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[Abstract] Objective To assess the efficacy of occipital artery (OA)-posterior inferior cerebellar
artery (PICA) bypass for the treatment of vertebral aneurysms involving PICA. Methods and Results A
total of 6 patients with vertebral aneurysms involving PICA treated by OA-PICA bypass in Tongji Hospital,
Tongji Medical College, Huazhong University of Science and Technology from January 2016 to December
2020 were retrospectively reviewed. Complications were recorded and outcomes were assessed by modified
Rankin Scale (mRS). OA-PICA bypass was successfully performed in 6 patients and bypass patency was
confirmed by intraoperative indocyanine green angiography (ICGA). OA-PICA bypass and surgical trapping
were performed in the same session in one patient (Case 4). Elective endovascular trapping was applied
after bypass in 3 cases (Case 1, Case 3, Case 5). Elective stent implantation was conducted in one patient
(Case 2) after the bypass surgery. One patient (Case 6) died of aneurysm rehemorrhage 10 h after OA-PICA
bypass. No complications were observed during the hospitalization in the remaining 5 patients. Bypass
patency was achieved in a mean follow-up time of 37 months and outcome was favorable (mRS was 1, for
all) one year after the final surgery. Conclusions OA - PICA bypass is an effective method for the

treatment of PICA-involved vertebral aneurysms.
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Table 1.

Clinical data of 6 patients with PICA-involved vertebral aneurysms
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OA-PICA bypass and aneurysm trapping were performed in a 59 years old male (Case 4) with a ruptured aneurysm
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Figure 1
manifested as SAH for 1 d
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Preoperative CT showed SAH in the posterior cranial fossa, and there was hematocele in the fourth

ventricle (arrow indicates, Panel 1a). 3D-DSA showed a PICA-involved of right VA dissection aneurysm (arrow indicates, Panel
1b). The OA was harvested and OA-PICA end-to-side anastomosis was conducted (Panel lec, 1d). Intraoperative ICGA showed

bypass patency was confirmed (Panel le). The aneurysm was trapped by clips in the same session (Panel 1f).
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Figure 2 OA-PICA bypass and secondary endovascular obliteration were performed in a 36 years old male (Case 3) with an
unruptured aneurysm presented with chronic headache for 3 years Preoperative 3D - DSA showed a left VA dissection
aneurysm involving PICA (arrow indicates, Panel 2a). OA - PICA end - to - side anastomosis was performed (Panel 2b).
Intraoperative ICGA showed bypass patency was confirmed (Panel 2c¢). Endovascular obliteration was performed 7 d after
bypass (Panel 2d). One and 3 years follow - up after endovascular therapy, DSA showed the bypass was patent and the

aneurysm was obliterated (Panel 2e, 2f).

B2 f38%, Bk, 364 B 3 AR, I IRIZ Wk 8 /NG 8h Ik i A sh kg CR 2L 17 OA-PICA #5
AR+ BEWILE N ABITISL B PKE 2a AT 3D-DSA 7w, A2 HE 3 ik 32 J2 3h Bkow R /N JE F sk (Fisk i) 2b
AR A sh k5 /NS TS Bkem & 2¢ R ICCGA B M EW & 0@y 2d  AJG 7 dFRAT 30 K IR R
2e  ARJ5 VR A DSA BRI LA W& 1 g, o) o R W52

s

20 ARJG 34FEE AR DSA B R AR LA V)& 1 , 3 kR

16 IT IRSL Bl KR, POk TR B ) ) B 34k 7 d s 1
(91 2) FE AT SCHRAH AR 5 1191 3l Jok O 1 24 58 3 (3]
6) g i 2 M 3, G 4 2 T ™ i, T8 Tk R Bl Ik
Jo ARG 10 h & 2B S kR v i s T . S Bl A A
B AR BE U E] 2R & AR T AR GO RE -

ARHBHE ARG 23 ~54 D H ,FEH K37 4
H o 501447 835 BV W 18] &2 25 CTA 5 DSA 4 iR
i I W& 1@ s, KRG AR HUS B4 (mRS P4
BIR1),

W ®

M55 PN YRIT BRI B 3 25 R ) 2 ol i

T %% B L R A P B O i N R T Y

I O IE 5 AL B R L A S0 KR IR 7 R A B A
I A AT AE B 2% P Bl BKORE B3R T R A R

AR E R T X E K 58 Sk C 39 8 kO
T8 VR B i T By S, 98 M A Ak R Y LR, R
Hh R K T LT 2R B Bk, DL i AR MR YT TR R R
OR=I ) SR | = 3 V0 N (B R i
BRI JE T Bl K A Bl kOR s TR 4k s ko A
WFFE R OA-PICA #5 M ARG 7 %8 AL 3 ks, 1ie
KA (mRS¥EA 4 1) 5k 5/6, 5 BE A SCHk R 8 A —
ORI OA-PICA # M AR R YT B BN JE T
2y Ik 4 M 2l kIR 09 A 80

BRI TG T B ok i HE Sl kR AT B 4 1 A N
BITH AR EREILT727% " EREFEN
14.7% "', AT LR B 4 1 8 936 97 19 O AR P
i 5 Bl bk S 5 B0l WO A ZEAN IS A B R AE B
ik 8 e 4 1 i ) AB A R B e I i XU )
A T %4 2y ok TR T R A I R KR . R A I A



o [ BRI 2 2 7 2021 4F 7 14 21 45 71

Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7 . 573 .

50 A EE /NI ST 3 K L iz B sl kR AL AR
J2 Ak B R A B R B BRAE i T BR A A g
BB (BOT) S 3 ik e I S7 A 8 F A 9P Al 7732
RAE /) il J5 T 20 JikoES #6847 HE 2 ik BOT 156 41 —
RE U, AT fE T % 8 A 3l JikoRE A8 R ke 1 R v
PRl AR BIF 5 AR IS A SR T BO'T 18 56 4 7 0 S A8, i
J MUY DSA K A 45 AL Al £ 000 AE 2l Jik A/ il s T
Bl kA S AREE A B o

I I B A R /NI JE R Bl bk is 3 2
A VLR I5% - CO/NBE R 3k -S /s T 30 ik
MWy 5, 3207 1 0 i B AR LA (H 2 L asle o L)
NI JE T B Ik R R G R AR R A s X LA )
A, I EHLAR vl 2 [a] i BEL W XU /0N I S R 3l ik, W
BRI B A7 A B KBS, 5 e Ah , AR JE — HL A W)
F E LA, XU /NI S T BBk F LG S AR R
A () /NG T Bl k-5 A S o w5 %05
it A A B B ik (RA) sOK B ik, #6451, HoHE
VKL R A W 5 I 5 1405 J 2L AR 22 0 (3) )
B3 2 JikOR Ji /N s T 20 ik s i W) 4, %007 ik 0E T
NG R Bl bk E S KR, VTER S kR s /N i e T
Sl K4, S b G ) £ R T G RS I L AR )
NS RN /a1 SS RN V=M =) T ey LR
07 V5 TC T e AR AR, (EL R R B gl Ok o E AT T
LD R T, i v B, e 2R e R A U T B
U B B Bl Ik, AT By 1k o5 28 e A 5 AR R SR UG IE R
A B B SN B AT 22 W) ol nT e Xt T
it 28 45 44 1 T /N, BBk 3 Bk B 2 68, T e gk
Ty R ARRIESE 6 5 3R R /N IS T Bl ik i HE Bl
ok Je R 3 2 AL 3h K 5 /N R T Bl bk S 00 W)
1450 (451 4) ) 39347 3l ko ISz AR, 2 i (il 1,491 5) I
T 28 1T BRI I BE A R MR L SE R B R B DO
TP 1 AL N AR T IS 3l BKOR 5 1490 (1) 3) I
o8 A R B R B TG 0 I B O B K 0 v, L
IR R M5 228, R B R 0T AL A 9 A AR T IS Bl
JokJe 5 1490 (4910 2) DR A 3 fk I 94, EL 3l Ik R R T
AR B BT SR AR 10 (B 6)
2y Jok Je e 254 o P S M 2R K, Tk
% sl bkR LU H AT Bl bR IS AR (H % B 8 R
Ja 10 /INISE 5 A A7 I Sk B CT Uk 52 3l Bk R 1 H
ML, FETS o PRI T 28 B il 2R i it EL 75 L 32 o
(9 52 2% 3l KR, 8 AT () 39 30 Bk R IS AR B A
B FARELT R N AR ST IR SR, By 1k
FF M

2 LTIk, OA-PICA #4547 A B & (7] 31 50 ok 98 91K
SEAR SR LA A AR IEIR ST (SCAUE AR 58
TR IRSE A ) B R/ ik JE R Bl K 9 HE Bl KR Y
ARGRIT Tk o X T MR C 8 B O, i AT
I7 39 Sl Dk RS2 A, 7R A 4 TP R & AT [0 M 8 P
I AIRIT IRSL B BKIRE , By Lk 7R T A 1) 490 3 Jo g
i
-

Z £ x #

[1] Miao HL, Zhang DY, Wang T, Jiao XT, Jiao LQ. Clinical
importance of the posterior inferior cerebellar artery: a review of
the literature[ J]. Int ] Med Sci, 2020, 17:3005-3019.

[2] Lister JR, Rhoton AL Jr, Matsushima T, Peace DA.
Microsurgical anatomy of the posterior inferior cerebellar artery
[J1. Neurosurgery, 1982, 10:170-199.

[3] Tatu L, Moulin T, Bogousslavsky J, Duvernoy H. Arterial
territories  of human brain: brainstem and cerebellum [J].
Neurology, 1996, 47:1125-1135.

[4] Han HY, Zhao JZ. Surgical treatment of vertebral artery -
posterior infterior cerebellar artery aneurysms[J]. Guo Wai Yi
Xue (Nao Xue Guan Ji Bing Fen Ce), 2003, 11:357-359.[ &} %
E, Bk HES K-/ G T 3 Ik 3 om 89 T AR
S B 2 (I LB 69 0 ) 2003, 11:357-359. ]

[5] Abla AA, McDougall CM, Breshears JD, Lawton MT.
Intracranial - to - intracranial bypass for posterior inferior

cerebellar artery aneurysms: options, technical challenges, and
results in 35 palienls[ﬂ. J Neurosurg, 2016, 124:1275-1286.

[6] Petr O, Sejkorovia A, Bradat O, Brinjikji W, Lanzino G. Safety
and efficacy of treatment strategies for posterior inferior
cerebellar artery aneurysms: a systematic review and meta -
analysis[]}. Acta Neurochir (Wien), 2016, 158:2415-2428.

[7] Juszkat R, Kram P, Stanistawska K, Jankowski R, Stachowska-
Tomczak B, Nowak S, Liebert W. Ten years of experience in
endovascular treatment of ruptured aneurysms of the posterior
inferior cerebellar arlery[]}. Interv Neuroradiol, 2016, 22:129-
137.

[8] Foster MT, Herwadkar A, Patel HC. Posterior inferior cerebellar
artery/vertebral artery subarachnoid hemorrhage: a comparison
of saccular vs dissecting aneurysms|J]. Neurosurgery, 2018, 82:
93-98.

[9] Mattei TA, Ferrell AS, Britz GW. Is flow diversion the death of
cerebral bypass and coiling/stent - assisted coiling for giant
cavernous aneurysms: a critical review on comparative outcomes
and ongoing clinical trials [J]? Neurosurg Rev, 2013, 36:505 -
511.

[10] Straus DC, Brito da Silva H, McGrath L, Levitt MR, Kim LJ,
Ghodke BV, Barber JK, Sekhar LN. Cerebral revascularization
for aneurysms in the flow-diverter era[J]. Neurosurgery, 2017,
80:759-768.

[11] Winkler EA, Yue JK, Deng H, Raygor KP, Phelps RRL,
Rutledge C, Lu AY, Rodriguez Rubio R, Burkhardt JK, Abla
AA. National trends in cerebral bypass surgery in the United
States, 2002-2014[ ] ]. Neurosurg Focus, 2019, 46:E4.

[12] Li M, Zhang HQ, Zhi XL, Zhang P, Ling F. Treatment of
vertebral artery dissecting aneurysm involving the origin of
posterior inferior cerebellar artery[J]. Zhonghua Shen Jing Wai
Ke Za Zhi, 2008, 24:184-187.[ 215, sk, S22 e, sk, %
B B RN 3l kR bR S A 2l ik S )2 8l ko 1R T



[18]

574 o E B M R 2 3 2021 4F 7 A 214855 71 Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7
[T]. vhaeph 25 Bl 2478, 2008, 24:184-187.] [19] Korja M, Sen C, Langer D. Operative nuances of side-to-side in

Rennert RC, Strickland BA, Ravina K, Bakhsheshian ],
Fredrickson V, Tenser M, Amar A, Mack W, Carey J, Russin
JJ. Efficacy and outcomes of posterior inferior cerebellar artery
(PICA)
aneurysms:
2018, 15:395-403.

Lv X, Jiang C, Li Y, Wu Z. Clinical outcomes of ruptured and

unruptured vertebral artery - posterior inferior cerebellar artery

bypass for proximal PICA and vertebral artery - PICA

a case series [J]. Oper Neurosurg (Hagerstown),

complex dissecting aneurysms after endovascular embolization
[J]. AJNR Am J Neuroradiol, 2010, 31:1232-1235.

Pandey AS, Koebbe C., Rosenwasser RH, Veznedaroglu E.
Endovascular coil embolization of ruptured and unruptured
posterior circulation aneurysms: review of a 10-year experience
[Jl. Neurosurgery, 2007, 60:626-636.

Lawton MT, Lang MJ. The future of open vascular neurosurgery:
perspectives on cavernous malformations, AVMs, and bypasses
for complex aneurysms[J]. J Neurosurg, 2019, 130:1409-1425.
Mascitelli JR, Yaeger K, Wei D, Kellner CP, Oxley TJ, De
Leacy RA, Fifi JT, Patel AB, Naidich TP, Bederson JB, Mocco
J. Multimodality treatment of posterior inferior cerebellar artery
aneurysms[ﬂ. World Neurosurg, 2017, 106:493-503.

Narayanan S, Singer R, Abruzzo TA, Hussain MS, Powers CJ,
Prestigiacomo CJ, Heck DV, Sunshine JL, Kelly M, Jayaraman
MV, Meyers PM; Standards and Guidelines Committee of the
Society of Neurolnterventional Surgery. Reporting standards for

balloon test occlusion[J]. J Neurointerv Surg, 2013, 5:503-505.

situ  posterior inferior cerebellar artery - posterior inferior
cerebellar artery bypass procedure [J]. Neurosurgery, 2010, 67
(2 Suppl Operative):471-477.

Czabanka M, Ali M, Schmiedek P, Vajkoczy P, Lawton MT.
Vertebral artery-posterior inferior cerebellar artery bypass using
a radial artery graft for hemorrhagic dissecting vertebral artery
aneurysms: surgical technique and report of 2 cases [J1. 71
Neurosurg, 2011, 114:1074-1079.

Lewis SB, Chang DJ, Peace DA, Lafrentz PJ, Day AL. Distal
posterior inferior cerebellar artery aneurysms: clinical features
and management[]]‘ J Neurosurg, 2002, 97:756-766.

Park W, Ahn JS, Park JC, Kwun BD, Kim CJ. Occipital artery-
posterior inferior cerebellar artery bypass for the treatment of
aneurysms arising from the vertebral artery and its branches[J].
World Neurosurg, 2014, 82:714-721.

Fukuda H, Evins Al, Iwasaki K, Hattori I, Murao K, Kurosaki
Y, Chin M, Stieg PE, Yamagata S, Bernardo A. The role of
alternative anastomosis sites in occipital artery-posterior inferior
cerebellar artery bypass in the absence of the caudal loop using
the far-lateral approach[J]. J Neurosurg, 2017, 126:634-644.
Matsushima K, Matsuo S, Komune N, Kohno M, Lister JR.
Variations of occipital artery - posterior inferior cerebellar artery
bypass: anatomic consideration [J].

(Hagerstown), 2018, 14:563-571.

Oper  Neurosurg

(s #s H 1 :2021-07-09)
(AR S i i 2 52 —1WL)

(FERAKRMBERB/HRE)X TERHMHIE

T o A M 28 0 A ) R

Corr Il B AR et 22 50 4% S5 ) it #0300 J4 B O 3 AS P BRICA5 R 2t v o B IR RE AT O, BRUAR
i D o PR T LAROW AR 1R D el 3 3 R S

& W15 R 4 0 B A B

515 1025282431, Wg Fk 2 20, th
LM s o 22, A8 DA %7 UM 26 f5 B

B 2 IO A B AT 9% A 2 0 3R R BT ORAR A L T AT AN R

F ORI 0 o g HEI AT X —

Qo ) AR 22 5 A 35 A5 R o 7 1 - ik T ie

HFHLIE[(022)59065611,59065612]

T2 SO AR 1 35 8l 9 ) 190 o 2044

o 1 AR R Py i R R
{5 i, 3 T O B

TP

A0y 1l JF R SE U P R SR G b G AR SR B E— iR AR
TIE 5 P www.xdjb.org, J&/\“YF%LT%*?& WS 4 B R AR P R 4R SR A *mf#ééﬁl\%k;i}:,ﬁﬂ’ﬁ%‘ﬁﬂ/ﬂl“ﬁ&
SORiE TR N A RC R (e A N E) S P I FAS

ol
sl
B4 (xdsjjbzz@263.net.cn) Fl 2

i ol (A ARBR AN IR R UG T O R 1 TR B G RR L X T IR
I 35 I A A A T A

SR U 5, o 2 i B B 3

(FERRMERRET)XRTENEARERE AR

S| ﬁ1’5%$?fi7(ﬁﬁ?§ﬁﬁ<*@ﬂﬁﬁ EPIT A ) G B AT 40 SCA AR A R GRS AR AR N
?ﬂm*ﬁ%{ﬂauxﬁﬁL f&)\j‘f’zgﬁo

2t 4 R AR A B i

Qo T A 22 00 3 2% 250 A GRS o2 75 1 - R T2 4

Tuﬁiﬁ’rk%x

?ﬁ.L T i A 40 B (www.xdjb.org) , BT A 536 FH RN 2% 30 0 1 R Gl
/\, Uﬁél:élx?ﬁ

18 AR E T T IX_XJEE%Eﬁﬁ%iﬁ%ﬁ%)‘(ﬁjiﬁ%%ﬂlﬂlb\EPiI‘J‘CIE*"“T{k%#
RO T AR T 48 SO AR I35 2l A ] R ol A N s iifs =

R AR BERUR TR A

1y, 36 107 B2

BN AR i

A7 o™ i ST GG T A A LI P A Y TR E D AR R IR, M RE T IR

SRS IR U A, TP R 2 R
ME# (xdsjjbzz@263.net.en) & H 15T~ KAEH 2 & 4

I R A 2 R 2 1] ) B R A G £k
TR R IR A A e (R AR o R T A



