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ABSTRACT: Objective The present study intends to analyze and explore the application effect of
the refined management in risk control of extrahepatic laparoscopic instrument handover. Methods
A retrospective analysis of 1,973 adverse events during extrahepatic laparoscopic instrument hando-
ver in 2022 was conducted. Refined management measures were formulated and applied to 1,973
cases of extrahepatic laparoscopic instrument handover in 2023. The types, incidence rates of ad-
verse events, and instrument handover duration were compared before and after the intervention.
Results
cantly. The incidence rate dropped from 35.68% to 2.84%, and the average handover duration per
instrument decreased from 291.36+43.855 seconds to 113.41£11.497 seconds (P<0.05 for all).
Conclusion The risk of adverse events in extrahepatic laparoscopic instrument handover is high.

Under the fine management, the types and incidence of adverse events decreased signifi-

The application of the fine management significantly reduces both the risk of adverse events and
the handover duration.
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Introduction

With the continuous advancement of minimally
invasive surgical techniques, laparoscopic surgery
has gained widespread development and applica-
tion due to its advantages such as rapid postopera-
tive recovery, minimal trauma, few complications,
and low costs. It has gradually become the most
widely used surgical approach in clinical practice!™.
The Central Sterile Supply Department (CSSD) un-
dertakes the handover, cleaning, disinfection, and
sterilization of laparoscopic instruments™. However,
challenges such as the increasing of laparoscopic
instrument brands, types, and components, coupled
with insufficient instrument inventory, have intro-

duced various risks in the centralized management

of laparoscopic instruments between operating rooms
and CSSDP”. In alignment with China’s national
initiative, the Comprehensive Healthcare Quality
Improvement Campaign (2023—2025), to enhance
the centralized management of laparoscopic instru-
ments, mitigate adverse handover risks, and im-
prove overall healthcare standards, this study imple-
mented a refined management model in the handover
process of extrahepatic laparoscopic instruments. A
retrospective analysis of historical handover inci-
dents and a comprehensive literature review™" were

conducted, achieving notable outcomes as follows.
1 Materials and methods

1.1 Materials

Extrahepatic laparoscopic instruments consist
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of over 20 types, such as lens systems, fiber optic
cables, various dissecting forceps, grasping forceps,
laparoscopic scissors, electrosurgical hooks, elec-
trosurgical probes, electrosurgical forceps, laparo-
scopic needle holders, titanium clip appliers, insuf-
flation tubing, electrosurgical wires, and suction de-
vices. This study analyzed 1,973 cases of extrahe-
patic laparoscopic surgeries conducted in 2022 with
documented adverse events related to instrument
handover as the control group, and 1, 973 cases
from 2023 applying the refined management for han-
dover as the experimental group.
1.2 Methods
1.2.1 Control group
1.2.1.1 Retrospective analysis

Adverse events during the extrahepatic laparo-
scopic instrument handover from January to De-
cember 2022 were analyzed for types, incidence
rates, and causes.
1.2.1.2 Routine operation procedure

Staff in the decontamination area performed
the recovery and handover of extrahepatic laparo-
scopic instruments using conventional methods. Spe-
cifically, the scrub nurse disassembled instruments
based on personal experience, followed by a quantity
verification with decontamination staff using a con-
ventional checklist. This checklist only included in-
strument names and quantities, such as:“Small right-
angle dissecting forceps: 1; Gastric grasping for-
ceps: 1; Suction device: 1; Needle holder: 1; and

Electrosurgical hook: 1.
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1.2.2 Experimental group
1.2.2.1 Establishment of a Refined Management
Team

A quality improvement program for extrahe-
patic laparoscopic instrument handover was imple-
mented across all staff under the leadership of a
team leader (Director of CSSD) and deputy leaders
(Head nurses of CSSD and the operating room).
The program was executed under the coordinated
management of quality control team leaders from
both the CSSD and the operating room.
1.2.2.2 Formulation of fine management measures
(1) Development of customized inventory and
training tools This includes creating an improved
checklist for extrahepatic laparoscopic instruments,
color visual guides, and disassembly instructional
videos.
a. Improved checklist for extrahepatic laparo-
scopic instruments Based on statistical analysis of
adverse events and feedback from operating room
staff, surgeons, and manufacturers, an enhanced
checklist was designed. The updated checklist tem-
plate is as follows".
b. Production of color visual guides for extrahe-
patic laparoscopic instruments High-resolution
photographs were taken to create visual references,
containing full set overview (image of the com-
plete instrument set), Individual instrument views
(isolated shots of each instrument), disassembly
close-ups (detailed photos of detached compo-

nents), key area magnifications (zoomed-in images

Figure 1 Updated checklist template

Header: Name of the instrument set

(with labels for urgent sterilization or special infection alerts)

No. Instrument Quantity Components

Remarks

Four components:
Flush switch x1,
1 Suction device 1 Flush cap x1,
Handle x1,

Shaft x1.

Signatures for CSSD cleaning/verification:
Time of the fourth intraoperative inventory check:
Signature of circulating nurse:

Area for barcode attachment.

Inspect the sealing ring at the shaft-handle junction.
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of complex, fragile, or small parts), and multi-
angle shots (additional perspectives for structurally
intricate instruments). All images were catego-
rized by serial number, annotated with explanatory
text, and integrated into the information traceability
system!*'*,

¢. Production of disassembly instructional videos
Two-part instructional videos were recorded, the in-
strument overview including names, functions, and
clinical applications, as well as the operational proto-
cols covering preprocessing, handover, disassembly
and reassembly, and inventory verification.

(2) Standardization of handover procedures

a. On-site pre-processing The scrub nurse immedi-
ately removes contaminants (e. g., tissue residues,
bloodstains, bile, residual medical adhesive) and non-
reusable items (e.g., ligation clips) from the surfaces
of used laparoscopic instruments.

b. Transportation The scrub nurse transfers the pre-
processed laparoscopic instruments to the decon-
tamination area of CSSD.

c. Disassembly The scrub nurse fully disassembles
all detachable components of the instruments.

d. Joint inventory verification After disassembly,
the scrub nurse and CSSD decontamination staff
verify the instrument names, quantities, and compo-
nent integrity against the checklist. Any discrepan-
cies identified during verification prompt immediate
investigation to locate missing items. Unfamiliar com-
ponents are cross-referenced using the color visual
guides.

e. Verification of checklist completion Confirm

that the checklist is fully completed, including cir-

Number of cases with adverse events during handover within the statistical period
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culating nurse’s signature and attachment of the re-
covery barcode. Any omissions shall be reported to
the scrub nurse for immediate rectification.
f. Sign-off Upon successful verification, the CSSD
decontamination staff signs the checklist in the des-
ignated cleaning verification section.
g. Quality supervision via traceability system After
handover completion,scan the recovery barcode on
the checklist using a barcode scanner to access the
instrument set’s color visual guides for on-demand
reference. Scan the cleaning basket and the staff re-
sponsible for recovery. The barcode links traceable
data, including patient information, operating room
number, surgical case sequence, and CSSD instru-
ment receiver details.
h. Continuous quality improvement Implement the
Plan-Do-Check-Act (PDCA cycle) to continuously
identify, analyze, and resolve issues in the handover
process, driving sustained quality enhancement!”.
Establish yearly improvement objectives. Decon-
tamination staff conduct routine inspections and doc-
umentation. Quality control team leaders monthly
compile data, analyze root causes, and propose cor-
rective actions during team meetings. The leaders
track the implementation and effectiveness of im-
provements in subsequent months.
1.3 Evaluation metrics

The two groups were compared in terms of
types, frequencies, incidence rates, and handover
duration of adverse events in extrahepatic laparo-
scopic instrument handover.

The incidence rate of adverse events is calcu-

lated as:

Incidence rate =

x100%

Total number of extrahepatic laparoscopic surgeries within the statistical period

The instrument handover duration is defined
as the time from the moment instruments are deliv-
ered to the decontamination area of CSSD to the
completion of inventory verification and inspec-
tion. This duration is recorded using a stopwatch.
1.4 Statistical analysis

The data were analyzed using SPSS 22.0 sta-

tistical software. Measurement information was ex-

pressed as mean + standard deviation (x+s) and a ¢-
test was used. Count information was described as
rate (%) and an y* test was used. The difference was

considered to be statistically significant at P<0.05.
2 Results

2.1 Comparison of adverse events

The control group had 704 adverse events
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Table 2 Comparison of handover duration

Time consumption of

Group Qty- () handover (s)
Control group 1973 291. 36+43. 855
Experimental group 1973 113.41+11. 497
t value 174. 346
P value <0. 001

materials in fiber optic cables and electrosurgical
wires make them susceptible to damage when bent.
Frequent reuse of these instruments accelerates wear,
causing defects, screw loosening, fractures, or de-
tachment.

d. Incomplete checks: Missing identifiers in
inventory lists result in overlooked component veri-
fication.

Postoperative instrument handover is the critical
first step for CSSD to process instrument, and its
quality control directly impacts subsequent opeartion
steps, underscoring the necessity for standardized
laparoscopic instrument handover management™.

In China, research on instrument handover man-
agement has focused on visual guides, checklists,
Quality Control Circles (QCC), and PDCA cycles.
DU, WEIL and YANG™"* developed instrument cat-
alogs to guide classification, disassembly, cleaning,
sterilization, and packaging during instrument re-
covery, effectively reducing handover errors between
operating rooms and CSSD while shortening pack-
aging and handover time. LI and PAN®**! designed
and refined instrument checklists, optimizing han-
dover workflows and mitigating risks. XU, LYU,
and BAO™** demonstrated that QCC interventions
reduced handover error rates and ensured smooth

29-30

surgical procedures. LI ZJ and LI JL*¥*" applied
PDCA cycles to decrease irregular handover prac-
tices in urological laparoscopic procedures, achieving
optimized workflows and reduced non-compliance

rates between operating rooms and CSSD.
4 Conclusion

Refined management, a modern management
approach, has been widely applied in hospital ad-
ministration®?*. This model involves establishing

standardized handover procedures based on refined

www.ss-journal.com

management requirements to ensure evidence-based
operations, developing personalized inventory check-
lists and training tools to facilitate staff competency,
incorporating information traceability barcodes to
enhance management efficiency, and implementing
continuous quality improvement to optimize han-
dover processes and methods. It has effectively re-
duced the incidence rate of adverse events and im-
proved handover efficiency, demonstrating compa-
rable effectiveness to previous studies™”>*. However,
further validation is required to determine its appli-
cability to other types of medical devices.
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