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OPEN An efficient annotation method
for image recognition of dental

instruments

TR PR ) 45 B P OSID)
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This study demonstrates the feasibility and effectiveness

of employing a deep learning-based computer vision

model for the automated detection and enumeration of

surgical instruments. The model achieved high preci-

sion and recall in distinguishing surgical tools from the

background and in differentiating between various surgi-

cal instruments, even in challenging scenarios involving

overlapping tools. In a real-time surgical video analysis,

the model maintained a correct tool count during all

non-transition times with an inference speed suitable for

real-time use. These results highlight the potential for

computer vision models to maintain an automated tool
count during surgery which has the potential to reduce

e et e oo e Mwerd  errors and thereby help improve surgical safety.
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‘The basin class exhibited a precision and recall of 100%,  background and in ng

intances without sny Bl posives o e negatoe,  sveriappin tos. 1  rsbme gl o i

B Syringes also achieved a precision of 99.6% and a recall  the model maintained a correet tool count during all
In Janusry 2022, n on external orthopedic insteuments disposed by CSSD were collected in our hospital. of 100%, ing nearly perfect p in jtion times with an inference speed suitable for
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Deol et al. Patient Safety in Surger)
Artificial intelligence model for automated 2 Ry

surgical instrument detection and counting:
an experimental proof-of-concept study
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the model could keep pace with the dynamic nature of a identifying surgical toals
surgical procedure, correctly identifying tools as they are  model achieved a precision]
being used in real-time. All data analysis was conducted  100%. Precision remained.

N TR REBLSE UM R GEAEIMR DRI Y 2 A A
n{”ﬁ’ﬁﬂ* in Python using the PyTorch and Ultralytics packages liating between surgical ©
[23]. scalpels to 100% for basins.

o srotepies o . Y o A farceps to 98.2% for retract;
R HA M Nam oo e - e 8wt o e Results

the overlapping tool subset
The overall dataset consisted of 1004 images, of whiech  shows examples of predicti

603 (7891 tool instances) images were used for model  In a real-time surgical vi
training, 201 (2667 tool instances) for internal validation,  tained a correct surgical to
and 200 (2655 tool instances) for testing model perfor-  frames, across tool switche;
mance. For detecting the presence or absence of surgical  surgery. The model achiev
tools in the test dataset the model made 2,693 surgi-  of 24.7 ms (IQR: 3.1 ms) o
cal tool predictions, of which there were 41 instances in  time 1:00:07 h), correspond;
which the model falsely identified the background as 2 (IQR: 4.9) on a single NVII
surgical tool (false positive). Thus, the overall precision  the models ability to main{
for distinguishing surgical tools from the background for practical applications i

was 98.5%. Conversely, the model failed to identify a sur-  plementary Table 1.

gical tool in only three instances, incorrectly labeling a

tool as background in all three instances (false negative).  Discussion

This translates to an overall recall (sensitivity) of 99.9%.  This study de (
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Research and application of artificil intelligence visual recognition system in inspection package quality of
external medical instroments in disiafection supply center
WU Xisona, CHEN Huiv HE Qian, LIU Jiswei
(Washing and Disin fection Supply Center .West China Haspital &Wess China Schnd of Nursing o
Sichuan Univwrsity +Che 0011 Sichwan, Chima)
Abstract plore the application effect of artificial intelligence visual recogaition system on the

packaging qua dic medieal devices in the ol Sterile Supply Department (CSSD). Method

including iy et specifications. and quantities and were archived in the artificial intelligence visual recogoi

tiom system, 50 as to realize the image data analysis and backtrackingand archive warning prompts, A fotal of §
packnges of orthopedic external instruments received and processed by € al before the system
cation from February 10 December 2021 were selected as the control gro otal af §,00 packages after sys
Tem apyp e selected as the observation group. The quality and management of medical device packaging

ge packaging inspection time, user satislaction) were compared between the two groups, Results The quality

cal device packaging and satisfaction w he observation group were better than those in the control
difference was statistically significant (P<0. 054 The average packaging time was lower than that of
the control group. and the differcnce was statistically sigaifioant (P<¢ ‘onclusion The artificial intelligence
visual recognition system has shown good effectiveness in the packaging process of CSSD external orthopeddic medical
deviees, While improving packaging quality, it has also optimized the management process of external orthopedic
medical deviees, and improved operating room satisfac wark efficiency,
Keywords  central sterile supply departments  artificial intelligences  visual identitys foreign orthopedi

medical devices:  packaging quality
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Methods
Stuady Design +nd setting
evaluate the feanibility and pertormance of 4 deep bearn
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and counting. The study was performed
at the Department of Urokogy, A
Detwewn Jauary 2024 and May 2024,
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We hypothesised that o deep learning based coomputer
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poteraially wrving

o secondary outcomes
The primary outcome wes the models performunce in
detecting and classifying sangscal tools, as measured by
eecision, rocall, and mesn average precision.
mesvres (0 benchmark the performance of compul
inion maodels. The
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identifying all syringe instances. The surgical scissors
class attained a precision of 99.2% and a recall of 99.6%.
In contrast, the scalpel class had the lowest precision at
94.0% and a recall of 97.1%. The precision and recall val-
ues for the remaining instrument classes can be found in
Table 1, and a confusion matrix illustrating these results
is presented in Fig. 2A.

Similar model performance was observed on the sub-
set of test images containing overlapping tools. For

Table 1 Precision and recall values for each of 11 surgical
instrument classes

Instrument Class Precision (%) Recall (%)
Scalpel 9402 5712
Surgical skin pen @19 %939
Surgical scissors. 2924 9962
Foreeps 9521

Hemostat 9860

Nesde driver 9797

Retractor 9888

Beaker 9739

Syiinge 9960

Surgical gauze 9926

gasin 10000

real-time use. These results highlight the potential for
computer vision models to maintain an automated taol
count during surgery which has the potential to reduce
errors and thereby help improve surgical safety.

Our study’s high precision and recall in detecting a
broad array of surgical tools, even in challenging cox
tions with overlapping items, address some of the c
cal gaps in previous research, such as the need for robust
detection across a diverse range of surgical objects and
the demonstration of an inference speed suitable for
practical real-world applications. Lavado et al. previously
developed a computer vision model based on YOLOV3
for detecting surgical tools in cluttered trays and per-
formed occlusion reasoning to determine which tool
should be removed first following sterilization [24]. Their
model was trained on only four different surgical tool
classes and performed moderately well (mean average
precision at 0.50 of 92.0%). In contrast, our model was
trained on 11 different classes and achieved a mean aver-
age precision at 0.50 of 99.4%. Also, of note, Lavada et al.
photographed surgical tools in a metallic background,
whereas our models were trained on tools in a blue surgi-
cal clath background, which is similar to most real-world
surgical tray setups [24]. Jiang et al. examined automated
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Accuracy Rate of Instrument Inventory Quality of the traceability information for the

) management
W experiment group ¥ control group
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. P\ N

<20 pes/package 20-50 pes/package >50 pes/package Average Time for Instrument Inventory (s) /package

. — experiment group === control group ® experiment group ¥ control group
> = ML S = |5 | =z iﬁ Eﬁu Efficiency < 20
mr=l, kX =, mAE ' SIMR A FRIP pes/package
Accuracy Rate <20 Efficiency20-50

k pcs/package pcs/package
[}

56.75

36.25
.. 10.7
Accuracy Rate > 50 Efficiency > 50 . .
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