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Excessive tortuosity is a notable cause of failed endovascular thrombectomy for acute 
large-vessel occlusion stroke. Transcervical access (TCA) is a commonly proposed solution for 
overcoming this difficulty. However, the large-bore catheter usually used in TCA increases the 
risk of serious local complications. This paper presents a modified technique for TCA that uses 
a pull-through buddy wire (PTBW) to track a large-bore femoral guiding sheath (GS) into the 
carotid artery via a small carotid puncture site. The carotid puncture site can be easily managed 
through gentle manual compression. Two illustrative cases using this technique to deal with a 
large aortic arch and tortuous left common carotid artery are reported. In both cases, recanali-
zation was achieved after successful GS placement. Using a PTBW is feasible in TCA.

Key Words: Intracranial embolism; Thrombectomy; Endovascular procedures; Stroke

Pull-Through Buddy Wire Technique for Endovascular 
Thrombectomy in Patients with Acute Ischemic Stroke: 
Technical Note

Pin-Yi Chiang, MD, Yen-Heng Lin, MD, MS, Yu-Cheng Huang, MD, Chung-Wei Lee, MD, PhD

Department of Medical Imaging, National Taiwan University Hospital, Taipei, Taiwan

INTRODUCTION

Endovascular thrombectomy (EVT) is a 
standard treatment for acute large-ves-
sel occlusion (LVO) stroke.1,2 Rapid and 
optimal recanalization is the treatment 
goal, but technical success is not always 
achieved. Unfavorable anatomy is the 
most common reason for failed throm-
bectomies.3 Difficult anatomy, such as 
an elongated aortic arch or severely 
calcified, tortuous, or stenotic proximal 
cervical vasculature, may prevent the 
operator from establishing a stable po-
sition for the guiding catheter and sub-
sequent fertile treatment. Transradial, 
transbrachial, transcervical, and transver-
tebral routes have been proposed as al-
ternatives to the transfemoral approach. 

Among these, transcervical access (TCA) 
has been described in the literature for 
overcoming the difficult anatomy of 
extracranial neurovascular vessels.4-8 
Nevertheless, the reported complication 
rate is higher than that for the transfem-
oral approach, because it requires more 
experience to perform and better un-
derstanding of the vascular anatomy.5,7,9

In this paper, we present a modified 
TCA using a pull-through buddy wire 
technique (PBWT) for anterior circula-
tion LVO stroke. Two illustrative cases are 
reported. 
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Techniques with case description

Pull-through buddy wire technique
Under local anesthesia, an 8-Fr Flexor Shuttle guiding sheath 
(GS) (COOK Medical, Bloomington, IN, USA) is first inserted 
into the proximal descending aorta through the transfemoral 
approach. Under ultrasonographic guidance, a 20-G venous 
catheter is retrogradely punctured into the distal common 
carotid artery (CCA), followed by insertion of a 0.014-inch 
microwire. A snare catheter is inserted into the aortic arch 
through the femoral GS. The microwire is then captured by 
the snare catheter (Fig. 1A) and pulled out through the GS. 
Both ends of the microwire are held firmly with torque devic-
es, allowing it to serve as a fixed buddy wire. On the femoral 
side, the microwire is tensed and the GS is tracked into distal 
CCA (Fig. 1B). After successful GS placement, the microwire 
is kept locked to provide stability, and a reperfusion catheter 
can be used parallel to the microwire through the GS. 

Case 1 
An 87-year-old female with a medical history of hypertension 
and dyslipidemia presented to our emergency department 
with severe dysarthria, slurred speech, and right hemiplegia 
for 1.5 hours. A National Institutes of Health Stroke Scale 
(NIHSS) score of 18 was reported. Computed tomography 
angiography (CTA) revealed the middle cerebral artery (MCA) 

occlusion at the M1 segment. The patient was transferred to 
a neuroangiography suite for endovascular treatment.

Excessive tortuosity of the aorta was reviewed using CTA 
before the procedure was performed (Fig. 2A). Reaching 
through the aorta through the transfemoral approach was 
considered difficult because of a low-lying, tortuous left 
CCA and the fact that the aorta was type III; therefore, PBWT 
was chosen. After successful placement of a GS into the dis-
tal left CCA (Fig. 2B, C), a 6-Fr reperfusion catheter (ACE 60; 
Penumbra, Alameda, CA, USA) was then inserted into the 
GS. Suction thrombectomy was performed with successful 
thrombolysis in cerebral infarction (TICI) 3 recanalization in 
1 pass (Fig. 2D, E). The procedural time was 20 minutes from 
femoral puncture to guiding catheter placement inside CCA, 
8 minutes for carotid puncture, and the total time taken 
to complete recanalization was 37 minutes from femoral 
puncture. After recanalization, the femoral puncture site was 
closed with a vascular closure device (VCD) (Angioseal VIP, 
8 Fr; Terumo, St. Jude Medical, St. Paul, MN, USA), and the 
cervical puncture was manually compressed for 10 minutes. 
No immediate complications were noted. The patient was 
uneventful during an 11-month follow-up period, with a 
functional outcome of a modified Rankin Scale (mRS) score 
of 1.

Case 2
An 80-year-old male with a medical history of hypertension 
and hyperlipidemia had previously had a left ethmoidal 
dural arteriovenous fistula, which was causing intracerebral 
hemorrhage. He had received craniectomy and stereotactic 
radiosurgery 10 years before the present case. During a fol-
low-up magnetic resonance study, severe left M1 stenosis 
was found (Fig. 3A). The premorbid functional outcome 
was an mRS score of 1. In the present case, he presented to 
the emergency department with severe dysarthria, apha-
sia, and right hemianopia for 70 minutes. The NIHSS score 
was 10 on arrival. CTA showed a left M1 acute occlusion  
(Fig. 3B). Extremely tortuous aorta and CCA were also noted 
(Fig. 3C). Endovascular revascularization was conducted im-
mediately following discussion. 

However, 40 minutes following femoral puncture, the 
GS could not be successfully inserted into a stable position 
in the CCA. The PBWT was applied after disinfection and 
preparation of the neck (Fig. 3D). The GS was successfully 
inserted into the distal CCA. The reperfusion catheter could 
not pass the carotid siphon. A microcatheter (Prowler Select 

Fig. 1. Illustration of the pull-through technique in the CCA. (A) A 
microwire through the puncture route in the common carotid artery 
goes down to the ascending aorta. The snare through the guiding 
catheter from the transfemoral approach catches the microwire.  
(B) The guiding catheter can be guided along the tensed microwire.
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Plus; Codman, Raynham, MA, USA) was navigated through 
the occluded MCA segment, and a salvaged stent (Enter-
prise; Cordis, Miami Lakes, FL, USA) was implanted (Fig. 3E). 
TICI 2b reperfusion was achieved despite residual stenosis. 
The procedure time from femoral puncture to recanalization 
was 96 minutes. The procedural time was 54 minutes from 
femoral puncture to guiding catheter placement inside CCA, 
10 minutes for carotid puncture, and the total time taken to 
complete recanalization was 96 minutes. Tirofiban infusion 
was initiated after intracranial stent implantation. The cervical 
puncture site was managed with manual compression with-
out incident. The femoral puncture site was closed with an 
8-Fr VCD.

Two weeks after discharge, the patient’s symptoms were 
ameliorated and his NIHSS score was 6 with shuffling gait 
and aphasia. He received dual antiplatelet therapy. However, 
in-stent occlusion was noted 3 months later after an episode 

of acute stroke. No further endovascular treatment was 
performed. His mRS score was 3 at 3 months after recurrent 
stroke.

DISCUSSION

TCA is a commonly mentioned alternative for difficult EVT, 
and special care should be taken to avoid large arterial punc-
ture wounds. In this report, the PBWT, a modified TCA tech-
nique, was demonstrated. Its advantage is its ability to mini-
mize potential vascular trauma to the CCA while maintaining 
stable support of the GS. 

TCA has been adapted in many neuroendovascular treat-
ments, including arteriovenous malformation embolization, 
aneurysm coiling, and carotid artery stenting.4-7,10-12 An 
abundance of literature has been published regarding TCA 
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Fig. 2. Application of the pull-through technique during EVT for left MCA M1 occlusion.  
(A) Volume rendering image showing a type III aorta and low-lying, tortuous left CCA. (B) 
The snare (arrow) through the guiding catheter from the transfemoral approach catches the 
microwire (arrowheads). (C) The guiding catheter can be guided along the tensed microwire 
(arrowheads). (D) The pull-through buddy wire technique (arrowheads) allows a stable system 
for the guiding catheter and subsequent suction thrombectomy (arrows). (E) Frontal left ICA an-
giography image after thrombectomy showing reopening of the occluded left MCA. CCA, the 
common carotid artery; EVT, endovascular thrombectomy; MCA, the middle cerebral artery; ICA, 
the internal carotid artery.
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in relation to EVT.5,6,8,10,11,13 Sonography-guided puncture 
of the cervical artery is simple and has not been reported 
to cause difficulty achieving access6; however, TCA with a 
large-bore catheter may result in complications, such as cer-
vical artery dissection, intracranial thrombosis, and cervical 
hematoma.4,14 Carotid dissection by using a sheath occurred 
in 9 of 579 patients included in a review by Sfyroeras et al.14. 
Three cases were resolved after stent graft placement, and 
the others were treated with surgical arteriotomy. Cervical 
hematoma is another possible complication of TCA. Hema-
toma formation in the neck can result in life-threatening 
airway compression.12 Moreover, regional mass effects may 
increase the risk of cervical neuropathy, especially in patients 
receiving anticoagulation, antiplatelet, or intravenous throm-

bolysis treatment or when a cervical sheath larger than 6 Fr is 
used.9,15 Although some researchers have reported that the 
application of manual compression can achieve hemostasis 
after TCA, the method is not always effective following EVT. 
For patients with difficult anatomy of the neck artery and 
those in a state of agitation following EVT, manual compres-
sion may be challenging.16 Commercially available VCDs are 
currently only approved for transfemoral interventions, and 
the suitability of their use for other vascular routes remains 
questionable. Surgical cutdown of the CCA allows for direct 
arterial closure and theoretically reduces local hematoma 
after TCA.17 Nevertheless, surgical cutdown takes more time 
and may require more training than direct puncture. To min-
imize the risk of TCA, a smaller puncture wound with a small 

Fig. 3. Switch to the pull-through technique during stenting for acute occlusion of the left MCA M1 with underlying severe stenosis. (A) MRA find-
ings showing underlying severe stenosis of the left MCA M1 (arrow). (B) Reformatted intracranial CTA revealing acute occlusion of the MCA (arrow). 
(C) Volume-rendered CTA showing a low-lying left CCA orifice with excessive tortuosity. (D) The left neck puncture site fixed with a torque device.  
(E) Frontal left ICA angiography image showing the recanalization of the MCA after stent placement (arrows). CTA, computed tomography angiogra-
phy; CCA, common carotid artery; ICA, internal carotid artery; MCA, middle cerebral artery; MRA, magnetic resonance angiography.

A

D

B C

E



www.neurointervention.org

neurointervention � Vol. 16, No. 1, March 2021

68

catheter and microwire may help. 
The pull-through technique was first reported in 1988 for 

occluded iliac artery treatment.18 The technique can provide 
a steady force for the wire and catheter passing through 
tortuous vessels, allowing the procedure to be performed 
smoothly. Because it provides a stable wire tension, it is 
widely used in peripheral interventions.19 He et al.20 found 
that the pull-through technique provided better catheter 
support in the treatment of high-flow hemodialysis arterio-
venous fistula and during stenosis angioplasty, with shorter 
procedure times. No significant complications in postpro-
cedure hemostasis were noted, despite the use of a guiding 
catheter with a relatively large diameter.19,20 The technique 
has been described for treating vascular stenosis through an-
gioplasty and stenting.18-20 To our knowledge, the use of the 
pull-through technique has not yet been reported for acute 
stroke intervention.

The most notable advantage of the PBWT is that it reduces 
the puncture wound size in the CCA. In our experience, man-
ual compression for 10 minutes is sufficient for achieving he-
mostasis. The second advantage is that the locked microwire 
can stabilize the GS during the following procedure. Howev-
er, there are some potential drawbacks to bear in mind. First, 
the reperfusion catheter is contained in the GS parallel to the 
microwire; therefore, a larger GS should be used. We used an 
8-Fr GS instead of the more common 6-Fr GS. Second, the 
tip location of the GS was limited by the puncture site at the 
distal CCA. Although the system was stable, the low position 
of the GS could not further reduce redundancy of the inter-
nal carotid artery. Third, snaring the microwire in the aortic 
arch is not always easy and may require additional time if 
operators are unfamiliar with the technique.

CONCLUSION

The PBWT might be feasible for modified TCA that can be 
applied in EVT to overcome excessive tortuosity. It can have 
the potential benefit of decreased risk of cervical puncture 
site complications.
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