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Clinical Value of Spiral CT Post-processing
Reconstruction Technique in the Diagnosis
of Pulmonary Arteriovenous Malformations*

WU Yong—sheng, FU Wei, SONG Li—ming, et al., Department of Respiratory, China
Aviation Industry 3201 Hospital, Hanzhong 723100, Shaanxi Province, China

[Abstract] Objective To explore the clinical value of spiral CT post—processing
reconstruction technique in the diagnosis of pulmonary arteriovenous malformations
(PAVM). Methods 17 patients with PAVM admitted to our hospital from January 2013
to January 2018 were selected for the study. All patients were given German Siemens 64—
slice spiral CT machine for plain scan and enhanced scan. After scanning, the original
image post—processing techniques of Volume Reconstruction (VR), Maximum Intensity
Projection (MIP) and Multiplanar Reconstruction (MPR) were used to reproduce
pulmonary vascular images. Results A total of 22 lesions were found in CT pulmonary
vascular remodeling, and their morphology was round and oval, and the diameter of
blood supply artery was 0.3—2 cm, and diameter of drainage vein was 0.5—3.5 cm and the
diameter of lesion was 5.0—7.5 cm, and all lesions were located under the pleura, and there
were 14 lesions in left lung and 8 lesions in right lung. A total of 17 (77.27%) lesions were
observed by MPR from multi—direction. A total of 19 (86.36%) lesions were observed
by MIR reconstruction. 20 (90.91%) lesions were observed by VR reconstruction, and
the detection consistencies were 0.77, 0.86 and 0.91 respectively. A total of 22 (100%)
lesions were detected by combined diagnosis of MPR, MIR and VR, and the detection
consistency was 1.00. Conclusfon Spiral CT post—processing reconstruction technique has
a high clinical diagnostic value for PAVM.

[Key words] Pulmonary Arteriovenous Malformations; Spiral Computed Tomography;

Post—processing Reconstruction Technique

flish & k5 (pulmonary arteriovenous malformation, PAVM)
MR BRI, RSB R RYERE W BT, w5 R
BEZE . RN M55 7™ B JF RC0E, F IS W RG99 v Va1 o8
. BT, W S T R RO TR B R SR A 5 (Digi tal
Subtraction Angiography, DSA)$iA™. BEAERTF KM, DSASEPAVMiZ
Wrir) e briE, (EDSANE QITER T, 752l F ARSI, HAT AT
K, kB . AR EMER . POk, SHERIE. KR
B W T X PAVMIS W B BB . IR ECTH ARKIKE, £
EI25ECT Multi Spiral Computed Tomography, MSCT) i i A~ [a] Wb
KRB EAE, ERRgg R A [F R & P, B SR
() = e G . MSCT 5 Ak B9 28 8 R 7T LA 22 P T S oo i . 4 7
A, e HHTTC S W I AR S R I B BT B — . ik,
AT FCARZR R ECT Ji5 A3 B G ARAE S Wil 3 i Jk e T2 P i R A {1

1 #EEFHE

L1 —fR  IdE20134E1 H 22018451 A FEARBEIIA 1751
ZDSAFRZ IPAVMCN R S0 %, 5106, ZL76], F#s18~75%, Fi
(38.47+15.18) %, ZHEHREE. MEEH . HBIRITHER. A
Prt: ZDSAUESZNPAVM: $33R15 B E R KR = . fFkRirdE: &
HAREIL G BN REMY ZMSCTRL B & R A RE I & BUAS RE Y 52 DSAKS

<35



P EICTFOMRIZE &

20194:12H 176 H124 2512240

. ADSMIESE, 17#IPAVMH 14
BRI AL il 24,
el R HTAS, AR5 24
RNRUR I, 98 kA F A2 il R 2
A, Ll RrR2AY . LA Z KR
I, IR T AN R E3AS, AR
14y, R IIPAVMWR 221,

1.2 MEFE  AWHFHL
AR IRCT R A AT 8 A, P B 9N
NBEEBEEEIG ] 764212
FECT ML, 43 4 Y0 FEl 4 il 22
ZEMFEMA. EA-FAAMS
. 100kV, 135mAs, FH%H
0.35s/360° , WRFFO.9, #EH
JE0. 6mmX 64, FEEO0.75mm, E
EZJE1. Omm, =2 (A FFO0. 5mm.
MSCTHIH: 1 58 431 4 = B R %
£, 8 e 7 8O0 B A 4E
(300mg I/mL, 50~60mL), £4h
Ji i A S IR 9 4. OmL /s 5
N TR Refi A, fil e s 7E it 3 ik
FF, bk R{EN100HU, FEIRET
[7] A710s,

1.3 ABRER xEHEE
AT = 4EE R, TR AN G A
HABFEHEMRERE (Volumetric
Reconstruction, VR). #& K
ZEEHRF (Maximum Intensity
Projection, MIP) FlZ [ & &
(Multiplanar Reconstruction,
MPR) o 7EMPR_F- I &8 FE 1 K/
1T 98 B At 1f B ik K B 1 I R K
s MIPRHE ML 4t K
%, BEUG % ROR R R R
B, KR HRA
il I 5 )18 R VR MG, ks =
B A K 5 AR A,
R I OR AN R it i 3 ik i B
%o

1.4 RA®E W3 HA
MSCTiZ Wi 54 LA b 28 56 1) = i 43
Sl PAVMES Wi REAE M 112 e, P
fEREA — BN, AL
PR — 3 . id 3 M
o &S KA. $E. ftimns)

36 -

ik RN 988 B () EL AR . it ifn B Jhk AN 5]
TE KR

1.5 Giih2e4ab8  SRHAISPSS
L7, O3 A% e 45 2548 34T 20 4
I IERLILLER (%) Ron, Bk
Z AR x K, BRI
PAP<<0. 05FR /m H A R4 L.
K FKappa— FUHEAG 36 A [F] J& b #E
AR A 5 bR 2 ]
o — 2k

2 &5 R

2.1 MSCT¥H MSCTFH
HENE (ZE N1 00mm) &I
PAVMIE FEY Tk 2B RERZ K, TR
WEEY S, KAAE, HRE
1.8~7.5cm, W%, £52H
. WEIETE . 38 AR A TR,
L.

2.2 MSCTHFMLEEE MSCT
il i LR B 22Nk, T
BEAANRETE . SRETE, ftifmz)
ik & 420, 3~2cm, 5| & k&
£N0.5~3.5cm, JRIEEEN
5.0~7.5cm, AEALTHIET,
Fen ARG A 1A A8 A
TEMIP B VREE 2 214N kL RE 78 49
TP 11D ) 1 N I i k3 2
72 H) 2k R MH N, VRERE
RNEM, 1Nk BT i sh ik 5
Sl ER K B E, X AEMPR E 7
i, WE1-4.

2.3 FRIEBRFETHRLR
HBEM  SRAIMPRAZ 7 {7 HE AR 2
FI17(77.27%) i kks SRAIMIRE
LW 53019 (86. 36%) Mk
K VR 2 3 W %< 320 (90. 91%)
A EFMPR. MIRFIVRIL[H]

2, SR 22 (100%) 4,
AHERFREER LG E X
(x*=5.871, P=0.118), W#*1.

3 W i

PAVMAE Il R EE e/ I, &
— MR RERE 7K
W, T TAME . MR, I
W HUR SR, EEEm s
ik 2 18] 57 5 22 38 5 2 19 I 9 A
B EA BT SRR A 2 b
ALK PAVMA) A B4l PAVM, & 2%
RIPAVMAT 7R 18 BIPAVM, I IR 5
R A ZE G R L R e S5
EHER, BERO. RiEkRiRT
PAVMPAY %™ . BE AR 58 B 1A
DSAK 25 VE NPAVMIZ K 1 4 i,
EDSAZE —Fi G Ok &, 752 d
PR, LR A A T TR A
K, HATRFEPAVMS ™
MRT & 3T 4F >R 12 Wi PAVM I AR R 77
I, AT DL B 3t 00 2% 0t A A A
[X 73 5 < B4 A ] B A PAVMAT B B2
Wil E&TASMIERFER
EE, HEHEE, BA—EN
Jr PR, T 7R 98 B PAVM ) s
A — BRI . MSCT = 4k fif
I8 AR A AR S8 — Fl o ) 2 o A
AR A, BEECTHARMA &
F&, LI IR] 43 % 2 A A% ) 43 P
KRB E, FHIT R K K465,
AL A LW Hh N AN S B e R i
I 1) 25 ) & P RO BRARRAE, L
A, BEMMESH&EZEMR
e, TEPAVMIRAZ 2 W 59697
RARHE BEAET,

MSCT & Ab B 8 i 0 R 3 E A
FE =M. MPR. MIRFIVR. MPR/Z7H#

A1 XAERFETRESEEA

FTREA AR REUE Kappaf
MPR 17 77.27 0.77
MIR 19 86. 36 0. 86
VR 20 90.91 0.91
MPR+MIR+VR 22 100 1. 00




X%l

B1-4 CT P RMSCTf ML E k. M AE—Wif], SARVEPAM. E1 FRCTTFH T RPAVMEIR SR (1 51 ek, K2 Fonid 2 EMPR &Rt

CHINESE JOURNAL OF CT AND MRLDEC.2019, Vol.17, No.12 Total No.122

AL B3 FRRMIPER R ITPAVMAR (AR (LMK K Sk B4 RARVRIG R SR S Bk A A R R TR ) L 5 A

ol o7 VL A4 L 1) %2 S TG B g T v
AT LU 43 4650 L T A o P 1
BINRKERATELL, ZMEN
SHAF, AN A BB B R AL
B 5 kI Eh k. 31 Ik G — 4
FF, TR DL R R 0 B
fE, L4 3 JR i P9 B B B e
B BEAS AL IR IS B4, IPAVMIA
ORI BRI T AR K
$#, A7 AR AR AR b IR RO I R AR
B, EEmmE"" . MIPA N
PRMIP K 8 EMIP, 3 i 8 i
W 5 5t 2 b B 38 3 11 B K 5
FEAR 24, BEARMIP Ny 2
5 110 A 5 05 R 5 5 1 L A RS B
m, EUgESEL, AR TR
WLEE, T EMIPE F R [ 12 5
S99 L R 2 T AT ) 0 2 R
1%, Beib R SRR, K
W LR, EE R,
VRAZSA AL, T BLIE (T 2 A
R i T VA5 00 2 438 1t 0 ik % 51 9
bk, T DL AT A TR S T i
0] = o AR by Y i s P
MPRAIGJE TR R B, WLl
IEMERE, ReEREE,
{6 R R 5 8 5 R 7B 4T 1T M0 1
G MIPEURE & R R a5 B gy, {7
B RGBT
DL B 92 00 5 36 1T 20 ok A% N
FURE AT A, AT 25 A 00 82 3
0 i R Y L5 e i D 4
B L e Jk kAT I e, (ELX
5 2% (P AVMWR 8% B AT — 5 11 = PR
Ve, ¥4y EB N E RS TS
] RIS, VR FIF & 3%
FUBCHE , 3 5 4% R i % R

W8 X ) = 4 Sr Ak AR, FE
Py T 8 BE 5 B S b B O AR ) 45 A
(1) 45 B S0 R Bl 4 23 1 = 1) %
R, 0] DL i i R i i A e
PR E B M A,

CAARELY, KHIEH®
MSCTH34 J& 4b B+ R X PAVMAE i
R (12 W, T B R R PAVMT)
fy U R SR FIMPR. MIP.
VR X W A AT T o0 b, R
M — B 539 0. 77, 0.86.
0.91, KRIAEMPREIR T, it
ZITNMERAL, BERERMERT
BRI, KA ERm, BT
A= N 2 O N NG =GP
MIREEE T, W E M. I M th 5
N LA S5 AR AR, AT DL E 2
7 Ay M0 £ 3t i B ik B B4R K
/NS R AT AR DL R 0T 5] K )
i A, (HX R PAVM, 6
Gy S M BENKT T A E R
ARHIWEE; EVREEUT, ity
A0 R 5 L S I O A 1) 45 A 1)
245 T e AL 23 18] 96 R
BEAMPR. MIP. VR=F i a] LA
XTPAVMAK H BA 7 1) 12 B A PEAT
Kl — 3PNl 00, AT S
TBIT T R BIEFE . MSCTIZ BiPAVM
MR SR S FE I T AE,
Pk 1 I B FE 30 2 A5 4t i 3h ik A
Sl EE K ShBkR . s ks
I S50 AR o K of 4 s A — B, 51
I #5 Jik B P o0 R SR AT R R o AHIE
TN ST B g, @it
MPR. MIPANVREE Hjfili i 8 %
RI22A 995 Ik 354 1K 2 A FRAEPE R
W, PRS0 NPAVM.

i LRTIR, 64202 HECT )G &b
BN A E Lk 0 NI DNV NNIRE D VT 7
PAVM I 5 AR RE AL, sk 2D o At
M, NiEKRIEITHREH E
MBS R ASLIARZ N
FEARK R D, TRk FHLR
SR —ERE, HAHRAN
64212 ECT J5 &b ¥ 8 R 7E
PAVMiZ Wb 1 2 FH $2 4k 7 — 2 1Y
BB HF

2E5XM

[1]Bakhos C T,Wang S C,Rosen
J M.Contemporary role of
minimally invasive thoracic
surgery in the management
of pulmonary arteriovenous
malformations: report of
two cases and review of
the literature[J].J Thorac
Dis, 2016, 8 (1):195-197.

[2]Sharma P,Kochar P,Sharma
S,et al.A case of pulmonary
arteriovenous malformation: role
of interventional radiology in
diagnosis and treatment[J].Ann
Transl Med, 2017, 5(17): 345-349.

(31 %, 244, BEFH. ZRCT
FRH M E R KB
WS AMAL ] E R E
,2018,47(5): 688-690

(4] F 5, 5K#AM, B, 5 MSCTAZL
B 2 #% kw4 b P g9 2R (M
184 4e)) [J1. P ECTAMRI
&,2013,11(3): 78-80.

[51 X%, . SRZ AT 3h# Bker 7 49
CTRILE N R X (T]. 5 R34
22 &,2017,33(11): 1804-1806.

[6]Loomba R S.Arterial desaturation
due to pulmonary arteriovenous

the

Operation[J].

malformations after
Kawashima

Annals of Pediatric

- 37



P EICTFOMRIZE &

20194:12H 176 H1240 2512240

Cardiology, 2016, 9 (1): 35-38.

C,Chartrand-
G,et
al.Pulmonary arteriovenous
(PAVM)
reperfusion after percutaneous

[T]1Belanger
Lefebvre C,Soulez
malformation

embolization: Sensitivity and
specificity of non-enhanced
CT[J].Buropean Journal of
Radiology, 2016, 85 (1):150-157.

C,Chartrand-
G, et
al.Pulmonary arteriovenous
(PAVM)
reperfusion after percutaneous

[8]Bé langer
Lefebvre C,Soulez
malformation

embolization: Sensitivity
and specificity of non-
enhanced CTI[J].Eur J
Radiol, 2016, 85(1):150-157
915k %, 5RE, RIRR, . Z4DSAL
MR IS CT @k &3 AL R A 5 # ik oy

o697 F o9 AN [T]. & & f o
B amZeE, 2015,12(9): 449-455,

[10] # # R, 3 &K CTH 3) bk fn
%Y B B Bk o e
FHMAASAAI]. PEEFE
%-,2016,13(6): 63-66.

[11]Kok M, Turek J,Mihl C,et al.Low
contrast media volume in pre-—
TAVI CT examinations[J].Eur
Radiol, 2016, 26 (8):2426-2435.

[1213k45. 2 B4 (CThEEH =%
FTHBREA TR LERE T
B B R A7 (1], F B CTAMRI 2
&,2016,14(8):106-108.

[13]Zhang L C,Tong B,Wang Z
M,et al.A
three MDCT post-processing

comparison of

protocols:preoperative
assessment of the ossicular
medial[J].
Oto-Rhino-

in otitis
Arch

chain
Eur

Laryngol, 2014, 271 (3): 445-454.
[14]Wikner J,Hanken H,Bulenburg
C,et al.Linear accuracy and
reliability of volume data sets
acquired by two CBCT-devices
and an MSCT using virtual
models:a comparative
study. [J].Acta Odontologica
Scandinavica, 2016, 74 (1): 1-9.
[15] A4F 5, 4 EAR, 4%, 4. MSCTHE
WA T AEBRREL T HH
Pk A op w ) (). 52 R A 5 42
&,2017,33(3): 460-462.

in-vitro

(R 2 RF)

A% B 411 2019-02-08

(E#% 31 W)

[2]Correlation of right
ventricular dysfunction on
acute pulmonary embolism with
pulmonary artery computed
tomography obstruction index
ratio (PACTOIR) and comparison
with echocardiography[J].
Japanese Journal of
Radiology, 2015, 33(6): 311-316

[3]Kumamaru K K, Saboo S S, Aghayev
A,et al.CT
angiography-based
system to predict the
prognosis of acute pulmonary

pulmonary
scoring

embolism. [J].Journal of
Cardiovascular Computed
Tomography, 2016, 10 (6) : 473-479.
[4]Hashimoto D,Chikamoto
A,Miyanari N,et al.Recombinant
soluble thrombomodulin
for postoperative DICI[J].
Journal of Surgical
Research, 2015,197 (2): 405-411.
[51Fuchs E,Asakly S,Karban
A,et al.Age—Adjusted Cutoff
to Rule Out
Acute Pulmonary Embolism A
study [J].
American Journal of
Medicine, 2016, 129 (8): 872-878.
[6]Becattini C,Agnelli G,Lankeit
M, et

D-Dimer Level

validation cohort

al.Acute pulmonary

38 -

embolism: mortality prediction
by the 2014 European Society of
Cardiology risk stratification
model [J]. European Respiratory
Journal, 2016, 48 (3): 780-786.
[71Shokoohi H, Shesser R,Smith J
P,et al.The correlation between
elevated cardiac troponin I and
pulmonary artery obstruction
in ED patients with
embolism[JT].
American Journal of Emergency
Medicine, 2009, 27 (4): 449-453.
[8]Mé an Marie, Tobias T, Andreas
L,et al.Association between

index
pulmonary

computed tomography obstruction
index and mortality in elderly
patients with acute pulmonary
embolism: A prospective
validation study[J].PLOS
ONE, 2017, 12(6):17-22

[9]Souza L V S,Zanon M, Souza
A S,et al. “Pulmonary Vein
Sign” for Pulmonary Embolism
Diagnosis in Computed
Tomography Angiographyl[J].
Lung, 2017, 195 (6) : 1-6

[10]0rwoll B E,Spicer A C,Zinter
M S,et al.Elevated soluble
thrombomodulin is associated
with organ
mortality in children with

respiratory distress

syndrome (ARDS):a prospective

failure and

acute

observational cohort studyl[J].
Critical Care, 2015,19(1):1-9.

[11]Yin Q,Liu B, Chen VY,et
al.Soluble Thrombomodulin
to Evaluate the Severity
and Outcome of Community-
Acquired PneumonialJl].
Inflammation, 2014, 37(4):1271-
1279.

[12] BAIk. EHMAEERELZEACER
BT b A AR 3 & & 5 CTA 3h Bk
P 5 406948 KM [D]. - B EA K
. 2018.

[13]Marta Kozlowska,Magdalena P
lywaczewska,MichatCiurzynask
i,et al.Age-adjusted plasma

levels

D-Dimer in suspected

acute pulmonary embolism
-a retrospective,single
study[J].PolskieArc

hiwumMedycynyWewnetrzne j—

center

polish Archives of Internal
Medicine, 2017, 127 (1): 36-40.

(1418 %%, AEE, B4, F. Wik
EEH BT EZGA8AF5CTH3)
FrILERAEH X R J]. FEEKE
#2016, 36 (11):1001-1005.

[15] MR, Bk % bkt AbAs B2 B4 D~
ZIRAR T M 49 A8 K o B AT
[D]. #TAL EFH K, 2016.

(KLt 2 R-F)

DA% 8 #7] 2019-05-11



