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[Abstract] The concomitant of brain and heart diseases has progressively garnered the attention of
neurosurgeons and cardiovascular surgeons, who have initiated synchronous surgical treatment for brain and
heart. The concept of "pan-vascular medicine" advocates a research model and development philosophy
that fosters interdisciplinary collaboration and integration. The principles of "pan-vascular medicine" serve
as a crucial guiding force for the synchronous surgical treatment for brain and heart, while the latter
enhances the completeness and depth of the former’s theoretical framework. Presently, we persist in
designing specific surgical interventions based on atherosclerosis diseases. In the future, synchronous
surgical treatment for brain and heart will transcend the conventional boundaries of concurrent carotid and
coronary artery surgery, and evolve towards a development axis centered on vascular reconstruction. This
will thereby expand the scope of the "pan-vascular medicine" concept from a surgical standpoint.
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Figure 1 An interventional synchronous surgery was
performed in a 58 - year - old male patient who
underwent a combination of PCI and CAS. The
surgery was  performed in  the
intervention operating room. CTA showed severe
stenosis at proximal segments of bilateral ICA, with
more significant stenosis on the right side (Panel la).

neurovascular

CTA showed single - vessel stenosis of the coronary
arteries, with no significant calcification (Panel 1b).
Intraoperatively, PCI was performed firstly to relieve
the coronary artery stenosis (Panel lc¢). Immediately
following PCI completion, CAS was performed to
relieve the stenosis of the left ICA (Panel 1d). DSA
showed significant improvement in cerebral blood
supply from the left carotid artery, with plans for a
secondary CEA on the right side (Panel Ie).
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Figure 2 An open synchronous surgery was performed in a 66-year-old male patient who underwent a combination of CEA
and CABG. The surgery was performed in the cardiovascular hybrid operating room. CTA showed severe stenosis and
plaque calcification at the origin of the right ICA, with a significantly narrowed lumen distally. This high risk of restenosis or
blockage after stenting necessitated CEA (Panel 2a). CTA showed three - vessel stenosis of the coronary arteries with
significant calcification, making it difficult to perform PCI. This required CABG (Panel 2b). During the procedure, 3 groups
of doctors operated simultaneously: while the neurosurgeon performed CEA, 2 groups of cardiovascular surgeons prepared for
the great saphenous vein harvesting and thoracotomy (Panel 2¢). After the above manipulations were completed, the
cardiovascular surgeon performed coronary artery anastomosis (Panel 2d). Postoperatively, DSA showed that both right ICA

and coronary artery revascularization were patent (Panel 2e).
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Figure 3 A case of vascular reconstruction for the origin of the VA was a 65-year-old male patient who
underwent a thoracic internal artery-great saphenous vein-V1 segment of the VA bypass. The surgery was
performed in a neurosurgical hybrid operating room. CTA showed the right VA was the dominant side, with
severe stenosis at its origin. The left VA terminated at the posterior inferior cerebellar artery (Panel 3a).
DSA showed restricted intracranial blood supply from the right VA, resulting in obscure opacification of
vertebro-basilar artery system (Panel 3b). Initially, CAS was planned for the right VA, but repeated attempts
to pass the microcatheter through the stenosis site were unsuccessful, and the operation was terminated
(Panel 3c¢). DSA showed patent bypass after surgery, with significantly improved blood supply to vertebro-
basilar artery system in the frontal view (Panel 3d) and lateral view (Panel 3e). Dual volume reconstruction
of DSA showed the bypass configuration and adjacent structures (Panel 3f). Dual volume reconstruction of
DSA showed the great saphenous vein as interposition graft (purple areas indicate, Panel 3g).
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Figure 4 A case of vascular reconstruction for the CCA occlusion was a 67-year-old female patient
with bilateral CCA occlusion and a compensatory basilar apex aneurysm. The right carotid
bifurcation was at a low position, and revascularized by the large branch vessel of the aorta, while the
left carotid bifurcation rided a higher position, and the cervical bypass was selected at this side.
Both surgeries were performed in a neurosurgical hybrid operating room. CTA showed bilateral CCA
occlusion (Panel 4a). In the first stage, the right side was treated with a subclavian artery - great
saphenous vein-CCA bypass, postoperative DSA showed a patent graft (Panel 4b). In the second
stage, the left side was treated with a V2 segment of the VA-radial artery-ICA bypass, postoperative
DSA showed a patent graft (Panel 4c¢).

P 7 ST AR R A G P14 2R T5 5 AL AR AT A
TP AR AT I B 5 R R AN BE AR 0 T
o I I A8 P 2 B SR ST L A B R R AT

Bl i A g k1t = 19 KR X g O S T S kA
BE IR L [RGB TE S AR SR . @Bk S R
TR S R . o8 2 e N B 2R
SN R sl R S R (U R P SV (B e L i)
ZE T LAARAS I il e R AR IR 45 08 26 1 JF I TR Y
Jigi PR 3, (H AT A IR N SEIRA A W) (03 STSTIRAER
MR B T 1 B A S5 ) A7 AE R RPN AL BRI G R
B HRE, F2 80 8 bk S w2 & TR i AR
7 1 H O3 S8l Bk DU ARAT SO E X, AR T
SCORI A OB BRI AR R (L B 1A
A VEDE G F AT, Bk S L& 0 ZHHE
I 7 Tt T B KOk 32 2R AT A O S A A A a2
A XOFI SRR E X (T B FoR ), B 2 o R A
P 5 5 10 0078 45 B AR A O 2 B K S B o S
A AN O, R AT AT AR R SR 2R R T I TR R 32 3h
ik 5 — S BT ST T Bl ke i = 0T E Bk (IV a B
FAR) A AN T 1 S AT SN L R AR B
TE S 250 Bl bk B T S Bk R B bk = =
Z R AT SRR i (IV b B TR ) =, 3k — 3 o ] 4%

PR E Sk S 8 B RS 0 B B B
RS, FR A T ] £ S 22 SR SRR 5 M SEUARL Y R
filt, JFAE GO [FR 70 ) — I TE GRSk, BA
& 1 Y J& Takayasu Il & R BTG IT , Ziyal 5 LU
“Y?IB N L4 A T 3 bk b A B Sk
BRI Bl b e mAME B ik V3 Bt i B hE
R Dk o A S S k. 9 B X — AR A
HE— 25 1k R 23 0], Li 55 20 UK HME Bl ko — i 2
A il > W5 A TR B R V2 B, TR YT SR B Ik
M) ZE (Mafan J5 T 20) , i G0 SMI A % . 85 V3 B
T R A Bl ik 55 32 R B ko B B4 R BS R 5 B
(jump bypass)”, 2 F V3 Btk i W] 58 3% H T 251 3 ik
I T 1 ) I 55 DG e sl Bk W 1 AR -
HAX T (E4),

L5 BRIz A B g AR O TR T TR
BAE SR S8, IO FHE ™ TR Sz i 4 B
TN e 5 IR . BLBY B R DL 5l Dk ok A
B A 9 g B il AT TR S BT, AR OR B 45y
A it 4 B A O O A D TR R SR T 1 oA O
[F36 " T ARG A IR R G VR[] S R 8L
i, A7 i IR 55 28 4 o
FEmR T



rp E A M 2 G 24 2024 4F 1 H 55 24 4555 1)

Chin J Contemp Neurol Neurosurg, January 2024, Vol. 24, No. 1 .15

(1]

[8]

[11]

2 % X W

Zhou M, Wang H, Zeng X, Yin P, Zhu J, Chen W, Li X, Wang
L, Wang L, Liu Y, Liu J, Zhang M, Qi J, Yu S, Afshin A,
Gakidou E, Glenn S, Krish VS, Miller- Petrie MK, Mountjoy -
Venning WC, Mullany EC, Redford SB, Liu H, Naghavi M, Hay
SI, Wang L, Murray CJL, Liang X. Mortality, morbidity, and
1990-2017: a
systematic analysis for the Global Burden of Disease Study 2017
[J]. Lancet, 2019, 394:1145-1158.

Beijing Neurology Association; Beijing Society of Cardiology.

risk factors in China and its provinces,

Expert consensus on simultaneous revascularization of carotid
artery and coronary artery [J]. Zhongguo Nao Xue Guan Bing
Za Zhi, 2020, 17:772-783.[ b 5w 22 B 22 &, b 0 BE %
B ik 55 e R Bl Bk IR0 o 5 T AR R IR, A o
B2, 2020, 17:772-783. ]
Geriatric Neurology Group, Geriatrics Branch, Chinese Medical
Association; Professional Committee of Vascular Neurology,
Beijing Society of Neuroscience; Compiling Group of Chinese
Expert Consensus on Treatment of Atherosclerotic Ischemic
Attack Combined

Stroke/Transient Ischemic

Heart

with  Coronary
treatment of
atherosclerotic attack
combined with coronary heart disease (2022)[J]. Zhonghua Yi
Xue Za Zhi, 2022, 102:3569-3580.[ "1 [ 24 2 ZAR R 2 4y 2>
BEMAINFH, AR M E AR LR G
2%, IR RE R A P dte i A A /A P A R it R A B O S0
WIZ TR T E T RIS T AL 3 IO A R LM st P A v
B I ke il AR S O O 2R R KR (2022) [0,
AR Ak, 2022, 102:3569-3580. ]
N. Reduction

simultaneous carotid endarterectomy and coronary artery bypass

Disease. Chinese expert consensus on

ischemic  stroke/transient ischemic

Hudorovié in hospitalisation rates following
grafting: experience from a single centre[]]. Interact Cardiovasc
Thorac Surg, 2006, 5:367-372.

Lanzer P, Topol EJ. Panvascular medicine: integrated clinical
management|[ M |. Berlin: Springer-Verlag, 2002.

The Working Group on Scientific Statement for the Prevention
and Treatment of Panvasculan Disease. Scientific statement for
the prevention and of panvascular disease [Jl.
Zhongguo Xun Huan Za Zhi, 2019, 34:1041-1046.[ iZ Ifl. % %K
A B R R W AR L 2 0 R 4R A B A B2 ]
[J]. dhEAEH A, 2019, 34:1041-1046.]

Zhou X, Yu L, Zhao Y, Ge J. Panvascular medicine: an
emerging discipline focusing on atherosclerotic diseases[J]. Eur
Heart J, 2022, 43:4528-4531.

Sardar P, Chatterjee S, Aronow HD, Kundu A, Ramchand P,
Mukherjee D, Nairooz R, Gray WA, White CJ, Jaff MR,
Rosenfield K, Giri J. Carotid
endarterectomy for stroke prevention: a Meta-analysis of clinical
trials[J]. J Am Coll Cardiol, 2017, 69:2266-2275.

Kihara S, Shimakura T, Tanaka SA, Hanayama N, Saito N,
Hirasawa Y, Sugawara Y, Maeba S, Yoshizumi H. Staged

treatment

artery stenting  versus

coronary artery bypass grafting after percutaneous angioplasty
for intracranial vascular stenosis[J]. J Thorac Cardiovasc Surg,
2001, 122:608-610.

Powers W], Clarke WR, Grubb RL Jr, Videen TO, Adams HP
Jr, Derdeyn CP; COSS Investigators. Extracranial - intracranial
bypass surgery for stroke prevention in hemodynamic cerebral
ischemia: the Carotid Occlusion Surgery Study randomized trial
[J]. JAMA, 2011, 306:1983-1992.

Ma Y, Wang T, Wang H, Amin-Hanjani S, Tong X, Wang J,
Tong Z, Kuai D, Cai Y, Ren J, Wang D, Duan L, Maimaitili A,

Hang C, Yu J, Bai X, Powers W], Derdeyn CP, Wu Y, Ling F,
Gu Y, Jiao L; CMOSS Investigators. Extracranial - intracranial
bypass and risk of stroke and death in patients with
symptomatic artery occlusion: the CMOSS randomized clinical
trial[J]. JAMA, 2023, 330:704-714.

Emergency Medicine
of Chinese

Evaluation and Intervention of Collateral Circulation in Acute

Branch, Chinese Medical Association;
Group Emergency Expert Consensus on the
Ischemic Stroke. Chinese emergency expert consensus on the
evaluation and intervention of collateral circulation in acute
ischemic stroke[J]. Zhonghua Ji Zhen Yi Xue Za Zhi, 2022, 31:
1310-1318.[ AR R 2 22 B B 22 7 &, B Pl i A i 2 o 4l
SCARERIPAL 5 T Bih [ 2000 T AR L 2kl P A AR
M2 EERIEAL 5 T B E 2% KR ]. P RS ER
w5, 2022, 31:1310-1318.]

Cerebral Blood Flow and Metabolism Branch, Chinese Stroke
Society. Chinese guidelines for the evaluation and management
of cerebral collateral circulation in ischemic stroke (2017)[]}.
Zhonghua Nei Ke Za Zhi, 2017, 56:460-471.[ 7 [E 25 2 25 ik
IR A1 7 e 7 1K e e A R B 1 B N A T e e I Rl ES K
i (2017)[J]. e B, 2017, 56:460-471.]

Wang X, Tong X, Shi M, Shang Y, Wang H. Occipital artery to
extradural artery bypass for circulation
ischemia[ J]. Oper Neurosurg (Hagerstown), 2019, 16:527-538.
Ziyal IM, Sekhar LN, Chandrasekar K, Bank WO. Vertebral
artery to common carotid artery bypass in Takayasu's disease

Acta Neurochir (Wien),

vertebral posterior

with delayed cerebral ischemia [J].
1999, 141:655-659.

Wang X, Tong X. Vascular reconstruction related to the
extracranial vertebral artery: the presentation of the concept and
the basis for the establishment of the bypass system [J]. Front
Neurol, 2023, 14:1202257.

Rangel-Castilla L, Kalani MY, Cronk K, Zabramski JM, Russin
JJ,  Spetzler RF.

revascularization of the

Vertebral — artery  transposition  for

posterior  circulation: a critical
assessment of temporary and permanent complications and
outcomes[ J]. J Neurosurg, 2015, 122:671-677.

Calio FG, Masci F, Pasqua R,

Frezzotti F, Peschillo S. Results of subclavian to carotid artery

Illuminati G, Pizzardi G,
bypass for occlusive disease of the common carotid artery: a
retrospective cohort study[J]. Int J Surg, 2018, 53:111-116.
Deshmukh VR, Porter RW, Spetzler RF. Use of "bonnet"
bypass with radial artery interposition graft in a patient with
recurrent cranial base carcinoma: technical report of two cases
and review of the literature[ J]. Neurosurgery, 2005, 56(1 Suppl):
E202.

Illuminati G, Schneider F, Minni A, Calio FG, Pizzardi G,
Ricco JB. Resection of recurrent neck cancer with carotid artery
replacementl_JJ. J Vasc Surg, 2016, 63:1272-1278.
Extracorporeal ~ Circulation  Branch, Chinese Society of
Biomedical Engineering. White book of Chinese cardiovascular
surgery and extracorporeal circulation in 2021[J]. Zhongguo Ti
Wai Xun Huan Za Zhi, 2022, 20:196-199.[ t [5 4= ¥y &£ 24 T 7%
R RAMIEER Iy 2 . 2021 4F o [0 M RE T AR R GG 258 4
B A E MBI ¢, 2022, 20:196-199.]

Shu C, Li X. The advances in the treatment of aortic arch
diseases[J]. Zhonghua Xue Guan Wai Ke Za Zhi, 2018, 3:8-11.
(&7, 28 . TSRS ARG 1A T I B W ol Ik Jre (7).
A i A AN REAL AR, 2018, 3:8-11.]

Gong YQ, Nong W, Wu XQ, Lu TC, Wei CX. Treatment of
aortic diseases involving arch[J]. Xin Xue Guan Bing Xue Jin
Zhan, 2023, 44:658-663.[ 38 J 5}, R 8, RABR, STR AL, 1A
& . 58052 A9 3 BRoR 16 97 I AT JR (0] 0 it 5 2



16 - s LB B 265 0 2 20244 1 55 24 4540 1)

Chin J Contemp Neurol Neurosurg, January 2024, Vol. 24, No. 1

JE, 2023, 44:658-663.]

GRT]. P EGEPR AR, 2020, 35:124-130.]

[24] Zhou CB, Hei FL. New concepts of extracorporeal circulation [26] Li LF, Tsang FC, Cheng KK, Lui WM, Tsang AC, Leung GK.
management for major vascular surgery [J]. Zhonghua Yi Xue Vertebral - carotid bypass for common carotid artery occlusion
Za Zhi, 2017, 97:2979-2981.[ Ji gk, M Ik . K& FR M [J].J Clin Neurosci, 2020, 78:403-405.
R ANE A S B B & (T, AR E 2k AR A, 2017, 97:2979- [27] Miele VJ, Rosen CL, Carpenter J, Rai A, Bailes JE. Vertebral

2981.]
National Society of Vascular Surgery, China. Chinese expert
consensus on hybrid technique on treating thoracic aortic

pathologies involving the aortic arch [J]. Zhongguo Xun Huan
Za Zhi, 2020, 35:124-130.[ [ 5.0 i B0 & K 22 B3 2 L SR

artery-to-middle cerebral artery bypass with coil embolization of
giant internal carotid artery aneurysm: technical case report[J].
Neurosurgery, 2005, 56:E1159.
(Wi H 31 :2023-12-29)
(ARHHHr)

Lol T b IR ARAIT BT W E SRR AL Y P E L R

S VE - G

(FERRHBERBREVREDX TREEEER KBIRER,
EeMBZERMBERSTHER

Qo T SR A 22 B 2% 35D At B 0 Dfe A o A A & 28 44 O B TR) R I A 4 T ) 35 S R B4 5 Y R SR AN T

LEEES EENES S CH BB TARER R 20, BEX 4 S04 0 57, 1 A AR 1 2 45 350 109 1 oo o WL R AT 0, 02
WSCIEE ERAFITHE A o MEH 2 2 IUT IS0 45 X018 S0 ST I/NHEIY o HEFF W 7RS4 I i o, 76 2 R 2o 72 rh oA i
FHEE M XS 5 4R AL B 4 BB BORE AR RE I 9 AE 5 (OO BHIE /AN IEAT — 0 PR R HA AR . SR UE 44 1Y S
I % B T N CGRER ) o MEH PEAIMNEVEE  NAESA NR B A IENIE o X Up B TAE sl $2 E 50k b
BHE AT TR SCE B0, (B IR N e AR A R N A TR B o AR L 44 B (N5 Ak ) B I R e A T SR DU T U [l
87 3 B 0 TR 5 1k 44 B Email M3k

2. R BE I E LRI AR T 3 ~ 5 A OCHEIA) o G B IR T S e IR 5 ] L N7 PR A RS U 1Y R AR Indeex
Medicus 1 B2 27 U R (MeSH) R T S AT o 45 BB WL MeSH T it JCAR L 14 3m] , AT AR 388 v R 2 4 6 6 B A 36 1Y b Ao 2 800A)
WL TR TS TR B R RS TR S o GBI R Y 45 1R AR MeSH IR R R AR

EEGTUHES ST Ry PREHAR Oy [ 5 sl 8 4 R A5 4 T H el IO IE L RN TSGR TUAE T Oy R AE B 45 S
PR B HE I S 5, 0 g T ook (T H G5 o xxxx) 7o R4 I H 44 BRI IR E A GBI LE I IE AR B E |, 20
FEA TR EH R LA TR IT S B AR S . JF B e T H AR BN dy R R B i DR N A R AR IR AL T .

A ERE RS R e T SO N 6 AT A FE BF 9T T 5 (Background) 3% H 19 (Objective) | U7 i
(Methods) .45 % (Results) % 2518 (Conclusions ) FE U3 . — RS Z ARG RN JTA ST EH " 18 A F & %, A
U SCHR , AN PFIE R R o 5200 20 WL A 52 3t 5 W SR8 JSC, AN A R N S SC b IR A I A . T SRR ZE DA | 800 5
B R S IO 5 R SO A X O o 9 S v AR I O 1 A T 1 D S 44 FR o At A% S i 4 $49 O B ORT 2 1) v 0 S
A P A O A TR M B SC R R PO A TR SR RN R B

(FERARMBERBASIREDXTRERIT 2T ENER

Qi L LA I 25 24 5 ) it 8 950 X0 SR A v R e b 43 7 O 1 — R SR WL A S 0T T 1, LA BT A R R T NG R
E‘1‘Lg>}<gﬂT

L 7 ik BRI S B (0 24 FR A R BT 0k o AN TR A 15 T R 5 I i B | T A 2 A DT T O A T A
Yt N5 B BRI A a0 [ B R BT B8 AR BT BB BE 38 SO AR I AR IR B 5 S B s T L
WG RS, R B A0 B YA A o o R 28 T A BB AIL KT SR S8 D I RS AR D O A TR 15 A G G 0 B e ) o Y
AR50 5 2 A TR

2R R A R KRB SR R AR PR UE2E (v = 5) FR TR IE A 370 19 314 5O}, SR A op (o B50RT Y 43 o7 55 ] BE
(M(P,;,P,0) | 32N B AW A 53 AR B 1T 18 GERE 5 2R FH AR X B50M) 1 L (%) B3R (% ) 7R 1 807 kE , B AE G B0k B b s 43 B A B /N T
20, N5 IR FHGE T o3 B 07 i 0 BAR B RR (Ge Tt ELOR A, R AT RE 4 R D Y P AE s U R R R ST e A PR A IS
SR, 25 95%Cl,



