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[#E] HM LT Trans—UNet 58U 44 4 G0 455 P i H I ( traumatic intracerebral hemorrhage,
TICH) (AR fE TR BE 2 7 i I S5 AR T Ib AL, it WERFRBEUHFLT 2018 4£ 5 H % 2023 48
5 AWty 141 a0kt il 825 Y CT BEBL, #2573 T Trans—UNet BEBY IR EE 2% 2] Jr ik, LR IH
4 531 1 & 4t (picture archiving and communication system, PACS) A T.72) il 4 prifi, SF b H 54
(3L 10 Fofr) FEQ0 O PE AR B (AR B O VERR L — RN RS 22 590 85 PACS A LA mry 14
PRI R AAAFR D 1. 167 mL, B~ B A& TP AL ) D 135 s PREES: -~ J7 ik 5 PACS A\ L4 Y
R 3R 22 P ALECH 3. 59% , Spearman AHIC R 0. 999 (P<0. 001) , HAS 5 I it i v AL I [F] 43 Ay
4.38 s 1M~ 2k, B RAR B 7% 22 TP AL 8O 16, 451%, fiz iF Spearman AH G R Bl 0. 986 (P <
0.001) , BN B I 2 (SR AIR AL IR ] A 20 s o 2 D7 W ZE AR FT 58 2 NI o i i) = 1 22 S 2 LAY
Gt (P 1<0.001) . &5 AT TR EE 7 2] O A T2 2, 700 2 MR M AL
R,

[RER ] BN s TR Z R IR ) S RBUE it 5 B3 P 52 47
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Deep learning for volumetric assessment of traumatic cerebral hematoma
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[ Abstract | Objective To develop a deep learning method for volumetric assessment of traumatic
intracerebral hemorrhage ( TICH) using the Trans—UNet model and to compare its performance with traditional
formula—based methods. Methods CT data from 141 TICH patients admitted to Army Medical Center of PLA
between May 2018 and May 2023 were collected. A deep learning method based on the Trans—UNet model
was established. Manual delineation via picture archiving and communication system (PACS) was served as
the gold standard for comparing the accuracy, consistency, and time efficiency of our method against 10
different formula—based methods for measuring the amount of TICH. Results The median volume of TICH,
as manual delineation via PACS, was 1. 167 mL, with a median measurement time of 135 s per patient. The
median percentage error in volume between the deep learning method and manual delineation via PACS was 3.
59%. Spearman correlation coefficient was 0.999 (P<0.001), and a median measurement time was only 4.

38 s per patient. In contrast, in the formula—based methods, the lowest median percentage error in volume
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was 16.451%, the highest Spearman correlation coefficient was 0. 986 (P<0.001), and the lowest median

measurement time was 20 s for a single patient. The statistical differences were observed in percentage error in

volume and measurement time between the 2 types of methods (all P<0.001). Conclusion Our developed

deep learning method for volumetric assessment of TICH is superior to the formula—based methods in terms of

measurement accuracy and time efficiency.
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A1) 45544 % HH fiL ( traumatic intracerebral hemorrhage,
TICH) J&45 3k 7l 52 2 41 I 512 i 18t I, o @0 45 1 i
Gk MEB I 1/3~ 1721 TICH 7] 33 40% ~ 50%
I N BESE T, 2 0 5 5 sk N R,
TICH F6Y7 =0 3 E AR BE MR YT k% -5 iR AR
FOFAF AR, 5T TICH (B PRSI PR
AR ARGS WIS BT ARG E TR
Jr =N SCHEFRAE . MR E i TICH (R, I E & HG
IT A 0 TR R UG B A IR R S

AT, ZE TS ALIBTZ 35948 ( computed tomography ,
CT) Y] A TER2 A% 944 5 8 TR &R 4t ( picture archiving and
communication system, PACS) | A T /2] il 5 i i) i &
J& TICH A RUE B EARifE, SR, %07 Bl F 2
WK, b, 5T TICH Ji kb d R U1 R L2
B AE (2 H AR J2 I K 5 HT e & 5 12,
BARFIATPE R (AR A L (RIS %) T A B E
AR 1O L ST TICH B XIS, kb 25 2278
HAM )™, etk i PRk £33 b Ak TICH iR
B, NT 2 HE (artificial intelligence, Al) B L) &
JEANHT, g TICH iy PRERS i o€ B4 4t 7Rl RE. Bk
PEWTIERIE T — 28 By RAFPERERY AT BE8Y (H 5048
HAE P AT P T e R AR A
FAHSBYI R-15 S, A A H RS B T — 4 CT Y TICH
RRUE R AL BFRARE R . PRI, A BIETE A e T
Trans—UNet SR IR B2 27 2] J7 ¥k, LA PACS A T2 H
VE R, X e 2 A 2048 10 Bl A =0, 1%
B 2) 7 VAR TICH R FRUE 5 (9 w] 470k A0 afl e,
LA R TICH iy lls ARG 7 7 U 2%

1 #R5FE
L1 —
AT 2018 4F 5 J] 22 2023 4 5 F W [A] 7EFih

FERFE R O R B 32 U CT K A i) 141 4]
TICH 87, DU #4752 TICH O 3=, 0 75 /b 4 ) fi

FEC FRE RS A1 L Ak o 49 A - O D7 5 3 vh 4 2 B
oM s, B4 3k CT #ii2°4 TICH ; @ LA IR T
FQFRE =18 &, HEBRFRME: Ok CT 4l 5 %2
it 24 h; Q@E IR CT HHTC 78 8k i F A ; @™
T CT Dhst ; @Bl S5 1 ke IO J5E s s o (R R A
AN AN AN 5y m) ) s @)% T kb, R E RS
Bili A5 €0 B2 A U AR B R 25 b ME (2023-194 5 )
1.2 &R 5a

Skt A CT A A R FH 2 [ 58 H BT 64 HE vCT
B 2= KA 128 HE iCT, RN W IEL, 4
WAL, BARS 5. ©64 HE vCT: )2 )R
5 mm, 2] 5 mm, 55 HLE 120 kV, 45 HL 7 350 mA;
@128 HEiCT: )25 5 mm, JZ[A]HE 5 mm 4 HL £ 120 kV,
SEHLIE 200 mA
1.3 TICH A2 &F %k
1.3.1 PACS A 1.7 L PACS A T4 e K
TICH ABUE &SR 2 4 TAEL R 8 4F
1) CT SRS 58 B, & SEds i ih CT BR A
PACS, 55 3l SR %1 98 & 6, T304 1| TICH Jp kL
NG FAHATR(2 R a) - BE) .
1.3.2 A0k WA RERM LT 2 2 (4t
10 F) 23zt N KR EETF TICH fikt ek
)T 1 B K A2 1 4 . ABC/2, ABC/3 ., 2. 5ABC/6,
2ABC/3 .m/6ABC; ¥ — 2 2 3L F TICH gkt i A1) i
W TR B 4 R SH/2 SH/3 ., 2. 5SH/6., 2SH/3 il
w/6SH, Hr A IR TICH ikt e K U) I Fe K A%
B /R TICH Jgkt i KUTH 5 A EEMEKR;S £
7~ TICH gkt e R DTN TR s C FRon A7 7€ TICH gkt
1) CT YJ %0 H Ko TICH gkt &5 B2 (U] 7 %< d) )&
BE) o AFEZ RIS B

1.3.3  JREE )5k
1.3.3.1  [R{R 7403 — L E 141 BlEHE, B

2 (i TAEZEG S 4ELL ERBCHE W B2 R JH T I 5 1
Insight Toolkit SNAP (ITK-SNAP | https://itk. org/)""®’



http ://aammt. tmmu. edu. cn

[l R4 R R 2244, 2024,46( 19) 2227

HEA TR AN ], 2808 — R BB E A #RAR 3] 910 5K
FFAE TICH FHME AL CT U1 1 i S Ab 3 ) #2 4n
T H 554 DICOM #5252 AR 46450 NIFTI A% XA s
BB SN T8 B ALG  F NIFTL A% U8 2 )2 e 4
i PNG B Fr (4 HE3 0 256%256) o BENLKH 1) A
Fi R 811 FL BRI Rl 2 56 A Al 3 4, HL
BAMES TN o B2 VG TnuksE
AR 1Y) R B0 51 732 5K .90 5K AT 88 5K,
1.3.3.2 E&4y%) R Trans—UNet'” #1715
(& 1), AR5 UNet'™ Attention—UNet'"' UNet++*" |
SA-UNet++"2" _UNet3 +'2 | Deeplabv3_resnet50[23: A
HR-Net' ™ /3 #1850 JEAT Fe i, 2N il s, A&
5T soft Dice 4L ( BIFEH # Dice RETTHH A
(53 F R4 B2 107 KN B30 &) o fifi
5 Y158 SCIR IR VL I A AL ok UG, 45 0 B AL AR I
A ERPEM R IR DL 225 0K

SRR
1/2 '%iﬁ ‘

ERHE

1/4 HR

J EREE
1/8 '%%%E ‘
8 ‘ j R

Transformer/Z

...(n=12)

LIRS

R

1 Trans—UNet & ZI4EZEE

1.3.3.3 (RBUTHR (EBB B E SR B8
TICH (A B (A 1) B iR AR A L
TICH Ji kbt AR G, HRF AR R A5 1R R TE] B A
R ik &= R NZAR (d TRV A Y
TICH kb /TR R M O, Br LLofe 1 2% 1/2) 5 %
Ja R b — 2B R SR A ES R A L )2 R RIS 21 i 1) B
RIAFR (& 2) o AT X, V ERIRBLN R
TICH Ji &t 28, T R AR R A1 HE 5 J2 J5 B ofe #1
CHBOT) A FoRER | ZUVR R IR RIS R S A
T 1A +A,

>——(i=0,1,---N) (1)

V=
1 000i=0 2

IHEEEKY T ERARIRRESFIAL(=0,1...N),
FAIS R Z B (mm)fEFE

o

ERFRERERM. BTHEERNIS LS
TICH#%X:I:'J\:FEL—EFH"J'FR, PR LR H
142

1 iR R sy AR LR B (mm) S 2z I TICH
B3R (mL)

_ T A An i
oS A (i=0,1,..N)

i=l

B2 EFRGESEGLERN TICH FRiTEiRiEE

1.4 #0384

F B LCRAN [F) R o 7 1 e P L — St R
FEOT o FRATE A A 732 25 (A 2) TR AN TR ik ¢
PACS N LA UERTE. AT, V RRIER,

FIIRZE = (Vi =V ocrmm )/ Vrmmx100%  (2)
1.5 %t $F o

K SPSS 23. 0 B F kAT 581157 73 i, P<0.05
oAb 25 HA g1 # E L. f# H Kolmogorov —
Smirnov 5 46 Xf T AR I T IE SRR, Ik A IE S 53
TR 2+ FoR 5 A I A IE 25 45 A 19 95 8L DU
M( Py, Prs)Fon. 42T K, R H Friedman M £ 55 >k
B AR TR GE & i Z A i 25 5. TEFAT IR LA
B, fif ] Bonferroni A2 IE R4 MR 22, N TR —3K
1, & A Bland—Altman 4387 ( #%—- 221 ) I Spearman
FHIE I3 Mo TEZ3 1 Bland — Altman 73 87 BB, 255 1
Python "1 spicy Y B & L4 HT )7 . f#iFH Origin 4K
HERR gt

2 #HR

2.1 HEARA 6 AL IR

ABFFEFRH] Trans—UNet AL AT RS 50, 5
UNet Attention— UNet , UNet++  SA —UNet++ UNet3 + .
Deeplabv3_resnet50 Fl HR—Net 7ERAE )53 E %508
FHEG , AT R BB AL -2 Dice %0,V BIHE 1
VX HD B e 7 T R IR, 351 0. 821.,0. 877 Al
36.8 mm, SFH 7 [ 2K 0. 782, We i T SA—UNet++
1 UNet, Hpdahn 840 THHLKF- (R 1) o NEMLL
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A% Trans—UNet B 5 F AW 1Y 73 B ROR , 76045
XL S TICH 5 &k 4 43 #0147 7 X6 LB R
(1 3) , &3 Trans—UNet 170 G805 5ORS ofi Hhu gl $K 426300
P AR XI5 S, 5 R R A S A i — et

MIEZS M4 (P<0.05) o 3 2 5 T AR 7 k3045 /9
TICH R, 55 PACS A T2 il {4 77 73 1% 22 Trans -
UNet 45 5 F0 45 2 A9 (R B PACS N T2 i) di 4k
(P>0.05,/ 4) , frorir 2P gl 3.590% . fERT

2.2 REE=Z 7 k6 TICH AR BAL AR Jrik, w/6SH B4R ZE AR, A 16. 451% , T i
A A R TICH RFR I H 43R 25 Ak 12 HAZC(ABC/2) [H 43R 2E R ik 40. 436%
F1 AEFEBPTEIE (xs)
AR R P15 Dice 7%k S35 HD BB/ mm 14 Jaccard REL SRR S5 [
UNet 0.752+0. 150 75.654+39. 841 0.623+0. 171 0.759+0. 202 0.789+0. 118
Attention—UNet 0.788+0. 136 60. 870+40. 569 0.667+0. 163 0. 854+0. 136 0.756+0. 156
UNet++ 0.783+0. 133 58.313+38.224 0.660+0. 160 0.842+0. 148 0.758+0. 150
SA-UNet++ 0.799+0. 126 50. 708 +38. 648 0.682+0. 158 0. 835+0. 160 0.796+0. 136
UNet3+ 0.678+0. 178 79.064+34.753 0.537+0. 191 0. 660+0. 227 0.763+0. 142
Deeplabv3 _resnet50 0.775+0. 152 44.983+39. 194 0.658+0. 186 0.864+0. 144 0.734+0. 181
HR—-Net 0.803+0. 124 38.287+36.909 0.688+0. 161 0. 870+0. 151 0.767+0. 137
Trans—UNet 0.821+0. 142 36. 800+40. 040 0.700+0. 167 0.877+0. 124 0.782+0. 162
UNet++ UNet3+

Attention-UNet SA-UNet++

L A

Deeplabv3-resnet50

HR-Net Trans-UNet

B3 #HEVR EARRREIESE TICH K5 L5 R 3T L

®2 AREEHZEH TICH GREBEMRE =141, M (Py, Pss) ]

FETE I Jif A AL/ mL HMRZE(%)

PACS A T /2 i 1.167(0. 374, 3.179)

ABC/2 1.417(0.389, 4.022) 40.436( 18.534,76.951)
2.5ABC/6 1.181(0.324, 3.351) 32.862(15.002, 60. 138)
/6ABC 1.484(0.408, 4.211) 43.474(20.242, 85.303)
ABC/3 0.945(0.260, 2.681) 32.586(17.363, 56.281)
2ABC/3 1.889(0.519, 5.362) 66. 308 (32. 686, 135.935)
SH/2 1.075(0.343, 2.692) 19. 408 (8. 739, 26. 600)
m/6SH 1.126(0.360, 2.819) 16.451(6. 683, 25.349)
2SH/3 1.434(0.458, 3.589) 18.911(6.917, 35.633)
SH/3 0.717(0.229, 1.795) 40.791(32. 183, 48.968)
2.5SH/6 0.896(0. 286, 2.243) 26.964( 16. 864, 36.724)
Trans—UNet A5 75030 1.200(0. 358, 3.292) 3.590( 1. 090, 10.190)
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TICH & FYmL
S

PACS A T/AJH]  Trans-UNet #EIF C

A ;Trans—UNet ££ 8 5] ¢ 3 & TICH @147 ;B PACS A L 4 & ¢4 3 & TICH @ #7;C.PACS A L 4] & 5 Trans—UNet

ARA TR 69 TICH A= 48 & A

B4 Trans—UNet #£Efl5 PACS A T4 E#) TICH (KR L%

K H Friedman M 5 5 i — DR 5T A [F) 5 ik A
IR, A 22 R A G245 X (* =875. 183, P<
0.001) , Z:3F Bonferroni £ 1E J5 , Wi LL3L, B 3% 3 4
MG, KA R AR EEES (REE
P ¥1<0.05) , ANERTENERBAE T REZRHR
BGitwm X ( X2 =563.028,P<0.001) ,Hrp 2ABC/3
R 25 e K (66. 31%) o 432 Bonferroni £ 1F J&5 i 9
P A A B, Trans—UNet A5 34 $5000 25 45 B S8 AP 1 o Ath
(G P $4<0.001) ,

2.3 RREZZH%5 PACS AL & —K A0
LA

TEAFN 52 M PACS A 1 /2) il TICH &5 2 [] Y

25577 11, Trans — UNet #5554 FU 4 9% 2J) 5 /)N, He 95%

A8 338 PR 461 98 [ (limits of agreement, LOA) 2y —0. 935
£0.786 mL, R4 0. 70% (1/141) ¥ BB T
95% 11y LOA 3 [, T m/6SH.2SH/3 SH/2.2. 5SH/6.
SH/3 .ABC/3.2. 5ABC/6,ABC/2 . w/6ABC.2ABC/3 )
B ShZ WM . X IRAE 95% 1) LOA Ju [ 2 S %L
3 0B H 405 4. 97% 4.26% 5. 67% 4. 97% 4.
97% .9.22% 7. 80% 7.80% .7. 10% %1 7. 10% (K] 5.6) .
% )71k PACS N\ T/5) # 2Z [] ) Spearman A 5
SIHTAS R R TR IEAH e (8 7.8) o Trans—
UNet BEIFN 55 PACS A T/2) I ) Spearman AH 3G Z 4K
(rs) >4 0.999; 1fif ABC/2.2. 5ABC/6.,m/6ABC,ABC/3,
2ABC/3 19 1s oy 0. 928 (P ¥ <0. 001) ; SH/2, w/6SH |
2SH/3 .SH/3.2.5SH/6 [1*) rs & 0.986( P 14<0.001)

3 TICH hREEH EHH N AR LR

Xt 3 H PRUERL IR S 1] it RS P A
ABC/3 vs 2SH/3 1.932 1.000
ABC/3 vs SH/2 -2.411 1. 000
SH/2 vs 2. 5SH/6 -2.940 0.217
SH/2 vs 2. 5ABC/6 3.072 0. 140
2.5SH/6 vs 2. 5SABC/6 0.132 1. 000
2.5SH/6 vs PACS A\ T/l 0.991 1. 000
2.5SH/6 vs Trans—UNet $57 Fil) 2.081 1. 000
2.5ABC/6 vs PACS A T /)i 0. 859 1. 000
2.5ABC/6 vs Trans—UNet 57 Fi ] 1.949 1. 000
PACS A T./3)ii} vs Trans—UNet #5750 7] 1. 090 1. 000
ABC/2 vs PACS A T./5)iH] -3.353 0.053
ABC/2 vs Trans—UNet # T 73] -2.263 1. 000
ABC/2 vs 2SH/3 -2.031 1. 000
ABC/2 vs w/6ABC -2.643 0.543
2SH/3 vs w/6ABC 0.611 1. 000
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40 - - 40 - l 40 -
- 1 1 H ]
: g 30 x 30
7 20 H 20- g 20
5 5] 2
=g 10 - 2 10- [6.080366] : 10 - [5. 306731
0. 785553] = ol
= 0 B roios] E‘[ 0 - -ewadiyz < =" 128772 2z () - ~0.609398
\35 ~10 \j ~10- 18, 555811] E[‘ ~10- [-6. 525525]
<= 0 < -20- 2 20
= -30- = -30- S -30-
- =
“40- —40- ‘ ‘ . ‘ 40-
0 2 4 6 8 10 12 14 16 0 5 10 15 20 0 25 50 75100 125150 175 200
PACS M /A s Trans-UNet ESEFNE (A PACS A T/AJilli vs ABC/2 :34{H B PACS A T/Aili vs 2.5ABC/6 $:34H C
40- 40 40
= =
E30- £ 30- & 30-
S 20 Ho20- @ 20
= S 2
% 10- [6.331174] é 10 - - - g 10 - 8.020127]
- 0 415655 o 0 N 7;:341 g 0 - _=-l 2494371
& -10- e & —10 - & -10-
H }— H [-13. 00887]
< -20- < -20- < 20-
2 -30- 2 -30- = -30-
= s s
—40- ‘ ‘ ‘ ‘ -40- ‘ ‘ ‘ : ‘ ‘ ‘ -40- ‘ ‘ ‘ ‘ ‘
0 5 10 15 20 0 25 50 7.5 100 125 150 175 0 5 10 15 20 25
PACS AT /2 vs w/6ABC 4 {H D PACS A\ T.2)il vs ABC/3 3318 E PACS A T2 vs 2ABC/3 3: (. F
A :Trans—UNet A28 Fm| 5 PACS A T 4] &K AR3G{4 £14;B:ABC/2 5 PACS A L 4] B4k A7 1E £15;C.2. 5ABC/
65 PACS A T4 SRARIGIEEME;D:m/6ABC 55 PACS A T4 3Kk {E £15;E:ABC/3 55 PACS A L4 1k
I £ 15 ;F:2ABC/3 15 PACS A T4 Sk ARIGIE £ 48
B 5 Trans—UNet #E il EF TICH fmitHm AVIEKH A HAXZEES PACS AT AEHR TICH FHREFLLER
40- y 40- 40
! o
£ 30 % 30- & 20
o 20 z - Z 20
N n =
S | < o 1
g 1 0 [2.283955] E 1 0 [2.07616) (’2 10 [1.520878]
g 0z T Tromn |g O SeSNSsTe_——e roma  E 0 T o
<110+ T _10- £ _10-
< B H
5 —20- = -20- = -20-
£ -30- Z -30- Z -30-
—40- . — ‘ ‘ ‘ ! ‘ —4(y S S S P S e — —40 T I —
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0o 2 4 6 8§ 10 12 14 16
PACS A T2 vs SH/2 3 A PACS AT/ vs w/6SH TLHIfE B PACS AT/ vs 2SH/3 IR C
40 - 40 -
o
2 30- O 30-
Ho20- © 20-
@ =
u
(:5 10 - Jasus O 10~ 13.190197)
= PGy 1060645 4 b= - s E 0. 69
‘E:’[ 0 [-2.133173] = 0 = snizm]
5 -10- & -10-
3 P
7] -20- \/ -20-
< 8
T -30- z -30-
-40 - . ) ) ) ) . -40- ) ) ) . . .
0 2 4 6 g 10 12 0 2 4 6 8 10 12
PACS N T/2) il vs SH/3 4491 D PACS AL/ vs 2.5SH/6 :{H E

A:SH/2 5 PACS AT 4] @R ARIA Z14;B.m/6SH 5 PACS AT 4 ZRARIIE £44;C.2SH/3 5 PACS AL
B ARG 48 ;D:SH/3 5 PACS AL 4 E4hARIHME £ 44;E:2. 5SH/6 5 PACS AL 4 SRR £

B 6 ET TICHBMRAVEERS KHANES PACS ATAER TICH FREELE



http ://aammt. tmmu. edu. cn R ZE 42 B2 R 2241, 2024,46(19) 2231

Trans-UNet A5 75 i)

ABC/3

2SH/3

SH/2

20.0- 5=0.999 20.0- r5=0.928 20.0-

15=0.928
X . 0.001 <0.001
175- p<0.001 175 . p< 17.5- P
15.0- 15.0- 15.0-
12.5- © 12.5 o 12.5-
% M
10.0- = 10.0- S 10.0-
4 E
75- 75 75-
5.0- 50 50- -
23 257 i 25 (e
0" 25 50 75 100 125 150 175 200 0" 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
PACS A T/2) i A PACS AT/ PACS A L/2)i G
20.0- 15=0.928 20.0- s . 15=0.928 20.0- 15=0.928
e Vd < 0.001
17.5- p<0.001 17.5- //, | 5 17.5- p<0.001
15.0- : 15.0- 15.0-
125 E— o 125 S — L 125
10.0- Z 10.0- 2 10.0-
) 2
7.5- 7.5- 7.5-
5.0- 5.0- 50-
25- 2.5-552 2.5 2
gL
0 25 50 75 100 125 150 175 200 0" 25 50 75 100 125 150 17.5 200 0 25 50 75 100 125 150 175 200
PACS AT /)i PACS AT /)i E PACS AT/
A:Trans— UNet # & Fam| 5 PACS A L 4 & #9 4k 4248 % 1 ; B: 2. 5ABC/6 5 PACS A L 4 & ¢ 4k A7 48 % 1%
C:m/6ABC 5 PACS A T4 & ¢gtkArA8 % ;D ABC/3 5 PACS A T4 & ¢j1kf248 %4 ;E:2ABC/3 5 PACS A
I 4369k E;FABC/2 5 PACS AT 4 & ¢4 1kARAg Ktk
7 Trans-UNet #E 0 BEFHEARAVEKH A BAKES PACS AL 4ER TICH FREXES
20.0- 15=0.986 20.0- 15=0.986 20.0- 15=0.986
175- p<0.001 175 p<0.001 mgd p<0.001
15.0- 15.0- 150
12.5- o 185 125
2 Z
10.0- Z 100 % e
N E
7.5- T4 75-
5.0- 5.0- 5.0-
25- 25 25-
0" 25 50 75 100 125 150 17.5 200 07 25 50 75 100 125 150 175 200 0" 25 50 75 100 125 150 17.5 200
PACS AT /4]l PACS AT /A B PACS AT /2 G
20.0- 15-0.986 20.0- 15=0.986
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