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Summary A new surgical technique uses hooks to tension soft tissues during
superficial temporal artery dissection and a tension-free continuous suture
with separate knots to prevent anastomotic narrowing.
Diagnosis 67-year-old man Computed tomography angiography
bilateral visual decline right ICA occlusion
gait unsteadiness reduced perfusion: both occipital, left
!lmb we_akness . parietal lobes
ischemic stroke in 2016 prolonged MTT: right occipital lobe
Treatment
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Clinical Computed tomography angiography

Uneventful postoperative
course
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of the bypass Feb 14,
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=—0 No new ischemic changes )
No recurrent strokes

at 30 days or during
11-month follow-up

No evidence of intracranial
hemorrhage
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ICA — internal carotid artery, MCA — middle cerebral artery, MTT — mean transit time, STA — superficial temporal artery

Abstract

Cerebral revascularization by superficial temporal artery (STA) to middle cerebral artery (MCA) bypass is performed
in patients with moyamoya disease, complex aneurysms, and selected extra- and intracranial occlusive lesions to
augment cerebral perfusion and potentially reduce the risk of ischemic complications and death.

Case report. A 67-year-old patient presented with severe visual impairment (mainly on the right), gait unsteadiness,
episodic subjective limb weakness, and marked fatigue. He had a significant medical history, having suffered an
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ischemic stroke in 2016 in the territory of the right MCA. A computed tomography angiography demonstrated
occlusion of the right internal carotid artery and reduced cerebral blood flow in both occipital lobes and the left
parietal lobe. An STA-MCA bypass anastomosis was performed. The postoperative course was uneventful; follow-up
computed tomography angiography confirmed bypass patency without intracranial hemorrhage or new ischemic
lesions, and a 10-15% increase in the cerebral blood volume index (up to 8.6 mL/100 g). No recurrent strokes were
observed within 30 days and during 11 months of follow-up.

Discussion. Creation of an STA-MCA anastomosis may offer prospects for improving quality of life after ischemic
stroke, including potential amelioration of post-stroke depression and other associated emotional disturbances.

Keywords: cerebral revascularization; extracranial-intracranial bypass; ischemic stroke; low flow bypass; cerebral
blood volume
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PULMETTTER

Xvpypruyeckas peBackynspusaLmsa rofoBHOr0 Mo3ra rnocpefcTsoM LWYHTUPOBAHNSA NOBEPXHOCTHOW BUCOYHOM ap-
Tepueit (MBA) n cpeaHeit Mo3roBoit aptepueit (CMA) BbINONHSETCS naLneHTam ¢ 601e3HbI0 MOSIMOS, CIOXHbBIMM
aHeBpM3Mamu, OKK/TO3MOHHbBIMUY 3a601€BaHNAMM IKCTPa- U MHTPaKpaHManbHbIX apTepuii C LeNbio YCUNeHns Lepe-
OpanbHoii Nephy3nn 1 NOTEHUMANBHOTO CHUXEHNS PUCKA ULLEMUYECKIX OCTOXHEHWI 1 NNEeTaNbHOIO UCXOAA.
Onucanme cnyvas. MauneHT 67 NeT NOCTYNUA C XKanobamu Ha BbIPaXEHHOE CHUXEHME 3PeHNs (MPenMYLLECTBEHHO
CNpaBa), HeyCTONYMBOCTb MOXOAKM, AMU30AMYECKYO CNABOCTb B KOHEYHOCTSX 1 BbIPaXeHHYO yToMnsemocTb. B 2016
rofly NepeHec OCTPOe HapyLUeHe MO3roBOro KPOBOOOPaALLEHVS MO NWEeMUYECKOMY TUNY B 6acceiiHe npasoit CMA. Mo
AaHHbIM KOMMbIOTEPHOW TOMOrpaGUYEeCKo aHrmorpaum BbISBIEHa OKKO3WSA NPaBOi BHYTPEHHE COHHOW apTepum
W CHIDKEHMeE LiepebpanbHOro KpoBOTOKA B 06enX 3aTbINOYHbIX AONAX U NIEBOW TEMEHHOM fose. BbiNoNHeH 06X04HO
aHactomo3 MBA kK CMA. MocneonepauyoHHblii nepuoa npotekan 6e3 0CN0XHEHWIA; KOHTPONbHAs KOMMbOTEPHAs To-
Morpaguyeckas aHrvorpadus noaTeepanaa NPOXOAMMOCTb LYHTa NpU OTCYTCTBUW BHYTPUYEPENHOTO KPOBOU3NNS-
HWS 1 HOBbIX MLUEMUYECKMX 04ar0B, a TaKXXe OTMEYEHO YBEeNNYeHIe NHAEKCA 0O6bema LIMPKYIUPYHOLLeit KpoBK Ha 10—
15% (0o 8,6 Mn/100 r). B TeueHue 11 MecsLEB HabNOAEHNS PELMAMBOB MHCYbTA He 3aperucTpUpPoOBaHO.
06cyxpaenne. HanoxeHue aHactoMmo3a [1BA k CMA oTKpbIBaeT NepcneKTvBbI A8 YAYYLEHUS KaYeCTBa XMN3HM Na-
LVMEHTOB NOC/IE NEPEHECEHHOIO ULLIEMUYECKOTO UHCYNbTA, B TOM YUCE 4711 KOPPEKLMM NOCTUHCYIbTHON Lenpeccui
W APYTYX COMYTCTBYIOLLMX 3MOLMOHaTbHbIX PACCTPOICTB.

KnioueBble cnoBa: LiepedpanbHas peBackynspusauns; sKCTpakpaHanbHO-UHTPaKpaHWanbHbIN WYHT, OCTPOe Ha-
PYLIEHE MO3roBOro KpoBOOBPALLEHNS MO ULLEMUYECKOMY TUMY; HU3KOMOTOYHbIA aHACTOMO3; 06beM MO3r0BOI0
KpOBOTOKa

Py6pukn MeSH:

MOS3IA FTOJ1I0BHOIO MILEMKS = TTATODK3NONOT A

MQO3IA TOJTOBHOMO ULEMWA - XUPYPTUS

BMCOYHbIE APTEPUI = XNPYPT N4

COHHAA APTEPUSA BHYTPEHHAA — XMPYPI A

LIEPEBPAJIEHAA APTEPA CPEOHAA — XUPYPT A

LIEPEBPAJIBHAA PEBACKYNAPUSALINA - METObI

AHACTOMO3 XMPYPIUYECKIN

OMNCAHWE C/TYYAEB

Onsa uyurupoBanus: Cytdnaros A.A., PyctamoB PP, Cytdwuaros PA., 3yes N.A. 06x0fHO aHaCTOMO3 NOBEPXHOCTHOM
BVCOYHOM apTepumn K CpefHein MO3roBoi apTepui Mpu aTepoCcKIepOTUYECKON OKKIO3WUY NPaBOW BHYTPEHHEN COH-
HOJA apTepumn C HapylweHueM LiepebpanbHOi reMOAMHAMUKI: KIMHWYEeCKUIA cyyail. CeyeHOBCKUIA BECTHUK. 2026;
17(1): 41-49. Epub ahead of print 15.04.2026. https:/doi.org/10.47093/2218-7332.2026.17.1.1252
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HIGHLIGHTS KNIOYEBBIE MOJIOXKEHUA

Superficial temporal artery-middle cerebral artery bypass is
technically feasible in patients with ischemic stroke, with potential
to improve post-stroke quality of life.

A modified superficial temporal artery dissection using hooks
helps to achieve adequate soft-tissue tension and facilitate vessel
mobilization.

Applying a continuous suture to one edge of the vessel without
tension and tying individual knots prevents the anastomosis from
narrowing.

Internal carotid artery (ICA) occlusion accounts
for 15-20% of ischemic strokes and carries substantial
risk of recurrent cerebrovascular events despite optimal
medical management. Atherosclerotic ICA occlusion
causes approximately 10% of transient ischemic attacks
and 15% to 25% of ischemic strokes in the carotid
territory [1-3]. The 2-year risk of subsequent ipsilateral
ischemic stroke while a patient receives medical therapy
is 10% to 15% [4]. While endovascular techniques
address acute occlusions, chronic ICA occlusion remains
resistant to recanalization, necessitating alternative
revascularization approaches.

Extracranial-intracranial arterial bypass surgery was
developed to prevent subsequent strokes by improving
hemodynamics distal to the occluded artery [5, 6]. In
1985, a randomized trial demonstrated no benefit of this
surgery in 808 patients with symptomatic carotid artery

44

9KCTpa-MHTpaKpaHuabHbIi MWUKPOaHacTomMo3 Mexay
MOBEPXHOCTHOM BWCOYHOW apTepueil U CpefHeil MO3roBoM
apTepuein TEXHUYECKN BbINOJIHUM Y NaLWUEHTOB C ULIEMUYECKUM
WHCYNbTOM W NOTEHLMAbHO MOXET CNOCO6CTBOBATb YNyYLUEHNIO
KayecTBa XW3HW B MOCTUHCY/IbTHOM NepUofe.

MopguduuupoBaHHas [OMCCEKLUSI MOBEPXHOCTHOW  BUCOYHOI
apTepum C UMCMoJIb30BaHWEM KPHOYKOB MO3BOMSAET CO3[aTb
afIeKBaTHOE  HATSXKEHWE  MArKUX TKaHel W 06NerynTb
Mo6unM3aLunio cocyaa.

HanoxeHue HernpepbiBHOrO WBa MO OAHOMY Kpak cocyaa
6e3 HaTAXEHMA C MOCNeAylolUMM 3aBA3bIBAHUEM OTAENbHbIX
y3/10B MpeAoTBPaLLaeT Cy)eHue aHacToMo3a.

occlusion [6-8]. This trial was criticized for failing to
identify the subgroup of patients with hemodynamic
cerebral ischemia due to poor collateral circulation for
whom surgical revascularization might be of greatest
benefit [3, 5, 9]. Contemporary neuroimaging, e.g.
positron emission tomography, single photon emission
computed tomography, computed tomography (CT) /
magnetic resonance perfusion, enables precise
identification of patients with hemodynamic cerebral
ischemia. The Japanese extracranial-intracranial Bypass
Trial and Carotid Occlusion Surgery Study demonstrated
potential benefit in highly selected patients with severe
hemodynamic compromise and increased oxygen
extraction fraction, underscoring the importance of
rigorous assessment and technical expertise [10, 11].
The aim of this case report is to demonstrate the
experience of superficial temporal artery (STA) to
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middle cerebral artery (MCA) bypass in a patient with
atherosclerotic right ICA occlusive disease and impaired
cerebral hemodynamics.

CASE REPORT

A 67-year-old man was admitted to the
Cerebrovascular Pathology Department of Federal
Center of Neurosurgery (Tyumen, Russia) on February 5,
2025, for evaluation of progressive bilateral visual loss
(more on the right) and gait unsteadiness with staggering.
He also reported intermittent subjective weakness
in the arms and legs, generalized asthenia, and easy
fatigability for a prolonged period. His medical history
included an ischemic stroke in 2016 in the territory of
the right MCA.. Cardiovascular comorbidities comprised
ischemic heart disease and atherosclerotic heart disease,
post-infarction cardiosclerosis (since 2012), status post

HEMPOXUPYPI UK

percutaneous transluminal coronary angioplasty with
stent implantation, and stage III arterial hypertension.
On neurologic examination, consciousness was
clear; memory was mildly reduced. Meningeal signs
were absent. Cranial nerve assessment demonstrated
marked bilateral visual impairment, more pronounced
on the right. The range of motion in the limbs and
trunk was preserved; muscle strength was symmetric
(Medical Research Council grade 5/5 in both upper and
lower extremities), despite episodic hand clumsiness
(difficulty holding cutlery) and transient leg “weakness”
by history. Sensory modalities were intact. Muscle tone
was normal and symmetric (D=S). Deep tendon reflexes
were brisk and symmetric in the upper and lower limbs;
pathological reflexes were absent. He was unstable in the
Romberg position. No clinically relevant abnormalities
were detected on autonomic nervous system assessment;

FIG. 1. Computed tomography angiography of the brachiocephalic and cerebral arteries, February 5, 2025 (A), brain computed
tomography perfusion, February 6, 2025 (B, C, D) before surgery.

A. Occlusion of the right internal carotid artery.

B. Decreased cerebral blood flow in the right occipital lobe.

C. Decreased cerebral blood volume in the right occipital lobe.
D. Increase mean transit time in the right occipital lobe.

Note: CCA — common carotid artery; ECA — external carotid artery; VA — vertebral artery.
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the somatic status was notable for generalized weakness
and fatigue.

CT angiography of the brachiocephalic and cerebral
arteries revealed occlusion of the right ICA (Fig. 1A).
Brain CT perfusion demonstrated decreased cerebral
blood flow and cerebral blood volume in both occipital
lobes and in the left parietal lobe, together with prolonged
mean transit time in the right occipital lobe (Fig. 1B-D).

The diagnosis was atherosclerosis of the
brachiocephalic and cerebral arteries with occlusion
of the right ICA; stenosis of the right common carotid
artery up to 60% according to European Carotid
Surgery Trial (ECST) criteria [11]; stenosis of the left
ICA up to 30%; and 70% stenosis of the intracranial
segment of the left ICA, complicated by vestibulo-
ataxic syndrome.

Surgical technique

The STA was marked preoperatively with Doppler
ultrasonography. With the patient in the supine position,
the head was rotated to the left and rigidly fixed in a
Mayfield clamp. A skin incision was made along the
course of the STA. The wound edges were retracted
with skin hooks to optimize exposure. Layer-by-layer

dissection of the subcutaneous tissue was performed
over the course of the STA. The frontal branch was
dissected and mobilized along its accessible length. Both
frontal and parietal branches of the STA were isolated
(Fig. 2A). A frontotemporal (dermofascial) flap was then
elevated over the temporalis muscle. The temporalis
fascia was incised, and the temporalis muscle was split
and retracted to expose the calvarium.

A standard craniotomy was performed, and the
dura mater was opened in a curvilinear fashion.
Under the operating microscope, a cortical recipient
vessel corresponding to the M4 segment of the right
MCA was identified and sharply dissected from the
arachnoid adhesions. The recipient artery was mobilized
sufficiently to allow microsurgical manipulation, and a
silicone background sheet was placed beneath the vessel
(Fig. 2B).

The donor STA branch was prepared by gentle
adventitial dissection and irrigation with heparinized
saline. The distal end was trimmed in a fish-mouth
configuration to match the arteriotomy. After systemic
heparinization according to institutional protocol,
temporary microvascular clips were applied proximally
and distally on the recipient artery. The intended

FIG. 2. Bypass anastomosis of the superficial temporal artery to the middle cerebral artery.
A. Frontal branch of the superficial temporal artery was dissected and mobilized along its entire length.
B. A silicone background sheet was positioned beneath the recipient cortical artery.

C. Placement of the first stay suture at the heel of the anastomosis.

D. Completion of the anastomosis: final sutures placed, and temporary clips removed; intraoperative indocyanine green video-

angiography confirmed bypass patency and flow.
Note: STA - superficial temporal artery.
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arteriotomy margins were marked, and a linear
arteriotomy was performed.

An end-to-side STA-MCA anastomosis was
constructed using standard microsurgical technique
(Fig. 2C). Stay sutures were placed at the heel and tip to
secure alignment and prevent torsion. The anastomosis
was completed with sequential suturing along both vessel
walls; in this case, a running technique with intermittent
knot tying after division of the suture line was employed.
Throughout the anastomosis, the field was continuously
irrigated with heparinized saline to prevent desiccation
of the intima and reduce the risk of thrombosis. The
opposite wall was closed in a similar fashion, and the
suture line was inspected for gaps and intimal inversion.
A video of the operation is available at the link:
https://youtu.be/hEFQNsDqBMk

Following completion, the temporary clips
were removed to re-establish flow in the donor and

A

)
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recipient vessels. Intraoperative indocyanine green
video-angiography confirmed immediate patency
and antegrade flow through the bypass (Fig. 2D).
Doppler ultrasonography further verified graft flow and
anastomotic integrity (Fig. 3A-B). Postoperative CT
angiography demonstrated contrast opacification of the
bypass without evidence of intracranial hemorrhage or
new ischemic changes. On follow-up imaging, perfusion
assessment showed a moderate increase in the cerebral
blood volume index by approximately 10-15%, reaching
8.6 mL/100 g (Fig. 3C-D).

DISCUSSION

In this case, the surgery was followed by an uneventful
postoperative course with radiological confirmation of
bypass patency on CT angiography and no evidence
of intracranial hemorrhage or new ischemic lesions.
Perfusion imaging performed on postoperative day 6

FIG. 3. Postoperative computed tomography angiography (A, B) and computed tomography perfusion (C, D) obtained 6 days

after surgery.

A. Coronal and axial reconstructions demonstrating contrast opacification of the superficial temporal artery-middle cerebral artery

bypass microanastomosis (white arrows).

B. 3D reconstruction of the cerebral arteries without radiologic evidence of intracranial hematoma or acute ischemic changes.

C, D. Increased cerebral blood volume in the right occipital lobe.
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demonstrated a moderate increase in the cerebral blood
volume index in the right occipital lobe. Although cerebral
blood volume is an indirect surrogate of hemodynamic
improvement and should be interpreted together with
additional perfusion parameters, the observed direction
of change is consistent with improved collateral supply
after flow augmentation. Clinically, no recurrent strokes
were observed within 30 days and during 11 months of
follow-up which supports technical feasibility and short-
to mid-term safety of the procedure in this highly selected
patient with documented preoperative hemodynamic
impairment.

The STA-MCA bypass technique developed by
M.G. Yasargil and R.M.P. Donaghy in the 1960s was
rapidly adopted throughout the world as a procedure for
surgical flow augmentation for ischemic cerebrovascular
disease. The initial enthusiasm for revascularization in
atherosclerotic cerebrovascular disease was substantially
tempered by the landmark 1985 Extracranial-intracranial
Bypass Study Group trial demonstrating failure to
reduce stroke risk in 1377 patients with symptomatic
disease [4]. Despite high graft patency and improved
hemodynamic metrics, perioperative stroke and death
rates in early trials were substantial, limiting net clinical
benefit. Subsequently, the Carotid Occlusion Surgery
Study reported by Powers et al. in 2011 attempted
to identify patients with hemodynamic compromise
through elevated oxygen extraction fraction on positron
emission tomography imaging, but demonstrated no
benefit of bypass over medical therapy with a 21 % stroke
rate at 2 years in the surgical group compared to 23%
in medical therapy, complicated by 15% perioperative
stroke rate [8-10].

In contrast, moyamoya disease has emerged as a
clear indication for revascularization, with the Japan
Adult Moyamoya Trial demonstrating that direct bypass
prevents ischemic strokes and may reduce hemorrhagic
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