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Safety of Da Vinci robotic surgery system based on real-world data
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Abstract: Objective To investigate the use of Da Vinci robotic surgery system in clinic for reducing safety accidents and enhancing
the safety of the system. Methods The MAUDE database of FDA was used as the source of real-world data. According to the
classification of adverse events in the FDA MAUDE database, the adverse event reports of Da Vinci robotic surgery system were
classified into "Malfunction", "Injury", "Death", "Others" and "No Answers Provided" for statistical analysis, and the types of
system malfunctions and the reasons causing injuries or deaths were analyzed. Results The number of total adverse events in the
past decade changed from a rapid rise to a gradual decline. The number of adverse events in equipment malfunctions had gradually
increased since 2014, and was declined in 2018. Due to the compound growth rate of Da Vinci robotic surgery system and the
increased frequency of use, the number of adverse events in the Da Vinci robotic surgery system that caused deaths and injuries
reached the peak in 2013. Conclusion With the increasing application of Da Vinci robotic surgery system, safety accidents
frequently occur. By providing doctors with the enhanced training of system operations, reducing the rate of equipment malfunctions
and being staffed with professional instrument maintenance personnel, the safety of the system can be eftectively improved.
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Fig.1 Classification of adverse events of Da Vinci robotic surgery system from 2008 to 2018
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Fig.2 Histogram of the number of adverse events caused by equipment malfunctions from 2008 to 2018

H1 ] 2 248 43 BT T, E 2008 4R TF 4R 3k 2% A7
LR N T AR RGERS R A R FOEAAE— 1 E
W IR IEAE 2015 SRS BIE(E, 2 J5 th Ak
B 5 R A RS FECR BTk (HUBAR S T Ik 25 A
PLEF AN T AR RGE B B i AN B2 Bk J2: L

W22, N L B X B A A TG A 5 )
X I 2R B AN B AR AT o B A 7;2%%%
AR A RBREEAL(F 1),
23 GEMETIRESE
231 ATEAREGSITE ST EREFETZE



3 = - 329 -
F1 REERR
Tab.1 Types of equipment malfunctions
T T B b (el b AR RS B T b
el R 20
HIOE T EAEEE B AR SRR IO WAl WA T
AR
oA E AL 71 P CCIL LN
W R S SR s i A LIS
S i
B S T AU EE 5 (LA T )
A \‘ TR ﬂ‘ E_ EAN H{ Z ijjjj H‘ 3
S U I L i AT oL 39717 IS
S0 B 1 i 51 B
H i : BRI TR T U R EL i %
Al T R (LB BT R mRURes e
71k SR e IR
iR e B BRI kA

RAECH 278 14, 5 52 R FF 54001 7.18%. H
P 3 8508 S R B, 2008 4ETT I H A 2R LA AT
AR ZRGEE BAIAS B F R B — f 2 R
aH, HAE2008~2011 4F3% 4452 B2 2015~20184F 3% 4 4%
1 ALFE T AN B S5 AR BRI LA, 3 T 7 et
AR AL F X BRI T TRV ARHER B BeE A AL AT
AR B RRE AT H A PRAE T AU/ TTTFE 2012 4F

ENEE Tie L
I

ZIRR A A flas AFAR R G AT AR B 2
Tt , HAFAER B IS HLER AT AR R GE KIS IFAG A
R, DRI AE T A Kz b Tt (EL R i S A T ik 0%
A PARB B NLOE A S 20144F 2 )5, SET A
OB T B, B R XA SF A lgs AT AR RGN
WBEHIMGE, By NGRS Tl is N TR RGLRT
G FDARX A R/ BBt — 2T

W2008 m2009 m 2010 m2011 m 2012 m2013 m2014 m2015 m2016 m2017 m2018

3 2008~2018 FFERBEXTH T REMFHE
Fig.3 Number of adverse events that caused deaths in patients from 2008 to 2018

232 EXEAREHGITS ST BEEBEZHER
RFMHGR 1 61814, 5 SN R A1 B AL 41.81%.
A P 450 R AT, H 2008 4EFF iR k25 A HLEs A
FAR R Ge B E Z 00N R FAFEUTE 2008~2012 4F:
) K 2014~2018 AFHR LA AR RS E AR, T AE 2013
SRS R A2 AN R BB —A 6T, 5 201348
HIE A L8, AT D & IRAE 2013 4538 0 B 3 52 AN
PR R — A 78 b — 1% ko r i pLas
ANFARZRG S S B E T A RSB EO 7
20134F5 2014 4515 R E SR T 1A R S REcd A 0 4
FREH T2 BRI ATFAR R G R A KR K
el A 3 38 0 45 R 2R A 52 )

233 H SXRARABHEERAREGSITE D
T AEAE T AN O R 3, A 38 oAt B AR BH A 465
A AN B F 0, BT TR B A X D 9F H
2 A R R R AT R Mg S
AYAT T B B R 1 R AN RS P 4 v 24 B
Uk B AT 1 AR 2 s AE T, BRI i A i
B B BN R, RIS AT, [ 2008 4F 1 H
HE 2018 4F 11 A 1k, ik sF A las AF R R G0 4E
(4 HL B AR B 20 S TR0 0O R = R4 ANy 864
1, 48 2R B 18.25% , 76 20 14 AR T 13X M 25 A
RE L BT TR & BB 7E 2015 4
ZIRXHEARFHHREROEERAY, ]



- 330 - rhE R AR AR AR $37%:

1200

1000

800

600

400

ENEE 2SS dLE

200

0

1165

W2008 m2009 m 2010 m2011 = 2012 m2013 m2014 m2015 m201c m2017 m2018

E4 2008~2018 FEREEZHNTIREHFHE

Fig.4 Number of adverse events that caused injuries to patients from 2008 to 2018
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Fig.5 Number of adverse events including others and no answer provided from 2008 to 2018
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Tab.2 Causes of adverse events in Da Vinci robotic surgery system
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