Mauricio A, Jeronimo L, Teixeira B, Ramos A, Gomes I,
et al. Nursing interventions to promote safety in robotic surgery:
A systematic literature review. Journal of Perioperative Nursing.
2025; 38: 29-37. https://doi.org/10.26550/2209-1092.1374
Chellam Singh B, Arulappan J. Operating Room Nurses” Un-
derstanding of Their Roles and Responsibilities for Patient
Care and Safety Measures in Intraoperative Practice. SAGE
Open Nursing. 2023; 9: 23779608231186247. https://doi.org/
10.1177/23779608231186247

Wei L, Wang Y. Efficacy of the enhanced recovery after surgery
protocol in operating room nursing of patients following single-
port video-assisted thoracoscopic lung cancer surgery: A retro-
spective study. Medicine. 2023; 102: €33427. https://doi.org/10.
1097/MD.0000000000033427

Pan Y, Yi M. Effect of refined management in operating room
nursing on surgical efficiency and nursing satisfaction during la-
paroscopic radical resection of colon cancer. American Journal
of Translational Research. 2024; 16: 506-514. https://doi.org/
10.62347/JUVO8905

Wang ZJ, Sun YR, Zhang J, Ju H, Tang L. The application of
feedforward control in the nursing emergency management of
COVID-19. Journal of Integrative Nursing. 2020; 2: 50-54. ht
tps://doi.org/10.4103/jin.jin_17 20

Huang Y, Yin F, Ni Y, Zhang Y, Dai C. Application of key
link nursing based on feedforward control theory in the emer-
gency rescue of multiple trauma patients. Frontiers in Public
Health. 2025; 13: 1707141. https://doi.org/10.3389/fpubh.2025.
1707141

Ma L, Yuan Y, Wang X. Effect of a Feedforward Control Model
on Nursing Attitudes in the Operating Room. Journal of Multi-
disciplinary Healthcare. 2022; 15: 2399-2406. https://doi.org/
10.2147/JMDH.S377581

Leinonen T, Leino-Kilpi H, Stahlberg MR, Lertola K. Compar-
ing patient and nurse perceptions of perioperative care quality.

&% IMR Press

[14]

[15]

[16

—

[17]

[8

=

[19

—

[20]

[21

—

[22

—

[23]

[24

—

Applied Nursing Research. 2003; 16: 29-37. https://doi.org/10.
1053/apnr.2003.50005

Wu H, Yan J, Wang J, Ouyang W. Compilation and Evaluation
of Perioperative Nursing Quality Evaluation Scale. Journal of
Central South University. 2014; 39: 733-738. https://doi.org/
10.11817/j.issn.1672-7347.2014.07.015 (In Chinese)

Luan Y, Ding XF, Lu SM, Huang TB, Chen J, Xiao Q, et
al. The Efficacy of Urinary Continence in Patients Undergoing
Robot-Assisted Radical Prostatectomy with Bladder-Prostatic
Muscle Reconstruction and Bladder Neck Eversion Anastomo-

sis. Medicina. 2022; 58: 1821. https://doi.org/10.3390/medicina
58121821

Senol Celik S, Ozdemir Koken Z, Canda AE, Esen T.
Experiences of perioperative nurses with robotic-assisted
surgery: a systematic review of qualitative studies. Journal of
Robotic Surgery. 2023; 17: 785-795. https://doi.org/10.1007/
s11701-022-01511-9

Xu TL, Jiang YL, Zhou GX, Wu CH. Application of a feed-
forward control-based intervention for preventing hypothermia
in trauma patients in a pre-hospital emergency setting. Amer-
ican Journal of Translational Research. 2024; 16: 1155-1164.
https://doi.org/10.62347/IRMG4893

LiuJ, Ji C, Yang H. Application of feedforward control manage-
ment combined with holistic operating room nursing in gyneco-
logical laparoscopic surgery. The Journal of Obstetrics and Gy-
naecology Research. 2025; 51: €70021. https://doi.org/10.1111/
jog.70021

Ma S, Fang W, Zhang L, Chen D, Tian H, Ma Y, et al. Experience
sharing on perioperative clinical management of gastric cancer
patients based on the “China Robotic Gastric Cancer Surgery
Guidelines”. Perioperative Medicine. 2024; 13: 84. https://doi.
org/10.1186/s13741-024-00402-x

Akutay S, Ceyhan O. The relationship between fear of
surgery and affecting factors in surgical patients. Periop-
erative Medicine. 2023; 12: 22. https://doi.org/10.1186/
s13741-023-00316-0

Gillespie BM, Gillespie J, Boorman RJ, Granqvist K, Stranne J,
Erichsen-Andersson A. The Impact of Robotic-Assisted Surgery
on Team Performance: A Systematic Mixed Studies Review.
Human Factors. 2021; 63: 1352—-1379. https://doi.org/10.1177/
0018720820928624

Randell R, Greenhalgh J, Hindmarsh J, Honey S, Pearman A,
Alvarado N, et al. How do team experience and relationships
shape new divisions of labour in robot-assisted surgery? A real-
ist investigation. Health. 2021; 25: 250-268. https://doi.org/10.
1177/1363459319874115

Ren L, Han L, Ping F, Yin Y, Liang T, Wang F. Impact of
Implementing Checklist Management Combined with SOP on
Nursing Quality Among ENT Surgery Nurses. Risk Manage-
ment and Healthcare Policy. 2025; 18: 1735-1746. https://do
i.org/10.2147/RMHP.S508787

Zhong H, Zhou L, Liao S, Tang J, Yue L, Mo M, et al. Effects
of a fixed nurse team in the orthopaedic surgery operating room
on work efficiency and patient outcomes: a propensity score-
matched historically controlled study. BMC Nursing. 2022; 21:
248. https://doi.org/10.1186/s12912-022-01027-5


https://doi.org/10.1016/j.urolonc.2021.11.019
https://doi.org/10.1016/j.urolonc.2021.11.019
https://doi.org/10.7759/cureus.50415
https://doi.org/10.1007/s00345-025-05794-z
https://doi.org/10.1016/j.amjsurg.2023.06.010
https://doi.org/10.26550/2209-1092.1374
https://doi.org/10.1177/23779608231186247
https://doi.org/10.1177/23779608231186247
https://doi.org/10.1097/MD.0000000000033427
https://doi.org/10.1097/MD.0000000000033427
https://doi.org/10.62347/JUVO8905
https://doi.org/10.62347/JUVO8905
https://doi.org/10.4103/jin.jin_17_20
https://doi.org/10.4103/jin.jin_17_20
https://doi.org/10.3389/fpubh.2025.1707141
https://doi.org/10.3389/fpubh.2025.1707141
https://doi.org/10.2147/JMDH.S377581
https://doi.org/10.2147/JMDH.S377581
https://doi.org/10.1053/apnr.2003.50005
https://doi.org/10.1053/apnr.2003.50005
https://doi.org/10.11817/j.issn.1672-7347.2014.07.015
https://doi.org/10.11817/j.issn.1672-7347.2014.07.015
https://doi.org/10.3390/medicina58121821
https://doi.org/10.3390/medicina58121821
https://doi.org/10.1007/s11701-022-01511-9
https://doi.org/10.1007/s11701-022-01511-9
https://doi.org/10.62347/IRMG4893
https://doi.org/10.1111/jog.70021
https://doi.org/10.1111/jog.70021
https://doi.org/10.1186/s13741-024-00402-x
https://doi.org/10.1186/s13741-024-00402-x
https://doi.org/10.1186/s13741-023-00316-0
https://doi.org/10.1186/s13741-023-00316-0
https://doi.org/10.1177/0018720820928624
https://doi.org/10.1177/0018720820928624
https://doi.org/10.1177/1363459319874115
https://doi.org/10.1177/1363459319874115
https://doi.org/10.2147/RMHP.S508787
https://doi.org/10.2147/RMHP.S508787
https://doi.org/10.1186/s12912-022-01027-5
https://www.imrpress.com

	1. Introduction
	2. Methods
	2.1 General Information
	2.2 Perioperative Nursing Management Model
	2.3 Indicators Collection
	2.4 Quality of Nursing Care
	2.5 Patient Satisfaction and Nursing Errors
	2.6 Statistical Analysis

	3 Results
	3.1 Comparison of General Information
	3.2 Comparison of Intraoperative and Postoperative Key Indicators
	3.3 Comparison of Quality of Nursing Care
	3.4 Comparison of Patient Satisfaction and Nursing Errors Between the Two Groups

	4. Discussion
	5. Limitation
	6. Conclusion
	Key Points
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflicts of Interest
	References

