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Evaluation of Integrated MR Safety Information Management System Using Hospital
Logistics System and Investigation of Implanted Medical Device Cases
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[Abstract]

The purpose of this study was to evaluate the number of patients with implantable medical devices (IMDs) undergoing
magnetic resonance imaging (MRID) and the number of IMDs per patient undergoing IMD implantation at our hospital.
The proportion of patients undergoing MRI increased from 1.5% in October 2016 to 4.9% in October 2020. There were
262 cases (72.6%) with 1 to 5 IMD implants per patient, and one case with 44 IMD implants. The percentage of MRI
examination cases with IMDs increased, and there were cases with multiple IMDs implanted. The integrated MR safety
information management system will become increasingly useful because this system can check the IMD data and MR
safety information simultaneously. An integrated MR safety information management system using the hospital logistics
system was found to improve patient medical safety and MRI workflow.
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Integrated MR safety Information Management System

Patient name Patient ID Birthday Age Date of MR examination Accession number Study name Body part examined
) 2019/10/05 3000011115555 Brain screening MRI Brain
[ Name || o ][ Bithoay | [ Age | d
v indicati MR safety . . " "
Principle contraindications information Device information from other hospitals (manual input) Coronary stent by catheter registers
Product name Date General name labelling

MR

Date Product category Product name Coronary stents implanted at our hospital before 2012
—

Pacemaker lead standard
Implantable endocardial o Medne ween RA4574-53 (MRI)
CapSure FixNows lead 507658 AdvisaDRMRI RV 5076.58 (MR)

rdial

Implantal
CapSure Sense MRllead  PenS oloag 457453

Maximum averaged

Maximum
oo spatial field SAR|[W/kg] Maximum B1 + RMS Maximum
- MR safety s;’.‘m Maximum gradient [T/m] Whole body Head T dB/dt [T/s]
3 information | _ocy,  slew rate
Product name code Date General name labelling field [T] [T/mis] 15T 30T 15T 30T 15T 30T 15T 30T 15T 30T
Implantable endocardial " @®in Note (o
CapSure Fix Novus lead tesassr | 2016/12/06  pacemater elociodefiead MR Conditional  1.5,3 Oout mmm ™
@®in [Noe
lantable en § ous
CapSure Sense MRI lead roasarr | 2016112106 pace ‘ MR Conditional ~ 1.5,3 Oout g ™
=28 ®in (N [,
Medtronic Advisa MRI 2016/12/06 MR Conditional ~ 1.5,3 =200 =20 =20 520 sS40 532 S32 (When socenter =
Tot9717 er is below C7) Oout
Transcatheter bovine ®in (Note [
SAPIEN 3 Transcatheter Heart Valve 2017/01/27  cardiac valve MR Conditional ~ 1.5,3 =25 =25 @out o
®in Note |
B 2017/01/30  Coronary stent MR Conditional 3 68 Oout e
Tightest conditions =20 =20 520 =40 =32 =32

Fig.1 Screen layout of the integrated MR safety information management system

This system enables a cross-search of information between a patient’s surgical history and IMD package inserts on a single
screen simply by entering the patient identification number. With this system, the MR safety information labeling type can be
checked at a glance, even when multiple IMDs are implanted.

MR, magnetic resonance; IMD, implantable medical device
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Number of implantable medical devices

Fig.2 Number of IMDs that are placed in the patient
IMD, implantable medical device

Table 1 Number of MRI examinations and IMDs placement patients in October of each year

October 2016 October 2017 October 2018 October 2019 October 2020
Total 2297 2430 2616 2330 2161
IMD (=) 2262 2366 2539 2250 2056
IMD (+) 35 64 7 80 105
Percentage of IMD (+) 1.5% 2.6% 2.9% 3.4% 4.9%

MRI, magnetic resonance imaging; IMD, implantable medical device
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Table 2 MR safety labels by type in IMD patients undergoing MRI

October 2016 October 2017 October 2018 October 2019 October 2020

MR Safe 0 0 0 0 0
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%)

MR Gonditionl 24 154 139 106 197
(19.5%) (50.5%) (44.0%) (31.8%) (35.9%)

MR Unsafe 0 0 0 0 0
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%)

Safety in MRI Not 0 0 0 3 0
Evaluated (0.0%) (0.0%) (0.0%) (0.9%) (0.0%)

MR Safety Unlabeled 7 ! 2 89 8
(13.8%) (3.6%) (8.5%) (11.7%) (6.9%)

Excluded IMD data 8 140 190 185 314
(66.7%) (45.9%) (47.5%) (55.6%) (567.2%)

Total 123 305 316 333 549

MR, magnetic resonance; MRI, magnetic resonance imaging; IMD,

Table 3 Number of IMDs by JMDN code

(a) Cardiovascular medicine
No  JMDN General Name Classif Number
cation  of IMDs
1 36035004 Coronary stent \Y% 167
2 70489000 Coronary arterial stent graft \Y% 1
3 61535004 Bioabsorbable coronary stent \Y% 0
4 46919004 Drug-eluting stent for femoral artery I\ 1
5 44279000 lliac stent \% 14
6 70515000 Implantable biventricular pacing pulse I\
generator without defibrillation feature
7 12913000 Implantable cardiac pacemaker 10
60789004 Implantable leadless cardiac \Y%
pacemaker
9 35223000 Implantable endocardial pacemaker I\ 20
electrode/lead
10 36241000 Implantable defibrillator/pacemaker I\ 2
electrode/lead
11 36102000 Implantable pacemaker adaptor I\
12 35039000 Implantable epicardial pacemaker \Y%
electrode/lead
13 70514000 Implantable biventricular pacing pulse I\ 1
generator with defibrillation feature
14 47932014 Heparin-coated stent-graft for central I\ 1
circulatory system
15 60245114 Transcatheter porcine pericardial \Y% 6
valve
16 60245004 Transcatheter bovine cardiac valve I\ 3
17 70327000 Inferior vena cava filter I\ 6
18 35852000 Automatic implantable defibrillator \Y% 0
19 37265000 Implantable automatic dual-chamber \Y% 0
defibrillator
20 36035003 Vascular stent il 2
(b) Cardiovascular surgery
Classif  Number
No  JMDN General Name cation  of IMDs
1 35591100 Bovine pericardium valve I\ 4
2 35644000 Annuloplasty ring I\ 6
3 35590010 Cardiac valve for mechanical artificial \Y% 4
4 35591200 Porcine cardiac valve I\ 0

16 (464)
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implantable medical device

5 35591300 Porcine cardiac valve with vascular \% 0
prosthesis
70488000 Aortic stent graft \% 14
35590020 Mechanical cardiac valve with \%
vascular prosthesis
(c) Neurosurgery and stroke

Classif  Number

No  JMDN General Name cation  of IMDs
1 35449004 Central circulatory intravascular I\ 437
embolization prosthesis
16244000 Hydrocephalic shunt \%
70302000 Hydrocephalic shunt auxiliary valve \%
for prevention of excessive outflow of
cerebrospinal fluid
70421010 Intracranial aneurysm surgical clip \% 42
5 70421020 Cerebral arteriovenus malformation I\ 2
surgical clip
6 70491000 Cerebral artery stent \% 0
7 45851000 Carotid artery stent \% 4
8 70600000 Implantable stimulator for pain relief \% 0
9 37307000 Tremor brain electrical stimulator \% 0
10 36007000 Analgestic electrical stimulator \% 0
(d) Orthopedic surgery
No  JMDN General Name Slaatis:: Zlfu IrlT\}I%esr
1 32854004 Absorbable implantable fixation pin I\ 0
2 16101004 Absorbable implantable fixation screw v 24
3 33180000 Hip prosthesis bone cement restrictor il 0
4 35666000 Femoral component for hip prosthesis il 26
5 35661000 Hip prosthesis acetabular component o 27
6 33704000 Hemi hip prosthesis m 2
7 17751000 Artification bone matrix implant i} 21
8 36315000 Total hip prosthesis il 3
9 33179000 Hip prosthesis acetabular support o 0
component
10 33982003 Cement spacer o 0
11 16101003 Implantable fixation screw o 148
12 34031003 Cement bone plug m 0
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18 35669000 Knee prosthesis tibial component il 0
14 35668000 Knee prosthesis femoral component o 0
15 35667000 Total knee prosthesis il 48
16 32833000 Unicondylar knee prosthesis il 0
17 35679000 Knee prosthesis patellar component o 0
18 70496000 Total elbow prosthesis il 0
19 33701000 Elbow prosthesis radial component o 0
20 35671003 Tendon spacer il 0
21 35642003 Implantable fixation system I 0
22 38153000 Implantable humerus intramedullary o 9
fixation nail
23 33187000 Implantable femur intramedullary o 20
fixation nail
24 34003000 Implantable fixation compression hip i 3
plate
25 38152000 Implantable tibia intramedullary m 6
fixation nail
26 32854003 Implantable fixation pin m 0
27 16103003 Implantable fixation staple il 0
28 35685003 Implantable fixation wire o 0
29 70504000 Implantable fixation cable il 3
30 36174003 Ligament fixation anchor o 4
31 35217000 Orthopaedic bone cement il 0
32 37272003 Spinal internal fixation system I 193
33 38161003 Spinal cage o 27
34 34170003 Artifical vertebral body i 1
35 35647003 Extrasomatic fixation system o
36 32835000 Shoulder prosthesis humeral il
component
37 36259000 Shoulder prosthesis glenoid il 0
component
38 35670000 Total shoulder prosthesis il 13
39 37845000 Digit prosthesis o 0
40 35241003 Implantable fixation plate il 99
41 35717003 Non-absorbable ligament prosthesis m
42 34602000 Plastic suture m
43 70426000 Implantable suture retention device il
(e) Urology, obstetrics and gynecology
No  JMDN General Name SﬁisoS: Efu {waDesr
1 34926003 Long-term use ureteral tube stent m 2
2 36211000 Urethral stent g 0
3 34149002 Pelvic-organ-supporting pessary i 0
4 35237000 Reusable contraceptive pessary il 0
5 70261000 Body orifice obstruction balloon il 0
catheter
(f) Respiratory medicine
No  JMDN General Name %:is:: Efu IrlnxllbDesr
1 36029000 Tracheal stent g 0
2 17957000 Bronchial stent i} 0
(g) Otolaryngology
No  JMDN General Name (;Iaa;isosri]f Efu mllbDesr
1 30084000 Middle ear implant hearing aid o 0
2 35643000 Auditory electrical stimulator o 0
3 34180000 Implantable bone-conduction hearing I 0

aid

(h) Gastroenterology and hepatology
Classif Number
No  JMDN General Name cation  of IMDs
1 36227000 Stent for esophageal Jus 0
2 70493000 Colorecutal stent m 3
3 70494000 Gastroduodenal stent I 0
4 17672000 Biliary stent o 10
5 36143000 Pancreatic stent Jus 0
6 35649000 Implantable ligating clip Jus 0
(i) Catheter, vascular prosthesis, and clip
Classif Number
No  JMDN General Name cation  of IMDs
1 16615120 Peripheral insertion central venous v 0
catheterization kit
2 16615110 Central venous catheterization kit % 0
3 36257100 Peripheral insertion central venous v 0
catheter
4 10729100 Catheter for central venous \Y% 0
5 10729400 Urokinase-coated central venous \Y% 0
catheter
6 35093204 Collagen-containing coated vascular \Y% 5
prosthesis
7 35093104 Gelatine-containing vascular \% 18
prosthesis
8 35093404 Heparin-coated vascular prosthesis v 0
9 35281004 Central circulatory vascular prosthesis Y% 9
10 34606010 Absorbable suture clip v 0
11 35281003 Non-central circulatory vascular il 4
prosthesis
12 70487103 Heparin-coated temporary use o 0
indwelling vascular prosthesis
13 35093103 Gelatine-containing non-central m 0
circulatory vascular prosthesis
14 35093403 Vascular prosthesis with heparin for o 0
non-central circullatory system
156 35640003 Implantable vascular clip s 0
16 35449003 Vascular embolization prosthesis il 0
(j) Others
Classif Number
No  JMDN General Name cation  of IMDs
1 71027000 Capsule imaging and tracking device i 0
2 71030000 Implantable electrocardiographic data v 2
recorder
70961000 Reusable extension fixator I 0
35797000 Orthopedic cerclage applier I 0
5 38819001 Single-use natural orifices non-active I 0
endotherapy device
(k) Implantable medical device other than magnetic
resonance safety information database
No  JMDN General Name Classif Number
cation  of IMDs
1 70511000 Synthetic artificial dura mater v 27
2 70485100 Extracorporeal pacemaker electrode v 43
wire
3 70164020 Single-use high-frequency current i 4
procedure endoscopic active
instrument
4 10696013 Long-term use biliary catheter m 6
5 70434000 Absorbable tissue reinforcement 7
material
6 35241004 Absorbable implantable fixation plate \% 7
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7 32390000 Reusable surgical drill bit I 2
8 35911204 Heparin-coated long-term use Y% 7
implantable infusion port
9 35911104 Long-term use implantable infusion \Y% 3
port
10 70296004 Central circulatory microcatheter 17
11 38827000 Single-use electrosurgical endoscopic il 1
snare
12 45418004 Intracardiac prosthesis I\ 4
13 15033001 Defibrillation body surface electrode I 6
14 36182000 Artifitial pericardial prosthesis \Y% 1
15 70964001 Reusable joint operating instrument I 1

IMD, implantable medical device; JMDN, Japanese medical
device nomenclature
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+ Search surgical records on electronic medical record
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Fig.3 Workflow of checking the product name, implantation date, and MR safety information before MRI

In conventional methods, it is necessary to search several systems used by different departments to obtain data. If multiple
IMDs were present, the procedure was repeated for each IMD. This novel method enables the cross-search of information
between a patient’s surgical history and IMD package inserts on a single screen simply by entering the patient identification
number into the integrated MR safety information management system.

IMD, implantable medical device; MR, magnetic resonance; MRI, magnetic resonance imaging
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