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Preliminary study on the application of quiescent interval single shot non-enhanced magnetic resonance
angiography in vasculitis of upper limb arteries ZHANG Hua-yue, WANG Jing-yi, WU Gang, et al.
Department of Radiology, Tongji Hospital, Tongji Medical College, Huazhong University of Science
and Technology, Wuhan 430030,China

[ Abstract] Objective: The purpose of this study was to explore the application of quiescent inter-
val single shot (QISS) non-contrast-enhanced magnetic resonance angiography (NCE-MRA) in vascu-
litis of the upper limb arteries. Methods:21 volunteers and 52 patients of the Department of Rheuma-
tology of our hospital were selected for the upper limb QISS-MRA examination with the scanning
range from fingertip to the upper edge of the elbow joint. The image quality of QISS reconstructed
MIP images was scored. The upper limb arteries were divided into 12 segments for evaluation. The
scoring standard from 0 to 3 points was poor, good, medium and excellent. Inter-observer consistency
was assessed for different arterial segments. Results: All subjects successfully completed MRA exami-
nation. The average scores of QISS-MRA in upper limb arteries were above 2,and the image quality
was good. Except for the wrist arteries (Kappa=0. 771),the consistency of other segments was strong
among observers (Kappa™>0. 8). The brachial artery variation rate was 5. 5% and the incidence of the
median artery was 2. 7%. Conclusion: QISS NCE-MRA can be used for the preliminary examination in
patients with vasculitis of the upper limb and also detection of arterial variations.

[Key words] Quiescent interval single shot; Magnetic resonance angiography; Vasculitis; Up-

per limb arteries; Arterial variation

b BBl bk 3% 2R K B Bk 98 A AR L Bl ik R RS RBFIRREE, A DSA J2 M R 12 W7 1Y 4
L I ALK FEAE B BAT AT B B 25 036 7 ) DLkE 9 ?FT/E B iy A B 0 L 58 1 B8 X T I Rl

Eﬂlli;miﬁium[l SO R s R R R T AR EAR R AR TR TEM#ETT. CTA A

o 8 PR L B R R PP AN B RS M R sk 2T L i

1EHE B AL:430030 UL, AR BE B K 2% R BF 5 2 B2 B 8 TA S 0 &, MRA
I IR B 81 F T CTA 7776 5 5 I S Xy H 350 18 A X6 JRURS:

TEZ BT KA (1995 —) 4 AL B PHA L 1 - BF 5 2k B B 3 % AR 5 B 22 R I 15 1 52 A58 28 VA i R

EENHNFZEFO.

BIEE 2/, E m?‘ll;1ilyboston2002@‘l‘63. com fpﬁqﬂ,\ﬁiﬁm{ e M & L3 5 ”%/}E‘@é%ﬁ:
FETE [0 ACH AR I 5 T H R 2 Ky 4k 1k (nephrogenic systemic fibrosis, NSF) 5% B¢ % $ik

F AW S 25 BB B AR F 5T 7 (31630025)



912 TSz 2021 4 7 HEE 36 #2455 7 8] Radiol Practice, Jul 2021, Vol 36,No. 7

L TR B D REAS 4 R P i 08 T A2 B BRI
B 38 5 AT MRA K A ) 322 AR B I REA 42
R o n B RS F R e T A8 A A A Gl L N B3 2L
TR HO R T A B B A B FRAED L R X HE 4 iR MRA
(non-contrast-enhanced magnetic resonance angiogra-
phy,NCE-MRA) {y i sx i 45 58] T B KA HEsh° .
NCE-MRA AJ R #f5 it 2 JE A7 5 A2 K A A [7) (9 113 it
PR A5 ] 0 5 A e W R F A BEAS ) 25 1)
P& B YR 4 & (quiescent interval single shot, QISS) /E
i NCE-MRA 7E41 J 8l ik 22 17 1) 32 20 e 51
B o AR M e SR B Bk 3 Bk il 3 Bk
et AR Bl ok B 1 1 5 e A — e Y. QISS ]
I, T A DAy % €0, 22 3% ) R P A IV A 8 A VP A 1
Ror s AR T QISS 16 LB Bk i g
O S B AR LA A8 S SR A — b B D 22 4 iy Bl
s 7 =X

W5 %

L Il R R

W4 2019 4F 10 J§ —2020 4 12 J] A Be XU 9 35
WRHARBEAT F IS8l Ik 22 AT MRA K6 4 1Y 52 4] &
HOH R 1T B, 2 35 L R 1T~ 72 B, 1
(43.88+12.90) % . I PRAERGLHE LI B2 92 o o6
MK TR BT RRAR L R 5 A RS AR E 21 4,
Hop 35 11 ], 22 10 Bif 4 i 22~28 %, 45 (23. 78+
1.35) %, Jo /b ML B e KU B R T B 55 . HEBR
PRt : MR K A5 4% BAE

2. LA K I7

* ffl Siemens Magnetom Skyra Siemens 3. 0T
MR AL . B A5 A6 2 2 Ay RS Bib A2 AT B2 U [ i
. P S 2002k Bl R A 4k B8 445 5 1) Oy X8 56 TR
It 5 e E R Z WA LB G . RO B il
R DR Bl K A S RSN R B 22 T ) 2 () 4

QISS 1 # Jr . X % 4> | & # 17 Fast-View-
Scout H # F {7 : TR 2. 56 ms, TE 1. 44 ms; f{ ¥
42 em X 99 em; Y) B 3 mm, HiEFT QISS MRA,
ZH:TR 2 1Rk TE 1. 68 ms; #1#% M 90°, 5R
P SAR FR 1 48 75 9 20 5 2 98 700 Hz; L% 400 mm X
260 mm; i [4 400 X 2615 Y J % 50 Jys U1 F )5
3mm; /) X BFRER I AT FK & (generalized autocal-
ibrating partially parallel acquisitions, GRAPPA)
T 382, QISS MHTE gAML 4 AUl L keI 3k
[ RRA S I I A SN BT = i 121 o o
4 iR S S S HLAS A shPFE R B IRCSh bk R4 .

3. KB R ITEA

P E A F 8 45 0 5 ARORE B I DF 4% ER AR

B MIP A7 UG B PR . e B4y 12 A~
B 1/2. 7 /5 sk s 3/4 . 72 / Aike slifik s 5/6 . 72/ A R
Blilks7/8. 25/ A AR B ik s 9/10, 22 /47 A B ks 11/
12,72/ FAR RIS k. VP4 br i 0 43 IR T 4 22
Pk WA N E 1 o BB BE T S koA R
T A8 B BR o A R A R IR s R A S s BB 2
Wik X5 2 43 BUG J0T 5 R 3l Ik St 7 35 M, TSPl R 3
g1 BRI Ik 2 & e 59 & PR TS .
X T TR 2 K A 8] Bl Bk AT R 0T 3 )L AT
SREL A 43 FRBE -0 43 BTG B R 8/ T 25 Y0 1 sl bk a]
U1 43,25% ~50 % B ik AT W52 43,50 % ~T75 40 1)
kAT W53 43,75 % ~100 Y6 By 3 ik AT AL .

4 GEtAES AT

>k H1 SPSS 24. 0 X% fr A Budl it 11 Ge it 27 40 . W
g3 18] B 5t i PF 23 SR I Kappa #3535, iR 4l Kappa &
B P T — B0k - <0, 20, — BME A 2250, 21~0. 40, —
Bk — ;0. 41~0. 60, — k4550, 61~0. 80, —3FK
PEFR 0. 81~1. 00, —FPEsR, LL P<<0.05 K25
HAGI B L.

& R

52 & BE L IGIRIZ Wk L & 28 44 oA %
24 4 .
JIT AT BB R 7 3R 52 B B MRA K
fE 52 Bl . A 3 R RS2 T R A Y R
. MR LR K B B AR B E A 252 B
BH A 606 Br, Bl 858 AN Bl AL . MLERH 1
WM 2 BN AEEEE A 3.6%9/252) 1 3h
ik B PG 5 B 22 (0 43 s O T A Bl Bk 5 T 45 18] 3h
ik (& 1) s 7E B F A 4. 8%(29/606) BBl ik 1 B 1%
JoTfE 22, o 4 5] FR S — A 2l ik RN Bl ik L PR T 4R
Wk 0 AR Sk Be X B 7 F E & sh ik 5 T4
Sk . SIF 4. 4% 0 sh kT B IS iki2 .

DA Be Ry B filt  PRAL 73 44 3240 I W58 ] — 2L
P o B T i 35 8 Bk — 250tk i, Ho At sl bk B — Bobk s
(F# D,

&1 BANEFETASGRTRNEGAET 2

Eil P WA 1 MEH 2 Kappafd P1A

B 3 Bk 2.9540.33 2.9540.33 1.000 <<0.001
BB ik 2.91£0.50 2.91£0.50 1.000 <C0.001
R_3h Bk 2.8940.52 2.904+0.52 0.920 <<0.001
F 156 3R 3 Bk 2.70+0.61 2.75+£0.59 0.771 <C0.001
3 F IR MR 2.4540.95 2.4940.95 0.802 <C0.001
F 3% 18] 3 Bk 2.094+1.04 2.0241.03 0.800 <C0.001

TE BRI FE 2l BRo A2 2 B G 0 21 4 B B
BHIZEE 2.3)  REABBIKE AL . 52 A&+ A
19 2 BB AL ke Hob 13 o4 I8 R 84 . A



AT S2 i 2021 42 7 A% 36 45 7 #1  Radiol Practice,Jul 2021, Vol 36, No. 7 913

— BB Z LB I A Hp A7 AR T4 18] 3 ko 22
MR 2, NI KRB HEN 28. 6%, 2R AW
17.3% (% 2).

TERFFEH, 3 B E — M R 20 ok A8 S (I 4D
1 5] s 2 UM b J B 3 ok 722 S 2 41 R S A H Bl ik
(5, ABrged, iEsh k28 5230 5. 5% (4/73) , IE
gl ik IR 2.7 %(2/73)

o

QISS 7E b 5 3l Bk s A5 R0 BL4F 45 5] 2 i 2l ik
Besh ik BBk L B8 TR I 5 . onl A 3 kO AR G FR
JE AL . QISS My A1E [l 8l 2 — J& P47 T 434 )= i

Bl *x.23% . 5R%F . RFF
AHIRATFIRE DB R E £
0 %), B 2 .47 %, AW
Wa B BB AT B &

B3 %.72%.4&MmEeshrik(E)
AMIBETEREZERMAE,
B4 $.55 %, A0 K3k T
AR CFF) . A BA 3 Bk AR B 5
TR AFTR T W, & 5
4,67 F . A kI E P B AR R
B Rk (F)

FAY I 3t AT R B AR R BT ok T M S 2l KA A 43 A ] Bl
JoK 2 75 AN S W Bl Dk VE o3 R T e sh Bk R 3l k. A
WFSE e A 2 B R0 A A X T 53 8l bk oRn T4 18]
Bl kAR B S 73X AT fig 5 0 s 004 B AR DN | I I 18 AT
K GEL K Z RN 3 mm A F 1.5 mm DL K4/
FOV M 4 5 25 1) 43 9 256 7T G {0 T35 3l ik 19 A5 %4
RAFRN LT . QISS 11 55 — Bl a5 X o0 HL [ 45 (4K
W T AR S B R A R — A I e ECG i
&K1 UnQISS $ AR 7] G 1 4 3, H 25 & K 3 #f it
IR

B 1] & BR 3 (time of flight . TOF) 7 XU %28 o 52
BT A8 B oS A8 PEAR i A N H R R A A —

k2 THHBMHRKERR

gam R e B Bk B Bk R Bk FEIFHR FIHA IR
5 E KB H (n=28) 3(10.7%) 1(3.6%) 3(10.7%) 1(3.6%) 8(28.6%)
AR B H (n=52) 3(5.8%) 5(9.6%) 4(7.7%) 1(1.9%) 9(17.3%)




914 TSz 2021 4 7 HEE 36 #2455 7 8] Radiol Practice, Jul 2021, Vol 36,No. 7

T8 38 52 R 4R I A1k 3 8 434t LB Bk S
0 UL B Bl kA 5 A SCRR 22 AR A fige 1 14 18 2 BE
WAl . ABETE A B WK Bl kA S R A5 0 ] 41 3 A
(¥ 5 AR A A IE b gl ik BRI R
AR Sl K ) IE A Sl K DA A SR R AR
ST RE S R 2 BhOF SRt o DR I LIS DR G L B AT T PR
9 QISS-MRA AJ 110 — Fi i f WL 22 _E 3 ki 22 5
AR S ) A 7 5

AHFFERY AN AL Z A0 A T 38 B A R RE BT
FE ML AR T T Bl KOS AR B R . U AR5
LA 58 A8 A 1 B Bl Jikoi A2 9 AN BE AR 2 52 B R
Ko TS EH W ] SiemensMR Y 75 — Bl 41
J& 3 ik NCE-MRA #; K —NATIVE SPACE # 17
E BB RS S . ERARAT BT AR GE S FSE-MRA 1 F
RS K w0 2B WS A ZE R B ST b b sl Bk AR
B IR AR 22 S8 A B HPE S b se ik i vl
AEJE I T 24 R A FE L BT S A3 19 A

£ LPrik . QISS al ] T L B sl Bk s 5 - x4 F 3l ik
PRAE [ 28 A A I 18 D0 I S TR O LR R R E
) — 2 fifi A 77 X

S 30K :

[1] KermaniTA,Matteson EL, Hunder GG, et al. Symptomatic lower
extremity vasculitis in giant cell arteritis;a case series[J]. ] Rheu-
matol,2009,36(10) :2277-2283.

[2] Assie C,Janvresse A,Plissonnier D,et al. Long-term follow-up of
upper and lower extremity vasculitis related to giant cell arteritis;
a series of 36 patients[J]. Medicine (Baltimore),2011,90(1) ;40-
51.

[3] Jens S.Kerstens MK, Legemate DA, et al. Diagnostic performance
of computed tomography angiography in peripheral arterial injury
due to trauma: a systematic review and meta-analysis[ J]. Eur ]
Vasc Endovasc Surg,2013,46(3) :329-337.

[4] Connell DA.Koulouris G, Thorn DA, et al. Contrast-enhanced MR
angiography of the hand[J]. Radiographics,2002,22(3) :583-599.

[5] Grobner T. Gadolinium—a specific trigger for the development of
nephrogenic fibrosing dermopathy and nephrogenic systemic fibro-
sis? [J]. Nephrol Dial Transplant,2006,21(4):1104-1108.

[6] Miyazaki M, Akahane M. Non-contrast enhanced MR angiogra-
phy:established techniques[ J]. ] Magn Reson Imaging, 2012, 35
(1):1-19.

[7] Wheaton AJ, Miyazaki M. Non-contrast enhanced MR angiogra-
phy:physical principles[J]. ] Magn Reson Imaging,2012,36(2):
286-304.

[8] Carr JC. QISS MR angiography an alternative to ct angiography
for peripheral vascular evaluation[J]. JACC Cardiovasc Imaging.
2017,10(10A) :1125-1127.

[9] Koktzogloul, Aherne EA, Walker MT, et al. Ungated nonen-
hanced radial quiescent interval slice-selective ( QISS) magnetic

resonance angiography of the neck: evaluation of image quality

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[J].J Magn Reson Imaging.2019,50(6) :1798-1807.
Salehi RM, Tesch K, Lebenatus A.et al. Clinical value of noncon-
trast-enhanced radial quiescent-interval slice-selective ( QISS)
magnetic resonance angiography for the diagnosis of acute pul-
monary embolism compared to contrast-enhanced computed
tomography and cartesian balanced steady-state free precession
[J].] Magn Reson Imaging,2020,52(5):1510-1524.
Edelman RR, Silvers RI, Thakrar KH, et al. Nonenhanced MR
angiography of the pulmonary arteries using single-shot radial
quiescent-interval slice-selective (QISS) : a technical feasibility
study[J]. J Cardiovasc Magn Reson,2017,19(1) ;48.
Edelman RR, Giri S, Pursnani A, et al. Breath-hold imaging of
the coronary arteries using Quiescent-Interval Slice-Selective
(QISS) magnetic resonance angiography: pilot study at 1. 5 Tesla
and 3 Tesla[J]. ] Cardiovasc Magn Reson,2015,17:101.
SEWI SR IGEAHT 2N W] 4E X L] QISS-MRA X 1 D e AS 42 f
TS KR Ak 19 12 W 8 LT . B A 52 R, 2018, 33 (7)) 750-
753.
Okur A,Kantarci M,Karaca L, et al. Non-contrast-enhanced im-
aging of haemodialysis fistulas using quiescent-interval single-
shot (QISS) MRA: a feasibility study[J]. Clin Radiol,2016,71
(3):244-249.
Salehi RM, Lebenatus A, Bonietzki A, et al. High-resolution,
non-contrast-enhanced magnetic resonance angiography of the
wrist, hand and digital arteries using optimized implementation of
Cartesian quiescent interval slice selective (QISS) at 1. 5T[J].
Magn Reson Imaging,2021,78.:58-68.
Zhang W, Xu JR, Lu Q, et al. High-resolution magnetic reso-
nance angiography of digital arteries in SSc patients on 3 Tesla:
preliminary study [ J]. Rheumatology (Oxford), 2011, 50 (9):
1712-1719.
Fujii Y, Teragawa H, Soga J, et al. Flow-mediated vasodilation
and anatomical variation of the brachial artery (double brachial
artery) in healthy subjects and patients with cardiovascular dis-
ease[JJ. Circ J,2013,77(4) : 1073-1080.
Schlosshauer T,Kueenzlen L., Rothenberger JM, et al. Successful
free microvascular radial artery flap for phalloplasty in case of a
persistent median artery-Retrospective analysis of 48 patients
and review of the literature[ J |. Handchir Mikrochir Plast Chir,
2020,52(4) :280-288.
Eid N, Ito Y, Shibata MA, et al. Persistent median artery: cada-
veric study and review of the literature[ J]. Clin Anat, 2011, 24
(5):627-633.
Natsis K, Tordache G, Gigis I, et al. Persistent median artery in
the carpal tunnel: anatomy,embryology, clinical significance,and
review of the literature[ ]J]. Folia Morphol ( Warsz), 2009, 68
(4):193-200.
Lim RP, Storey P, Atanasova IP, et al. Three-dimensional elec-
trocar diographically gated variable flip angle FSE imaging for
MR angiography of the hands at 3. 0 T:initial experience[ ]J]. Ra-
diology,2009,252(3) :874-881.

(W B 491:2021-01-18 &[] H 1. 2021-03-31)



