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[Abstract] Background Multi - modal neuroimaging examinations play a crucial role in the
diagnosis and treatment of functional neurosurgery. However, there is currently a lack of effective
management for these complex data in clinical practice. This study attempts to establish a feasible multi-
modal neuroimaging data information management system and evaluate its application effects. Methods
By standardizing clinical diagnosis and treatment processes, analyzing the nodes where imaging data were
generated, and streamlining data flow routes, establishing storage naming conventions, setting up storage
servers, and training specialized personnel, we designed and applied a multi - modal neuroimaging data
information management system. The primary evaluation indicators were the archiving rates of 5 types of

data: structural sequences, other preoperative images, postoperative electrode CT, electrode reconstruction,
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and postoperative CT/MRI. The secondary evaluation indicators included the total man-hours consumed for
data archiving and the average man-hours consumed per case. Results Without multi-modal neuroimaging
data information management (control group, n = 64), the total manpower consumption was 192 man-hours,
with an average of 3 man-hours per case. With multi-modal neuroimaging data information management
(data management group, n = 50), the total manpower consumption was 84 man-hours, with an average of
1.68 man-hours per case. The data management group had higher archiving rates compared to the control
group: structural sequences [100% (50/50) vs. 32.81% (21/64); x> = 11.383, P = 0.001], other preoperative
images [96% (48/50) vs. 26.56% (17/64); x> = 13.839, P =0.000], postoperative electrode CT [96% (48/50)
vs. 32.81% (21/64); x* = 10.409, P =0.001], electrode reconstruction [96% (48/50) vs. 32.81% (21/64); x* =
10.409, P = 0.001], postoperative CT/MRI [96% (48/50) vs. 15.63% (10/64); x* = 22.169, P = 0.000].
Conclusions Designing a multi-modal neuroimaging data information management system that aligns with
clinical practice and reasonably setting data collection and archiving nodes can effectively improve data

archiving rates, save manpower resources, ensure the complete storage of clinical data, and ensure the

smooth operation of clinical tasks, and enhance clinical diagnosis and treatment levels.
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Table 1. Comparison of imaging data archiving rates between the data management group and the control group

[case (%))

A5 %% ENIER 2 HoAl A i AR ARG CT FL Al AJF CT/MRI
X} IR 2 64 21( 32.81) 17(26.56) 21(32.81) 21(32.81) 10(15.63)
Bt B AL 50 50(100.00) 48(96.00) 48(96.00) 48(96.00) 48(96.00)
XHH 11.383 13.839 10.409 10.409 22.169
PiH 0.001 0.000 0.001 0.001 0.000

U B 53l i 595 DUISCER Bl o 2 0 A RH: B 12 0 4>
BT AR 12 AN TAE H (5 H AR 8 /N ) 58 BT 64 4
9o 191 %) 5 W R EL RS , N TV FE D 192 A - B P
B3 N B/, d N R ALK 1 45 44 P 8 AR R
J& CT . H A A 1 25080 IH RS R AR 32.81%(21/64)
A AR T 52 AR B8 H R 6 26.56% (17/64) , R J&
CT/MRI U VA RS % K 15.63% (10/64) , A U 24 % 4
CCsE R Il $d 5 # 2 2023 4F 4-10 A 3 50 4919
il 1T SEEG HLAR M A A , B 2 7 AMBHE B 12 I 1
17 H H B WO B RE BB E A BE A A B 2 E AT 5K
T 05 R AR L 2 A7 A B e I O A N A JE S 38 T
YEZ9 1 /B 55 B LI R B e AT 8 5 1k 1
i BE R B R J5 CT/MRI B s 42 il g, & H TR
R4/ N ST TEFE 84 N - I X 1.68 A - I/,
AW GE AT AR BEAT & 1T 0 AR vh R A e 2R e
20 AR T 45 4 7 0 B A 2635 1009% (50/50) , Al
RETAZR AT CT B 5 H# AR S5 CT/MRIZL
P VAR K 35 4 96% (48/50) , A VA R4 K45 1 7T 4k S i
B o BOUE B P AL IR R BOHE VAR R 3 TR
M H 22 7 BA 45 & L (P =0.001, 0.000,
0.001,0.001,0.000;3 1) .

FL B T AR R A R R W N
s PR Ry ST E T R A 1 RS R 2 A
e 5 AR T BT AR A A A 2, 0 200 S A A Y 5
162 K A T R PR Sl e, AT B AR fi A
B, T U A A R T R 7 T B M & AL R
Mzl SR EAREME. ERFTEZES
AR RS BRSO T B0 oK i L it
AR, Tk e Z 4R i RS i B U 0
M 22 RO & ZRE M &R F 515 B 2
Jei AR S5 R 5 BN T A [ 32.81% (21/64) 1%
2 100% (50/50) , A J5 il B @ 54l B R 2R A
32.81%(21/64) $2 &5 & 96% (48/50) , Hi, #z T 2 4%
] D)ot 3D Slicer i}ﬁﬁ‘(www.slicer.org)i&ﬁ?%ﬂi R

BCRAR T F AR A (L 2) /] R o i 7R B A~
HB il s B B S 2 R i R SRR, R
J& CT/MRI FVH Al A i 52 18 6 J 28 R J5 BT s Bl
Il B 45 Ll DR B2 5 TARE B B X TR i
T2 BB MA BB E RSO  BUE
RS KA A 15.63% (10/64) Fl 26.56% (17/64) , 4 %
B MBS BURE DS G  BE R R R
H 2 96%(48/50) , BTN EMARG , ZHEY
125 G A BRECR A T it e s i), DN R e PR32 T 5
BITRMAE T E R MMM (E2~4),

5] it

AW TG 3 20 8 35 M 22 AR S e A R A
G0 S BUAR 4 9 KO 3 BEASCR , ) e w22 A B I
Fema B, 0 Z RS (R B R I 2 AR
WA BOR HAZ 2R B9 5K, AR N B S dhs v B AR T
UEM " AR a R s, ZHEM R A
P A5 B B AR 8 L] T il PR 92 B T DL 3 4 R A
P VAR R > N IR A A B T 2R A
AR B AR T RE M 2 50 BRI PR 1297 T 0 R
FEAE R, A AUPRAIE I R K308 1) 58 46 4748, 30 5 O3 Il
RZTF B 24T o

AR —ES5HKR2ITHEMRENZ
PRS2 E B2 B E BB ARG, X A X
A7 B 1 1 SV B AR e nT AT L By A I i R
R o DUTE B9 I IR £ B4 B R 48 [N 45 — 2RI R B
i 384 o A B HH R B HE R TSR o A IS A R
A8 BRI L AE 2R 20 R R M I PR
2T AR B BB S A A B L A
BT HhoL AR B B AR ~J 1502 A7 B A B A s
i, B T ARSI A S0 B R JE AR SR R, R
Ji AR A S AR B T AR R & N B, A
Z 48] LATE i SR I R TAR P e s 5 4L
P48 BN AL B 45 B & B 30 7 B — Rl R 2 )il



o AR 2 4 75 2024 4F 7 H 4 24 45 T

Chin J Contemp Neurol Neurosurg, July 2024, Vol. 24, No. 7 . 529

ER |v| | e@ |~

Name  Description R

Somend | stowsicomesesons g 3 LT 2 A A W S BUAR S MRS B B R A TF
O S8 % 0 (3D Slicer) 5 1 )1 T A 150 #5084 %5 1

Hide RAS

8 8 o

Transformed (jl_orig2orth)

G # DA ctcrheinsula,.. 35.703 31583 20.221
i % D2 cberheinsula,.. 36178 32631 23527
D-3  ctx-rhinsula,.. 36.652 33.679 26.833
o el oz o |
# D5 ctcrheinsula,.. 37.601 35775 33.444 e ﬁ!’d}ﬁ
i # D6 cterh-parso.. 38.075 36.823 36749
& # D7 ctx-rh-parso.. 38.549 37.871 A(@,&b

B3 ZZMMAE AT 2SR RERRSCRT 3a
N JES VT X A 0] T XL R 0 v O ) 8 oA 0 I S LB (G (6 Xk TR ) 3b PET 545/ F S E A 1 —
A O 22 2547 23 00 O bR A7 R BRI 160 0 KBRS ) Sk 7%, A 0 B85 A3 A0 1 € IX 3T /s )

Figure 3 Comparison of multi-modal imaging display effects in 3D and 2D perspectives The 3D perspective of the fusion
of PET and structural sequences (front view, bottom view, right lateral view, and left lateral view from left to right) showed the
reduced metabolism in the right temporal lobe was significant and intuitive (blue areas indicate, Panel 3a). The 2D
perspective of the fusion of PET and structural sequences (coronal, axial, and sagittal views from left to right) showed the
reduced metabolism in the right temporal lobe (blue and green areas indicate, Panel 3b).

W fih 5 1 JE R BCR X 2a FFIREAR BETT LR
[ B0 €, X 43 W 3 5 0 10 2b T YR S A kR ks T
— RS HL i AR AR 2¢,2d R TR TR AR A
CIRVRE S5 S AR et R Qs AN o o> 2] I |5 ve vy ek VA )

Figure 2
effects between the open-source imaging software (3D
Slicer) based on the multi - modal neuroimaging data
information  management system and commercial

Comparison of electrode contact display

surgical planning software  The open-source imaging
software could not only distinguish brain gyri and sulei
with different colors (Panel 2a), but also display
electrode contact coordinates individually (Panel 2b).
The commercial surgical planning software could only
move along the electrode implantation path using a
slider, but lacked the function to locate electrode
contacts (Panel 2¢, 2d).

PET 5 254 7 51 @l 5 19 = 4E 0L A O 22 2 23 31 D AE T

MBC &, AW 2 RS M 2R A B (5 BE A
SR REE KK VENES SR, A EARE

Z RS GRS BOR AR B B AR S A
Xt PR R B 14 52 4 A7 08 4 i BAE X B e i IR
LT R B R N, B W R R B2 B ORE

MR I o PR T 28 A IS B 1 B2 A5 2 BT ORE S 1T 1) 4 e
%ﬂ%éﬁ HME DL L R 7 9 R OR 2 e R LOR S T

B AT 2 A 1 081 9 R B 9 T R I AT B0 B
71‘@?%5*@%#@5‘)@3%%@@%%%,Lﬁ[ﬁiﬁi
i [ L B A i IR 55 A S AURT LUORAF PACS
2G5 BT AR SRR BN, 18 T LA TR AR B B 1 R 0 %



. 530 - o AR B 22 0 A4 A 2024 45 7 F 5 24 3555 7 0

Chin J Contemp Neurol Neurosurg, July 2024, Vol. 24, No. 7

B4 =i i R [ 2 D-3 D=4 D-5 HU il s, 7T LLTE
HE AU 25 (i) v X G 5 A A 2R R AT D) S 0 A R S A L R S
AN g A i 5 R BT | A i PET {5 B DA UL 58 HL B BT A A Y
Jiki 20 2R AR 38

Figure 4 3D electrode reconstruction displayed of D-3, D-4 and
D-5 electrode contacts from Figure 2. In the virtual space of the
software, the brain structure model could be sliced to reveal
electrode contacts which located deep within the brain tissue. By
overlaying PET metabolic information on the brain structure model,
the metabolic status of the electrode locations could be observed.
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