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[Abstract] Objective To investigate the effectiveness and safety of hybrid surgery (microsurgery
combined with intraoperative DSA) in the treatment of acute hemorrhagic cerebral vascular disease.
Methods The clinical data, imaging data, treatment and prognosis of 11 patients with acute hemorrhagic
cerebral vascular disease treated by hybrid operation from April 2020 to February 2021 in the Anqing First
People’s Hospital of Anhui Medical University were analyzed. The results showed 3 cases of cerebral
arteriovenous malformation (CAVM), including 2 cases located in temporoparietal lobe and one case in right
lateral fissure; 2 cases of dural arteriovenous fistula (DAVF) at the base of anterior cranial fossa while
fistulaes located in sieve plate; 6 cases of intracranial aneurysms, including 3 cases in the middle cerebral
artery (MCA) bifurcation, one case in the pericallosal artery, and 2 cases in the communicating segment of
internal carotid artery (ICA). Results All 11 patients completed the surgery successfully, and the success
rate was 100%. CAVM resection combined with hematoma removal were performed in 3 cases of CAVM,
including one case that intraoperative DSA suggested a little residual malformed mass after initial resection,
while DSA reexamination suggested total resection after supplementary resection. Dural arteriovenous
fistula resection combined with hematoma removal were performed in 2 cases of anterior fossa, after the
fistula was closed, DSA reexamination suggested the arteriovenous fistula disappeared completely.
Intracranial aneurysm clipping was performed in 6 cases, DSA showed complete clipping in 4 cases, and

complete clipping in 2 cases of aneurysm neck residual after adjustment or aneurysm clip supplement.
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DynaCT indicated satisfactory final removal of intracranial hematoma in all patients with intracranial

hematoma. No patient had serious complications such as rebleeding and cerebral infarction. After a mean

follow-up of 8.45 months, modified Rankin Scale (mRS) was 1 in 4 cases and 1 in 2 cases, and O in the

other 9 cases. All patients underwent at least one CTA or DSA reexamination, and no residual or recurrent

vascular lesions were found. Conclusions Hybrid operation as a new treatment mode for acute hemorrhagic

cerebral vascular disease is safe and effective, and further accumulation of cases and experience are needed.
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Table 1. Clinical data of 11 cases undergoing hybrid surgery
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Figure 1

Hybrid operation of the CAVM in right lateral fissure of Case 3
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Preoperative lateral DSA showed the malformation was

small and dispersive (thick arrow indicates), single draining vein was located in front of malformation (thin arrow indicates, Panel la).

3D - DSA were adjusted to correspond to microscopic images, so the surgeon can identify the nidus and its feeding arteries during
operation (Panel 1b-1g). Immediate postoperative lateral DSA showed the malformation was disappeared (Panel 1h).

)7 A5 s 9 /N i) RS 2l kR A s g i i 1 £
(511 9) , 5 N 2l ik 2 38 Bt 2l ok I £ Ve 16 K ik 5 2)
Jok 2 % (4] 10 5] 11) 52 65 (5] 7 46 11) 3 P35 DSA
S IR AR B, 1 () 11) 9 R e o L 1 (43
7)#MFE 1M Mini 3l kR I , #ER 5 Ax DSA 7 8l Jik
T ¢ I B S K B AE 4y TG IR IE 5 1451 (A5
9) Bl ik 93 e A S5 v B O b, & BR P R R AS B
8, DynaC'T B B 47 45 5% B I i, T U008 B O ik )5 36
S 25 10 (51 9) R 5 a5t B A )R AA R e, 4% 5
R R (E ). I BHEAR G L —6 kA F AR AH
O L I A BB A5 T RRE . BT 6~ 13 AN
SEH R 8.45 A H L R mRS HEF VAL S , mRS T
G320 45y LEICE9) (25335 16 (1 2) , 1 2 i) /8 5
ARHT GCS VI3 BIHAK , 4351 24 3 715 43, 4% 9 il mRS
WA h%E, A BREEZED 1IRCTAS DSA K
AL BRI AE AR IR R R RIL(K 1),

5] it

LR, 3l i Bk v JE | A8 i 8 20 8 ok 28 At P
2l Jik 9 45 I R R 0436 97 AT R M 22 A RE Y

ME 2 — Al SO e S Dy M R A
A I B AR R AR OR BN YR YT L RUR Y
AR T A TR A B 3 S ik I e Y YR
I7 P AL A A5 X, T DR IR T R A OGO R E K AR
B LHEEIRIT AR

i L A G 3 Ik e e R UL R ™ B O R
i, A 1032 2.2% , HLIN 2l bk R 8RS |
IR B 7 B YT o B A SN Bl e K R
o L T30 9 o o P, T DA B TS B R
TR I PR ke 2 A i A T VT ol e 5 i K R fi
Pl 45 A8 AN Vi WA S5 TR 3R SR, R b T R i A X LA A A
R R L 5 0 g B S K T sk i A R
I3 1% Sy e DK W — U1 VD B O kL S R AR O I
FE RS HE R . MR A T AR KM DSA #1745
B AR 1 VA A B TG R e i B B TR TR
X 52 2% 118 G Sl e Dk W | Se AT I Sl i ok i A A 23
o kb B R AR L B0 JhkoAe: E , FEER A BT R DD B i
B K W T AT 2D R e i A T AR ME B R
JRUR: 1, AL 345 i 2 Bk B T DSA 8112 Ji5 B %)
Spetzler-Martin 73 24K T 3 9, B G i 5 — I PE 4



. 632 - o B AR B 2 0 A4 A 202248 7 5B 223555 7 )

Chin J Contemp Neurol Neurosurg, July 2022, Vol. 22, No. 7

w4
' -

3a

2y ik 18 1

B3 AlazdsiliiEEaFARMI11)  3a ARATIEA 3D-DSA W 7m I fiG BK ik )5 2l ik & B 3l
Ja A EAL DSA WR B BIOR R B (Fi Sk BiR ) 3c¢,3d W S ik JeAr B, BI 2 IE AL DSA J2 3D-DSA 17 8 ik 56 4 e 1A, 08

B2 A p i s A B 5l
PkEE & TFARMIS) 22 ARHET
ML DSA W7, it i 3 ik ok I8 T
HR 2y ik 43 52 i i 3 ik L 8 10 L T
0 AR (R Sk TR ) 2b 0 R
o e B S DD TS 1 UK s ol
(FikBim)  2¢ AJg B0zl
1 DSA 7R, 3% H I &

Figure 2  Hybrid operation of
the DAVF in right anterior
cranial  fossa of Case 5

Preoperative lateral DSA showed the feeding artery was anterior ethmoidal artery from ophthalmic artery, the fistula was located in right
lamina cribrosa (arrow indicates, Panel 2a). The draining vein was cut off after the fistula was cauterized by electrocoagulation during
operation (arrow indicates, Panel 2b). Immediate postoperative lateral DSA showed the fistula was disappeared (Panel 2c).
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Figure 3 Hybrid operation of the left posterior communicating artery aneurysm of Case 11  Preoperative anteroposterior 3D -DSA
showed the fetal posterior cerebral artery arised from aneurysmal neck (arrow indicates, Panel 3a). Intraoperative anteroposterior DSA
showed residual aneurysm after clipping (arrow indicates, Panel 3b). Immediate anteroposterior DSA (Panel 3¢) and 3D-DSA (Panel 3d)
showed the aneurysm was completely occluded and the parent artery was unobstructed after adjustment.
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