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Comparative study between Tada formula method and three-dimensional

reconstruction method for evaluating meningioma volume "
YANG Xin',LI Zhiyun® ,SUN Jianjun®,ZHOU Jie' ,CAI Zhibiao' .YAO Pengfei'”
(1. Department of Neurosurgery,940 Hospital of PLA Joint Logistics Support Force ,
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Central Hospital ,Lanzhou Gansu 730000, China)

[Abstract] Objective To investigate the accuracy and application value of the Tada formula in evalua-
ting the meningioma volume based on 3D reconstruction technology. Methods The thin-slice magnetic reso-
nance images of 297 patients with meningioma treated in the neurosurgery department of 940 Hospital of PLA
Joint logistics Support Force from January 2014 to May 2022 were retrospectively analyzed. The meningioma
volume was evaluated by the Tada formula method and three-dimensional reconstruction method respectively.
The accuracy of the evaluation of meningeal tumor volume by the Tada formula was analyzed by grouping sta-
tistics. Results In the whole sample and the concentrated sample,the obtained meningioma total volumes had
no statistical difference between the two methods (P >>0. 05), the Spearman correlation coefficients were
0.995 and 0. 993 respectively,and the intragroup correlation coefficients(ICC) were 0. 992 and 0. 989, respec-
tively. In the Bland-Altman plot, most of the data points were within the limit of uniformity. Compared with
different groups,the Tada formula had a slightly lower accuracy in the volume assessment of meningiomas
with higher degree of irregularity,and a better accuracy in the volume assessment of supratentorial meningio-
mas than subtentorial meningiomas. Conclusion The Tada formula could accurately evaluate the volume of
meningioma,and it could be used as a preliminary method to evaluate meningioma volume in clinic

[Key words] Tada formula;three-dimensional reconstruction; magnetic resonance imaging; meningiomas

volume

»  BEWE.HNA RS LTS H Q7YFIFAL36) s H ol 4 H 48B3 4 01 H (21JR7RA008) ., & #IE4E%E . E-mail: yaopll@

163. com,



FTHREF 2024 F 1 A% 534655 1M

T PAY iR A R 1 A At DU S, XF T TE A PN b e A
K BRGNS B A EEE L, it
IR BAG © R 5T P g B 40192 B Y o A 2 A
OB Jirb 96 R /N 1 B AR A . i R A R R R R 2 R 4
B E LA . BT I R 22 5 A o AR B R T 15
em’ BRE B BT AR U BR o 8O v BSR4 BR A A7 e el
M AE B PP A A R THE R T — LRI TRk
SEETE L ATAE R BE 2 I R 22 56 i B BE £ 0 T A5
PR I AR Y 22 A 2k T R M O R A R
ST T AR O i ek g AR R B 0 2 PR A (H
FH T i 2 A SC A R B L T R A T v AN B . A
TR A %ok — 2 fii FC 9 o 191, 388 sk 1 ) 9 2 o AL R 52 1R
SEEAMBE R T ZHAE S S E
A T P M PR R AR ARSI 22 T ek A o i e
SeE VR AR A P 5 R AN (L
1 BREFE
1.1 —f &4

BRI 4 M 2014 451 H 2 2022 48 5 A e E A
P& figp 5T A5 T0K B8l O i S BA 26 L I O B2 B (Jit 2% ) 451X 22
PN E B ) i 22 SN RHISCIA B 297 f51) i R i 3 2
ARG R, B 79 6, &2 218 4], F B AE R
(53.40E12. 9D %, i B & ¥4 2 F RIGI7 IF 1%
LRI W, AFRAF GO /KR5S 5 ) R, 2
ao v RN R A 54 06 8 O e 3 A L i O B B B 2
B o M, T A B B B 1 258 S TRl
= VN
1.2 BHFH

B Y 58 35 N MRI K A, HoAK 45 7 51 A0 7%
TIWI i Zes . TIWI 2S5 h.
B AFE 2 000 ms, FFEAFE 20 ms, ALE 260 mm X
260 mm,H HIEIE 1. 00 mm. 1. 20 mm; %} F 7] il FH
e K S L T R R e v S VR (b B 24 b B A FR
NED SRR SN 0.1 mmol/ke, I 5 G 47 &R
PR S 5L TIWT 14, T A AR %R 77
it T PACS &G  WHoe & v i A7 & & IF S A .
1.3 JEJE B AR

i F 9 R RR I T A 3 AR I i 3k R S AR B B 5
M. WRIE PACS F 48 A5 fix B 9 B K2 T & K A2
() G KATE TR G HZE R (O A H
JRIEGn) AR HEZ H AR (V=r/6 Xa XbXcX
m) BT AR Z 1 s Xk PP AG A9 il B AR B R
PACS F 4t v iy 31 9= 52 15 804 2 A% 2l v fiki iz
Mimics Medical 21. 0 {4 BUZAR B8 R (8 43
) 3 X M R AT o A S PR T AR A
AR AR K [ 2l 4% I B 1A B R Al = 4
P FEAC B % 7 T e 65 B 0 A Oy o 1 00 1 B

39

Al o WO A A BIF 5 v il RS9 ) LS AR
1.4 ##EonA

V5 T A i AR A RSO R Sk R AR R AR, 5 i
J& 5253 A HEAT X L A3 AT s A A = 24 A A i AR R A
S LY Rl v e B o s e = 121 2 N L o TN
SN FIL U2 5 A4 A i B3 e Ak fige 390 467 5 K i R B
oA o3 s b2 KR A K i R AR FR R
5 25 W53 A1 B e PR 28 56, i Wi 45 v B A I a3 A i
Bk,
1.5 %itaam

T B 5E B4R SR SPSS26. 0 #E 4T 5814 b, i
SR ECRH M(Q, Q) F R . R H Wilcoxon #k Fl ki
L TS L N 8 G i N A IS N N =3 - R |
Spearman 48T RN 7 35 AR SCPE . SR AR ZRAMH 6 &
& Bland-Altman & 587 P Fh 75 325 19 0] S84 5 — 3
PE. TR G 56 1 Ry U B B R 3, A 3 7K M «=0. 05,
2 % R
2.1 EARAE KRS
2.1.1 3maAXkb=thFdiaimne bikz
oM

AT L 22 B 2k 0 A5 ) i R R B 4 R K T
i 598 L S A AU ko T R 3k 0 A5 A 45 4L ) i
R B AT Wilcoxon K FlKS 56 M4 BN 1 A9 5 14
PRI ARFEAR KA A L H LA LG I #E X
(P=>0.05) , 7E 40 MR AL A B 41 Je %6 T A1 Se it 2%
BY(P<0.05) . W&,

£1 SHARZS5-HEZESARNMBEER

MELHRIM(Q,,Q;),cm’]

28 51 n Z HARE = R P
HAKFEA 297 20.23(7.33,43.40) 19.34(7.08,43.44) 0.068
KIFAILA 195  21.70(7.15,43.35) 22.46(7.23,43.56)  0.529
R4l 57 17.42(6.83,56.95) 18, 94(7.00,50.88)  0.003
AH L 45 13.51(7.69,38.26) 14.30(6.74,37.18) 0.019
FEL4H 246 20.21(6.75.43.52)  19.23(6.64.44.27) 0.834
A 51 20.53(9.62,40.21) 21.94(8.19,37.76)  0.000
2.1.2 3@ aXkbagFdieimnamiit

oM

2 I BIOS B R L 2 A 0k S =g Ak
DA B 2% 20 o) i I e R R B 2 M 6 &R (| D)
Spearman AH I 73 B 7 PR 5 3 0 A5 A i AR 44 FR
S TE A OC, 7E 45 21 5 ik R B AE DG g3 A 4 R
F AR r=0.995; KBIE A »=0. 996; 73 1 4R
2 r=0.995; A ZH »=0. 985; % 41 r=0.995;
B4 »=0.990,



40 FTHREF 202451 A% 534655 1M
o, SRR LA T O 5124 588 75 0 25200 50
~ : T 5 M R0 L5k L ELAT B T — B L o 9
;5500- i 5 24 2 9 ARG A AL A7 T S 43 L ]
s ] A AT 5 B (ICC) A 5 51 A 4K 2 S« 26 I 401 =
- 7 0.995) HE E4(r=0.993) HEIRFEA (r =0.992) .43
2" MR 4 Gr=0.991) %5 F 41 (r = 0. 989) , A< #1041
& 501 (r=0.983) , 72 W] 2 [ 4 2% o 00001 326 2 0 A
. ' ‘ ' . ‘ Jed ¥ e i SRR P AR R DA T P A v X A R D
0 s 100 150 200 250 A R %) i e T SR ) AR R A T SR A 25
ZHF AR (em®) .
Bl SEARESZHERENESANEER 2.2 RTHERARSN
AT EA 2.2.1 EPHAHERTA A
S VR AR B A B L WL 3. K
2.1.3 3mAXbb2gFhaieimne—%n

BT MM
TR P 3 0 45 8 45 241 591 i SR8 AR AL Y Bland-Alt-
man &, UL 2, 7EEA B RER o e S T —E

B 2 WL o3 A 1 D0 K R 28 5, HEWTIRFR R 1~ 60
em’ B B B AR AR IR RN 3 TR, TR L
(n=151):1~<<20 em’; F2 2(n =62).:20~<40
em’ s FHE 3(n=45):40~60 cm®,

25 BRHEA 15- RKERA 20, ATHRE
20 ~ 10l ~ 15
E 151 15 +1.9 8 +#1.96 8D
‘\"-"710- . @ 5 R ! 66.?3 101 < 11.57
= +1.96 5D coe. t . .
W TRIRE 8.25 H P . mean - .
WK 51 nsbees w0 5t .12 [ : mean
ﬂﬂ_ﬂﬂ‘ ol PR g -, mean M ?\.;":1;-_. .. ’ |ﬂ|=|ﬂf| RN 2.24
=51 C . -1.96 5D -6.
ﬁ—m- " ~7.03 ® o € 5 -1.96SD
-7.10
15— . . . : : —154— . : : . , -101- . : : , .
0 50 100 150 200 250 0 50 100 150 200 250 0 30 60 90 120 150
A PRFINE FHME (em®) B TN E FI91E (em®) c RFIN = FME (em?)
EE:]
25, J 2. #1em 15n #Ta
= 29 20 ~ 124
3 N e
E:T 154 e ;215- é 94 C#1.965D
104 L g0 +1.96 5D 7.87
;’E 10 10.64 ﬁ)mk i FRER 594 ﬁﬂ,!s 61
HII:M; 51 mean miiﬂ '..'. cre 0" mean % 3 Ll mean
gz N ': T E 0 ﬁ?"k"' 0.39 E’Ei o] ',:. 3 1. 66
& e %757 G ~1.96SD ¥ .
=51 -1.96 SD ~10- . =7.45 34 -1.96 SD
10 =7.20 6] =454
0 20 40 60 80 100 120 140 15— y T T g J g y ; p ; '
&0 . 0 50 100 150 200 250 0 20 40 60 8 100
. BN (on) : HRRAE T HE (o) . RS PHE (o)
2 SHANZEZ4EEEZNE S AHNMEBEFR Bland-Altman
120 N 2 B s ik 5 = Y 5 vk AT Y i R 1A
u FAEE TP RE AR & AL ) B &5 5, DL 3% 2. X M A 7 35 D
% P14 4% 2H 591 g R AR B E 4T Wilcoxon Bk AR 56, H:
g PRI 2 45 5 1) A 22 S AR S P RE R 45 A I B e B
= IS 38
40 . . .
2.2.3 HFHAMAXESN
3 3F 22 il TS AT UL PR A T vk AR AR TR ORE AR I AR
. o 0L 2B b - .
0 " o 0 1 0 2% B A R gRE AR R R 2R ME G &R, LB 4, Spearman #H P
SHBRARR (om) A3 BT 71 WRR 3 00 A 118 P S 9 1 R A B 5 O M SR L HE
=4 = g BES e 1k AR 3R 4 : N— . . \ -
B SRERZEREERAESHESE 5 AL G R 0 O 43 T 45 s A R =
2.2.2 EWHABILLRON 0.993; FHE 1 r=0.983; 74 2 r=0.885; TH 3 r=

0.810,



FTHREF 2024 F 1 A% 534655 1M

x2 SPHFEHEMNNRBERUNELR
[M(Ql 1Q3 ) !Cm3:|

21 51 n EANPNS$FS =Y Ak P

ERFEAR 258 16.51(6.49,34.38)  15.60(6.48,32.76)  0.346
TH1 151 7.54(4.02,12.57)  7.15(4.02,12.34) 0.086
T2 62 29.54(24.26,35.65) 28.11(23.72,35.51) 0.055

T3 45 48.89(43.35,54.31) 49.29(43.58,54.37) 0.495

2.2.4 HPHAR—FHMBATERESH
A 7 2 0 45 B4 4 Hh RE AR A5 A 591) i A JRE 1A AR e
Bland-Altman &, WLE 5, &4 A B H KHR 43 5088 o5

41

(r=0.976) . F&£ 2(r=0.896) . F£ 3(r=0.804),
X £ s 2 T 1 D0 A5 B4 M R A AR s i i R
SR EA Bl

0 10 20 30 40 50 60

PR 5 M R L S AR R B R — Btk . X R A i1 SHAREE-®EEEENRANBEGR
T % W0 A5 0 A A ) M AR A R AT RT RE Br . R ZMLR
ICC M BRI Ky R P FEA (r =0.989) . F4E 1
12 L= 5 TFE1 N T2 o 10 FE3 )
o . T4 . T 6 668 < ]
S . : =3 - +1.96 8D = S 59 :
6 L. #1968 b — @ 4 Py
ﬁ 3 . " . .5>6g ﬂg 12 o 258 ﬁ{t’( 2 ‘mean m
oK R mean o s Lt - mean 0 X K 0 mean
=3 s & e = =51
-6 : S 6t &2 _1'?26.?3 ﬁ_:_ 196 sh £ " -1.96SD
) — S . . . . . . . - . —10+— . . ——8.58
0 10 20 30 40 50 60 70 0 5 10 15 20 25 20 25 30 35 40 45 40 45 50 55 60 65
A TN E FI9E (em®) B TN = FI94E (em®) RFUNE FH1E (em?) D TN E FI91E (em®)
5 SHAXNZE=Z$H#FZXNEEPHFARKEREER Bland-Altman
3 it it AT 0 FRC V6 T 9T 1) S5 K22 4 T R0 o A R 4, AT

i 5988 1) A R /NI VA AR s LRI TR T
TN A S AR KOO R AR K SR,
TPA Fii A5 98 AR B 92k A s AL L BT SR 38 S IR IR )T
PROLE FAE IR AR AR Ay i R A BLPEAG O ik
1 % WA 5 b o AL BB T KA Rl AT

i BRI 1) 25 6 R R 2R 8. 58/10 1 s & Th AR fif
2 R G W R R R 2 — L AR AR
oz Ay v, SEBR AT AH X E5 A9 i RS R 2 AR SR 12 W Y ok
(0, ST o B R A K SR8 L AR TR £ M
P e R 1= U 38 3 18 I 2 A BT R 5 48 < BE DT B IRIT
e U R TR AR R e R L IR O i R
AR BUR INTE IR T T R pe s Pl B R A, g
A i 55938 2 b 2 3 K 9 R O B R A A
M AT F= ARG 9T B S AR, b A il B9 1) 44
FAR/INE W] B 5 20 U2 4R 28 M AT QL 3 KRR Y i
st 98 1 A EL A O G B 0T R R Y A
N SEARSE )OS IE ST 0 7 2 B SR B VI 56, 0] Ry
BB RO RS S 5 B . HAN %55 & Bt
SEAR S [ TS IR T A I RS 98 44 T S 4 It A 5 O 1)
ARS8 T 7 A KK L2 FR 9B 5 o 2 o 25 A 52980 A LY
B n . MANSOURI 2550048 ik 5053 4 1 R

S VA T 0 SRR T Hy I TA Ay i R 1Y) A AR
YRR VR 9T O SRR A S S R TR I i
Jea AR T 530 5 ¥ A v A6 1R e g AR R R AT R AL B
A7 I A S

X i 983 1 A B A 0 TG B 1 4 3R A
AN R T LA T b I 5 ik AT R 42 PE A - (D
JigeE d R A% S BLVE AN O7 i, SCRR O I B T AR A 4
(WHO) B &%, F 1979 48 1 WHO 425,
TR VR SR b Sy R 5 G g D e e 0 Ao
AR E R AR S 2 T H R AR 8 o R UE
R Y )2 T VE 6 B . R E PR AR R R R R, (2)
iR Fe KB AR PE MY O s SRR SE AR IR 9T RO AN (re-
sponse evaluation criteria in solid tumors, RECIST)
PR %0712 T 2000 4 ph BRI GE OF 58 S IR 9T H R
B T L B SR 22 MR AR B R 11 3 L ok
JElE T E IR E ], X Ah Uy 2 S BT B O — 4
WOTE L AR MR SRR R B R K B AE
Shy B b D R A 2, FEAR A T AT DU AR e ORI R B
e AR Il R BFSE R BT R WHO #riE S RE-
CIST bty 3 B b 1) — bk . (1 E 3R 99 B 5 35 96 A
3T AP ZR G R ) PR BUEAG



42

TE H A I R S e i T 22 2 20 78 R )
RIRT A7 25 TP Ak T P i b 4 AR DR G Tz T
P 0t A v P e R A AR R A Y o kb B
BRI R G RS R W AT 22 A SA D R
Jo7 FH T A AR A7 o i s B ot i % i B e kR S5
PR AEN TR O 22 B A 3O AR (I P PN O AR A A
BRURIERE 1 HEAT IR, T DL An 2R 25 9% 28 (9 B S AN )
TR A B, A A TSR A RR 5 S B AR A AR K D
2. Z W RN T A i g A FRPE Al ) e T A
D FUZA ROK MR A 7 — 2 e . e S
Hk 4 18 22 1A 2R AR kg W b 2 6 R o R R R 1R FRLIRG
PEAR 7S RIS i b8 A A PP R S 1 A D
B H AR R A2 28 2 32 BR Y, T A JEE 988 0 RT & AR T
PR A AR A 761 TR A0

FEARTRZE T, 2 1A X055 = 4 3 d ik AS 1
ik FEE 90 A R AT R4 — 3otk . B 2 1 0k iy o
) B I AN 2 B o G R eg A RRU A 33 T i B Y 308 s
ST I o s 98 A 0 D0 7 A 34 R, LSRRI 132 2
B 2 A 52 0 LR 1 O e BL45 G G at g i 45 R AR
SN NIZ IR 2E 0 R AT DL A2 1Y . e R 2R LT il
915G T Pt N I () A 5 22 2 X T A 18 AN R ) i
DAY I e A R 158 25 2 W 48 g K o 1L 2 15 28 31 16 7 Il IR T
VeI Al 32 1Y, FF AN 2 XER 7 J7 38 00 T 58 7 A W
B T AR B S T M R L i g
HEAT T X5 LG o 0 22 B2 20 31 550 A0 5 7T i JIE 98 1 AR
R 22 SO B, AT RE S H T R R R DX A N
Ted A2 RS2 B DR T E A SIS KL BB A B B, IS
PGSOk — 8. ISHI 455 B 22 2 Uik 4t 83
161 i FEE R AT T AR AR A3 BT D0 I 43 2 Sy 5 ik S 9
AL LS i B8R , 45 R W] 22 TR 0 2k 2 v A i PR RS
AR, DG IR A5r T P0G B M M0 . R A AS T AF 9 45
R 2 28 2k R B i T SR G PR R Y A AR
(B, AT RLAE Dby il R Pl i B 8 44 BR A 40 D00 7y 1%
8 215 I JIE 53 A R ) R R v EOL TR T A DO
I 22 H2A 2 1 8 Y i e U BR AT BB AE AE R Y
R 22, G ] = 2 o R R DT Al i R (A B O 4
SRS UE.

NER S b, = g A L R A 0 IR A B N Y
PRAE b geg 1 LSRR O = 4 e HRT T A
U IRE A BT Al Oy o v A R R R Y . MR A
22 A R AT S B R A AT B = 4k A TR, W ITK-
SNAP.Amira.Mimics Medical &% 3D Slicer %™, i
T 2 A 52 I = o A T SR A i AR AL, PR O
AR TAER A IEA X =g Em@R R EB R
MR 2, TERETE R Im R 5E b T3 20 Bk a2
TR i = i, BRI O A G o T 2 40 e A

FTREF 2024 F 1 AF 53465 14

15 28 0 LD T 552 0 %8 3 ok 1 = 2 o A O 50 1 A BRI
B ABZIT IR AL A s ELAE X 5 k5 IE il 4 4k
353 H0 00 3o B v A DA skE S R AR R 2 . TEAR I
RS bR T 1B G 1 12 0 i JE R A7 = 4 el L [
I FH i R 45 1 I 2 2078 MRT B /9 [R5 56
B A xR R AT 72 )2 40 0 L AR M R
e G b A 0 AR 22 . o A G R A AR R
IR 22 T RE 5 B2 AR F1 9 2 B AT 5% L B T S v
i FH B2 AR BB 2 R % B AR 2 5 02 75 2 X ik
RECIR0 VR BLDPAR 00 R W 0 = A B2 . ISHT % 4347 T
i I MIRT AN [ 4148 2= T2 R A5 — 4 el i 0 ) 5
MRI 541 2 22 18] B A S 235 2R 3R T A 23 J82 )2 04
R 1 IR0 JETRE 2 (8O T 4 A J= T DU TR 2 AR K
F: = 2 At ) I R A R O LR MIRT R 45 5 4
2. A0 LR SEREAC R RN 1 A SRR R
EZESE T EENE . 453 A WE 50 = MRI 24
00k S J R A RS R L 2 MRT 2 AR kA7 =
2 o A M e R A BRI A Y v R PR T RE R R 2 %
e

25 1 TR A BT A — 2H G N5 s 91 e e T
T2 o 20k A0 = 2 T 5 T 5 B MR AR R F
R BAE I RS9 9 051 s 22 T % X0 BB 5 A 5 EE T o
MRl IR IR A PR AR L W PR TR 22 1 SR A D PR A
i 98 A AR B 200 0 7 vk o (EL 24 i R R S B A L
DN BSAE T8 T e DI, R 25 1 2 50 A A
IR A FR 5 L S B A AR AT BE A7 1 B R Ml 22 G I )V %
JE IO = A 5 A Y O R VA I BOR AR AR AR TR TR
Sl RBIE 5T R e 22 B2 38R TE TEAR SN iR
AR R R R L e 25 W7 280 ) L A (EL

2% 30k

[1] YAMADA S,KIJIMA N, NAKAGAWA T, et
al. How much tumor volume is responsible for
development of clinical symptoms in patients
with convexity,parasagittal,and falx meningio-
mas? [J]. Front Neurol,2021,12:769656.

[2] HAN M S,JANG W Y,MOON K S,et al. Is
fractionated gamma knife radiosurgery a safe
and effective treatment approach for large-vol-
ume (> 10 cm’) intracranial meningiomas?
[J]. World Neurosurg,2017,99:477-483,

[3] ISHI Y, TERASAKA S, YAMAGUCHI S, et
al. Reliability of the size evaluation method for
meningiomas: maximum diameter, ABC/2 for-

mula,and planimetry method[J]. World Neu-



FTREF 2024 F 1 A% 53 45% 1M

[4]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

rosurg,2016,94.80-88.

DHO Y S,LEE D,HA T,et al. Clinical applica-
tion of patient-specific 3D printing brain tumor
model production system for neurosurgery[ ] ].
Sci Rep,2021,11(1):7005.

OSTROM Q T,CIOFFI G,GITTLEMAN H,
et al. CBTRUS statistical report: primary brain
and other central nervous system tumors diag-
nosed in the United States in 2012—2016[]].
Neuro Oncol,2019,21(Suppl. 5) :1-100.

ISLIM A 1,MOHAN M, MOON R,et al. Inci-
dental intracranial meningiomas: a systematic
review and meta-analysis of prognostic factors
and outcomes[ J |. ] Neurooncol, 2019,142(2):
211-221.

LEE E J,PARK J] H,PARK E S,et al. “Wait-
and-see” strategies for newly diagnosed in-
tracranial meningiomas based on the risk of fu-
ture observation failure[ J]. World Neurosurg,
2017,107.604-611.

MAGILL S T, YOUNG ] S, CHAE R, et al.
Relationship between tumor location, size, and
WHO grade in meningiomal J]. Neurosurg Fo-
cus,2018,44(4) . E4.

RESSEL A,FICHTE S,BRODHUN M, et al.
WHO grade of intracranial meningiomas differs
with respect to patient’ s age, location, tumor
size and peritumoral edema[]J]. J] Neurooncol,
2019,145(2) .277-286.

MANSOURI A,GUHA D,KLIRONOMOS G,
et al. Stereotactic radiosurgery for intracranial
meningiomas: current concepts and future per-
spectives[ ] ]. Neurosurgery, 2015, 76 (4) ;: 362-
371.

XIAO D, LIU J,HU T,et al. Simple ways to
estimate meningioma volume:can ABC-and sh-
derived methods be used in clinical practice re-
liably? [J7].J Oncol.2021,2021.:9712287.
MILLER A B, HOOGSTRATEN B, STAQUET
M, et al. Reporting results of cancer treatment[ ] ].
Cancer,1981,47(1) :207-214.

THERASSE P,ARBUCK S G,EISENHAUER
E A, et al. New guidelines to evaluate the re-
sponse to treatment in solid tumors[J]. J Natl

Cancer Inst,2000,92(3):205-216.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

43

KIM M N,KIM B K,HAN K H,et al. Evolu-
tion from WHO to EASL and mRECIST for
hepatocellular carcinoma: considerations for
tumor response assessment [ J ]. Expert Rev
Gastroenterol Hepatol,2015,9(3) :335-348.
XU X,CHEN X,ZHANG ], et al. Comparison
of the Tada formula with software slicer: pre-
cise and low-cost method for volume assess-
ment of intracerebral hematoma|[ ] ]. Stroke,
2014,45(11) :3433-3435.

ROARK C,VADLAMUDI V,CHAUDHARY N,
et al. ABC/2 method does not accurately predict
cerebral arteriovenous malformation volume [ ] ].
Neurosurgery,2018,82(2) :220-225.

MAEDA A K,AGUIAR L R,MARTINS C,et
al. Hematoma volumes of spontaneous intrace-
rebral hemorrhage: the ellipse (ABC/2) meth-
od yielded volumes smaller than those meas-
ured using the planimetric method [J]. Arq
Neuropsiquiatr,2013,71(8) :540-544,

DOS S S J,SCHREINER C A.DE LIMA L,et
al. Volumetric measurement of intracranial
meningiomas: a comparison between linear,
planimetric,and machine learning with multip-
arametric voxel-based morphometry methods
[J].J Neurooncol,2023,161(2) : 235-243.
ZHAO B, JIA W B, ZHANG L Y.et al. 1/
2SH:a simple,accurate,and reliable method of
calculating the hematoma volume of spontane-
ous intracerebral hemorrhagel ] |. Stroke,2020,
51(1):193-201.

KASHANIAN A, SPARKS H, KAPREALIAN
T, et al. Assessing the volume of large cerebral ar-
teriovenous malformations: can the ABC/2 formu-
la reliably predict true volume? [J].J Clin Neu-
rosci,2019,65:1-5.

MCGUIRE L S, FUENTES A, ALARAJ A.
Three-dimensional modeling in training, simu-
lation, and surgical planning in open vascular
and endovascular neurosurgery: a systematic
review of the literature[ J]. World Neurosurg,
2021,154.53-63.

(W H 8 :2023-05-28 &[] H 9 :2023-08-22)

G =)



