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[Abstract] Objective To report the first application of bipolar coagulation in separating donor
vessels of surgical revascularization and explore the differences with traditional separated techniques.
Methods and Results Instruments included high - frequency electrosurgical electric knife with bipolar
mode [electric coagulation energy 60-70 W (separation) or 4—8 W (hemostasis)], short bipolar forceps (body
length was 12 em and its tips was coated with strong anti-stick coating, of which diameter was < 0.50 mm)
and a short microaspirator tip (its length was 15 em with 0.50 mm diameter). Initially, the shape of
superficial temporal artery (STA) was marked and an incision was made based on surgical types from
damaging the root of STA. Following with the fixed flap, bipolar tweezers were employed to separate the
artery with 70 W of electric energy. And in this procedure, the arterial pulse and walking was verified by
fingers. Afterwards, the surgeon separated donor arteries from the deep connective tissue by short bipolar
forceps with lifting vessels away from the flap on the other hand. Of notes, bipolar forceps should avoid
direct contact with vessels and the maintain of moist arterial staus also requires in the whole process. In
addition, cotton tablets which were soked with fasudil could wrap the donors for rapid angiectasis just in

case of strong vasospasm. Conclusions The quality of donor vessels is a primary factor determining the
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success of cerebral revascularization. In contrast with the traditional separated techniques, short tweezers

were applied in the separation of donor vessels with sharp tips, favorable safety, little damages, high power

of electrocoagulation and efficiency. Besides, the length of arteries harvested by bipolar coagulation was

longer than that by monopolar coagulation, so did with the vascular compliance. Precise coagulation should

be applied at a certain distance from targeted blood vessels and a proper amount of soft tissues could be

attached to vessels. Once donor arteries or these branches were bleeding, bipolar tips could be employed in

the hemorrhagic sites with 6 W of the electric coagulation power softly. Meanwhile, the techniques in the

separation of blood vessels by bipolar forceps required high surgical abilities which called for practices.
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Figure 1 Figure 2 The procedure of harvesting STA with bipolar cautery The
surrounding tissue of STA was divided and coagulated with the bipolar forceps (Panel 2a). Bipolar forceps cauterized the dorsal

Short bipolar forceps and aspirator head.

connective tissue of the donor artery (Panel 2b). After the donor artery was lifted upward, the connective tissue beneath the side of STA
was separated with bipolar coagulation (Panel 2¢). The vessel was skeletonized by bipolar coagulation after the detachment of the tissue
attached to STA (Panel 2d). The separation of the proximal STA (Panel 2¢). The completely detached parietal branch of STA (Panel 2f).
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Figure 3 Pre- and post-operative imaging findings of STA-MCA
bypass in Case 1  Preoperative axial T,WI showed cerebral
infarction in the left frontal lobe, softening lesion could be seen in
the lesion (arrow indicates, Panel 3a). Preoperative anterior view
(Panel 3b) and lateral view (Panel 3c¢) of DSA showed stenosis in
bilateral MCA and ACA, the abnormal vascular mass at the base
of skull was reticulated, indicating MMD. Intraoperative ICGA
showed the patency of anastomotic sites, verifing the success of

STA-MCA bypass (arrow indicates, Panel 3d). Postoperative anterior view (Panel 3e) and lateral view (Panel 3f) of DSA showed the patency

of anastomotic sites (arrows indicate).
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Figure 4. Pre- and intra -
operative findings in Case 2

Preoperative  anterior  view

(Panel 4a, 4b) and lateral view (Panel 4c, 4d) of DSA showed bilateral ICA occlusion. The separation of the superficial connective
tissue with bipolar forceps (Panel 4e, 4f). Intraoperative ICGA showed the patency of anastomotic sites (Panel 4g).
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-G AR encephalo-myo-synangiosis(EMS)

i L% SN E cerebrovascular reactivity(CVR)

Jiki L3 & cerebral blood flow (CBF)

Jis 3% B 81T cerebral autoregulation(CA)

i - A2 - 5y K -5 JUL U A
encephalo-duro-arterio-myo-synangiosis(EDAMS)

i 58 T - 5k e A AR
encephalo-duro-arterio-synangiosis(EDAS)

i - A 52 350 JUTL 0 A
encephalo-duro-myo-synangiosis(EDMS)

Alberta i A H1 351 5 1 CT ¥ 43
Alberta Stroke Program Early CT Score(ASPECTS)

FhRRE S B4 O myxoid glioneuronal tumor(MGT)
WA B temporoparietal fascial flap(TPF)
Wk K superficial temporal artery(STA)
R B k- K e Bl bk P2 B
superficial temporal artery-posterior cerebral artery P2

segment(STA-P2)
URE 51 | SYN L RESI]

superficial temporal artery-middle cerebral artery

(STA-MCA)
% Bl k- rp Bl ik M2 B

superficial temporal artery-middle cerebral artery M2
segment(STA-M2)

WL IR superficial temporal fascia(STF)
Wk ERK  superficial temporal vein(STV)

« N S -

WG H L deep temporal fascia(DTF)
AL NEPP2 New York Heart Association(NYHA)
JHR TG A2 AN R PR 28 1 MR

dysembryoplastic neuroepithelial tumor(DNT)
JEBG R KK J5 2l ik fetal posterior cerebral artery(fPCA)
FH Bk mean arterial pressure( MAP)
WEWELLLF 4 ragged red fiber(RRF)
AR R - 2R R A

generalized tonic-clonic seizure( GTCS)
Bedifik  radial artery(RA)
PAKFEEH  heat shock protein( HSP)
NE4IHHR 5 human cytomegalovirus(HCMV )

NV 4 i 293T
human embryonic kidney cell 293T(HEK293T)

NFLRIRIE I EE human papillomavirus(HPV)
RS Ik A0 Bl Dk - i T B fbk

maxillary artery-radial artery-middle cerebral artery

(MA-RA-MCA)
Lz B L epithelial mesenchymal transition( EMT)
LR BEPTIR  epithelial membrane antigen(EMA )
D BT R i S 1 2
oligodendrocytes transcription factor-2(0lig-2)
WA WG E R peak systolic velocity(PSV)
Al TAERHE il 28
receiver operating characteristic curve( ROC k)

FF kR HE  end diastolic velocity(EDV)



