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Purpose: In a minority of cases, the transfemoral approach cannot be performed due to un-
favorable anatomical barriers. In such cases, direct common carotid artery puncture (DCCAP) is 
an important alternative for rescue mechanical thrombectomy. The purpose of this study was 
to evaluate the efficacy and safety of DCCAP in patients with an unaccessible femoral route for 
mechanical thrombectomy.
Materials and Methods: This is a retrospective study using data in the Turkish Interventional 
Neurology Database recorded between January 2015 and April 2019. Twenty-five acute stroke 
patients treated with DCCAP were analyzed in this study. Among 25 cases with carotid punc-
ture, 4 cases were excluded due to an aborted thrombectomy attempt resulting from unsuc-
cessful sheath placement.
Results: Patients had a mean age of 69±12 years. The average National Institutes of Health 
Stroke Scale score was 16±4. Successful revascularization (modified Thrombolysis In Cerebral 
Infarction 2b-3) rate was 86% (18/21), and 90-day good functional outcome rate (modified 
Rankin Scale 0–2) was 38% (8/21). 
Conclusion: DCCAP is a rescue alternative for patients with unfavorable access via the trans-
femoral route. Timely switching to DCCAP is crucial in these cases.
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INTRODUCTION

Mechanical thrombectomy is the most 
effective treatment method that should 
be applied within the shortest time to 
suitable patients in acute stroke resulting 
from large vessel occlusion.1-3 Fast and 
complete recanalization of the occluded 
vessel is very important for achieving a 
good clinical outcome.1,2 Factors such 
as advanced age, femoral and/or iliac 

artery tortuosity or occlusion, unfavor-
able aortic arch (Type 2–3, bovine arch), 
supra-aortic vessel tortuosity, and su-
pra-aortic vessel osteal lesions delay ac-
cess to the occluded vessel and prolong 
procedure time, and thus recanalization 
time, resulting in poor functional out-
come.3 In cases where the transfemoral 
approach is not possible, radial, brachial, 
and common carotid arteries (CCA) are 
alternative pathways that can be used.4,5 
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The purpose of this study was to evaluate the efficacy and 
safety of direct common carotid artery puncture (DCCAP) in 
patients with an unaccessible femoral route for mechanical 
thrombectomy. We also discussed technical difficulties and 
pitfalls accompanied by a literature review.

MATERIALS AND METHODS

Twenty-five patients who underwent DCCAP were included, 
among 1,126 consecutively-collected, retrospectively-ana-
lyzed mechanical thrombectomy cases between January 
2015 and April 2019 in 4 comprehensive stroke centers. 
Among 25 cases with carotid puncture, 4 cases were exclud-
ed due to an aborted thrombectomy attempt resulting from 
unsuccessful sheath placement. Demographic and angio-
graphic data of the remaining 21 cases were extracted from 
the Interventional Neurology Database for analysis.

Cases were included in the study according to the fol-
lowing criteria: age >18 years, anterior circulation stroke 
up to 8 hours since symptom onset, prestroke modified 
Rankin Scale (mRS) of 0–1, large vessel occlusion demon-
strated by computed tomography angiography (CTA), 
Alberta Stroke Program Early CT Score (ASPECTS) of >6, 
and favorable collateral status on CTA. Carotid puncture 
decision was taken in patients with bilateral femoral ar-
tery occlusion or with unsuccessful carotid catheterization 
because of anatomical barriers. For the patients with type  
2–3 arch or bovine arch, we decided to switch to DCCAP 
after failing attempts with telescopic or exchange technique 
use. We assessed demographical, clinical, and time metrics 
information of the patients in Table 1. This study was ap-
proved by Samsun Training and Research Hospital İnstitu-
tional Research Ethics Board (approval number: TUEK 119-
2018 GOKAEK/2-18). Written Informed Consent was obtained 
from next of kin.

Direct common carotid artery puncture technique

Patient’s position 
Before starting carotid puncture, the patient was placed in a 
supine position with a supporting pillow put under the nape 
of the neck, and with the neck taken to extension. The head 
was stabilized with an adhesive band on the patient’s fore-
head area. 

Local anesthesia: The area of puncture was sterilized un-

der suitable conditions and 6 mL 2% prilocaine was applied 
subcutaneously as local anesthesia before the procedure. 
The patient was covered with a sterile dressing at the area of 
the procedure, with the patient’s face left open. 

Conscious sedation: Depending on operator preferences,  
either 25 mcg intravenous (iv) fentanyl or/and 1 to 2 mg iv 
midazolam or 25 mcg iv fentanyl or/and 1 to 2 mL propofol 
or 0.6 mcg dexmedetomidine were administered.

Puncture site 
The point that the CCA was palpated from the lateral of the 
cricoid cartilage, medial of sternocleidomastoid muscle, and 
3 to 4 cm above clavicle, was determined as the puncture 
site. Artery palpation was easier with turning the head away 
from the side of puncture, with the neck in extension. In cas-
es where the roadmap was performed via catheterization of 
the proximal CCA, puncture was made under a view of the 
roadmap; in other cases, when the roadmap could not be 
performed due to femoral occlusion, inability to catheterize 
the proximal CCA because of arch complexity or osteal lesion 
or aorto-iliac severe tortuosity, carotid puncture was made 
with manual palpation of the arterial pulse.

Like femoral puncture, we used ultrasonography only in 
case of difficulty in manual carotid palpation. We only used 
ultrasonography in 4 cases, which resulted in failed DCCAP 
due to an unfavorable carotid anatomy. 

Puncture needle and sheath 
Puncture was performed with an angle of 45 degrees by 
using either a 21-G micropuncture kit or standard 18-G ar-
terial access needle, or 5 French sheath (introducer sheath 7 
cm-wire length 45 cm guide wire 0.018 inch) or 6/7 French 
sheath (introducer sheath 11 cm-wire length 45 cm-guide 
wire 0.035 inch) depending on the operators. If a 5 French 
sheath was used initially, it was exchanged for a 6/7 French 
sheath.

Sheath placement to common carotid artery 
In cases where the roadmap was possible by placing a di-
agnostic catheter to the CCA, we could safely advance a  
0.038 inch standard guidewire inside the artery. If the wire 
could be placed in the internal carotid artery (ICA), then we 
could advance the sheath to the desired position. Cases 
in which we could not get the roadmap via proximal CCA 
injection, one might try to get a roadmap from a puncture 
needle; however, it is not always easy to hold a puncture 
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needle stable and at the same time give simultaneous 
contrast. If the needle was stabilized and a roadmap could 
be taken, the method above was applied. If the roadmap 
through the puncture needle could not be performed, a 
0.018 or 0.038 guidewire according to operator preference 
was inserted and advanced through the puncture needle 
under fluoroscopy guidance. Later, the needle was pulled 
back, and a dilator was moved over the guidewire. After re-
moving the guidewire, a roadmap was taken via contast in-
jection through the dilator. With the guidance of a j pointed  
0.035 inch hydrophilic guidewire, the sheath was inserted 
in ICA as explained above. In total, 2,000 unit heparin was 
applied for all cases after sheath placement. Carotid sheath 
placement time was included in DCCAP to recanalization 
time.

Mechanical thrombectomy technique 
Depending on the operator, direct aspiration, stent retriever 
only,2 or aspiration plus stentretriever techniques (ADAPT,6 
ADVANCE,7 Solumbra8) were used. The ADAPT6 technique 
is a direct aspiration technique, whereas the ADVANCE7 and 
Solumbra8 techniques are a combination of aspiration and 
stent retriever use. The main difference between the AD-
VANCE and Solumbra techniques is the position of the distal 
access catheter. In the ADVANCE technique, the distal access 
catheter is advanced over the stent retriever; in Solumbra, 
the distal access catheter is placed proximal to the stent re-
triever.

Sheath removal 
Closure was made with 8-F Angio-SealTM (St. Jude Medical, 
St. Paul, MN, USA). In case of unavailability of angioseal or 
failure of angioseal placement, moderate pressure manual 
compression was applied for 15 to 20 minutes in order not to 
cause blockage of carotid flow.

Heparin reversal with protamine sulfate was used in all cases.

RESULTS

Within a period of 4 years, DCCAP was applied in 25 (2.2%) 
cases among 1,126 patients treated with mechanical throm-
bectomy. Demographical, clinical, and procedural informa-
tion of the patients are shown in Table 1.

Twenty-one (11 male and 10 female) patients were included  
with a mean age of 69±12 (median 78, 64–88) years. Median Pa
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National Institutes of Health Stroke Scale (NIHSS) score was 
16 (7–22), and median ASPECTS was 7 (5–10). IV thrombo-
lytic therapy was given to 10 (48%) of the cases. The rate of 
successful recanalization (modified Thrombolysis In Cerebral 
Infarction [mTICI] 2b-3) was 18 (86%), and the rate of the first-
pass recanalization was 9 (43%). The rate of symptomatic 
hemorrhage was 2 (10%), while the rate of asymptomatic 
hemorrhage was 5 (24%). Good clinical outcome (mRS 0–2 
at 90 days) was achieved in 8 (38.1%) patients, and mortality 
was seen in 5 (24%) patients. The period of time between 
DCCAP puncture and recanalization varied between 12 to 
57 minutes. The decision time for switching to DCCAP was 
shortened by time (60 to 110 minutes in the first 3 years ver-
sus 20 to 40 minutes in last year).

The reasons among 21 patients with successful carotid 
puncture were unfavourable aortic arch in 11 (52%) patients, 
CCA tortuosity in 6 (29%) patients, bilateral iliac or femoral ar-
tery stenosis or occlusion in 3 (14%) patients, and CCA osteal 
severe stenosis in 1 (5%) patient. In 4 carotid puncture cases 
with unsuccessful sheath placement, 1 had severe cervical 
ICA stenosis, 2 had an inability to navigate from the external 
carotid artery to ICA due to the lower carotid bifurcation and 
severe carotid tortuosity, and in the last case, the procedure 
was halted due to neck hematoma related to recurrent 
puncture attempts.

Among 21 patients with successful sheath placement, 
closure device was used in 15 cases, and manual compres-
sion was applied in 6 cases, including 1 case with manual 
compression due to an unsuccessful closure device attempt. 
Three cases with manual compression and 1 case with clo-
sure device had experienced asymptomatic neck hematoma.

In one case, asymptomatic dissection developed in cervi-
cal ICA due to the advancement of a guidewire through a 
kinking ICA.

DISCUSSION

In the present study, we demonstrated that DCCAP could 
be a rescue treatment option for untreatable cases via a 
transfemoral route. In this study, we revealed that among  
25 attempted DCCAP cases with unfavorable femoral or aor-
tic arch access, 21 patients were treated via DCCAP. The rate 
of successful recanalization (mTICI2b-3) was 18 (86%), and 
the rate of the first-pass recanalization was 9 (43%). The rate 
of symptomatic hemorrhage was 2 (10%), while the rate of 

asymptomatic hemorrhage was 5 (24%). Good clinical out-
come (mRS 0–2 at 90 days) was achieved in 8 (38%) patients, 
and mortality was seen in 5 (24%) patients.

With direct CCA puncture, intracranial aneurysm, arterio-
venous malformation, carotid stenting, intracranial stenting, 
and mechanical thrombectomy therapies have been report-
ed in case reports and case series.9-13 Endovascular therapy 
via transfemoral route failed in 1% to 6% of cases due to ana-
tomical challenges. These include femoral occlusion, shaggy 
or aneurysmal aortas, previous aortic vascular surgery, type 
II or type III arch/elongated arch, bovine arch, osteal stenosis, 
tortuous carotid arteries, diffuse atherosclerosis with calcified 
and poor compliant vessels.9 DCCAP is an emerging treat-
ment option for mechanical thrombectomy that is ineligible 
for a transfemoral approach to treat acute stroke patients. 
A recently conducted study showed a strong correlation 
between supra-aortic vessel anatomy and guiding catheter 
placement to the ICA.14 This means that the aortic arch type 
and supra-aortic vessel variations can lengthen the process-
ing time and have a negative influence on clinical outcome. 
In such cases, the risk for embolic stroke or dissection also 
increases.3 Shorter mechanical thrombectomy procedure 
time has been reported to be associated with good clinical 
outcome.1 For these reasons, in cases with unfavorable anat-
omy, other alternative routes such as trans-radial, trans-bra-
chial5,15 or direct CCA puncture can be preferred.16 The radial 
or brachial approach can also lengthen the duration of the 
process, depending on the anatomical structure and the DC-
CAP option should be kept in mind as an alternative. It was 
observed that gaining experience in carotid puncture result-
ed in an earlier decision for switching to DCCAP, which pre-
vented delay for unnecessary maneuvers via the transfem-
oral route. For this reason, especially in cases with advanced 
age, the presence of signs of aortic and supra-aortic vessel 
abnormalities as explained above on CTA should be exam-
ined with different sections or arcus aortography should be 
performed, and the course of supra-aortic vessels should be 
assessed. In these cases, in which we assume that the trans-
femoral approach would take a long time, the DCCAP deci-
sion should be taken quickly, and the time of recanalization 
should not be delayed.

In the literature, case reports or case series with few pa-
tients treated by mechanical thrombectomy via DCCAP were 
reported. Successful recanalization was mostly achieved, but 
these articles lack detailed procedural data.12,17-20 Recently, 
the largest (n=11) case series on this issue was reported.16 In 
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this study, 10 in 11 cases had a successful carotid puncture.
Successful recanalization was obtained in 80% of 10 cases 

who received DCCAP, while good clinical outcome was ob-
tained in 20%. Mortality was seen in 30% of the cases. In this 
study, DCCAP was decided between 30 and 60 minutes and 
following the puncture, and successful recanalization was 
obtained between 14 and 42 minutes.16

In our study, successful recanalization, good clinical out-
come, and mortality rates were found as 86%, 38%, 29%, re-
spectively. The period of time between the DCCAP puncture 
and recanalization varied between 12 to 37 minutes. The 
decision time for switching to DCCAP (femoral puncture to 
DCCAP) was 20 to 110 minutes. 

Besides its advantages, DCCAP can have serious complica-
tions. The most feared complication is neck hematoma de-
velopment, which can be critical if hematoma expands and 
causes tracheal obstruction. High dose heparin, large-scaled 
sheath placement, and inappropriate manual compression 
may increase this risk. In order to prevent neck hematoma, 
heparin should be neutralized, a sheath with a diameter as 
low as possible should be used, and manual compression 
should be applied in moderate intensity for a sufficient 
period. Although asymptomatic subcutaneous hematoma 
was observed, no severe neck hematoma that could be 
life-threatening was observed. Other complications reported 
in the literature were dissection at a punctured artery, sheath 
kinking, and pseudo-occlusion in the vessel due to severe 
manual compression following sheath removal resulting in a 
new ischemic stroke.16,20

Hemostasis at the femoral access site is generally success-
fully achieved using closure devices such as Angio-SealTM, 
Exoseal (Cordis Corporation, Bridgewater, NJ, USA) and Star 
Close (Abbott, Chicago, IL, USA). The use of closure devic-
es for this technique is limited, and there is no approved 
closure device for cervical carotid closure. Recently, the use 
of closure devices after DCCAP has been reported. Feared 
complications of closure devices are distal embolization of 
collagen plug, dissection, and hematoma formation due to 
insufficient/unsuccessful closure.21 However, the rate of com-
plication reported with closure devices in both our study 
and literature was quite low. Generally, hemorrhage in the 
form of leakage and subcutaneous hematoma is seen due 
to insufficient closure. In patients who are given more than 
2000 units, protamine sulfate can be given in a suitable dose, 
and this complication can be prevented with mild manual 
compression that lasts for 2 to 3 minutes. No life-threatening 

complication of the closure device has been reported. We 
used only Angioseal because of our limited experience with 
other closure devices. Successful and effective hemostasis 
was provided in most of our cases (13 out of 15 cases) with 
Angioseal. In one of our cases with mild subcutaneous he-
matoma, the hematoma decreased in a short period after 
manual compression. In another case, we had to perform 
manual compression since the closure device could not be 
extended over the guidewire. No severe complication or col-
lagen plug embolism was seen.

Although carotid puncture can be performed in each case, 
the sheath may not be inserted successfully. The reasons 
may be carotid bifurcation below the C4 level, perpendicular 
insertion of puncture needle to CCA leading to failure of wire 
distal advancement, presence of proximal ICA severe steno-
sis or occlusion, and presence of subcutaneous hematoma 
due to recurrent needle insertions. In these conditions, the 
assistance of ultrasonography during puncture needs to be 
clarified in further studies.

Limitations of this study were a relatively low number of 
cases and a lack of a control group for other access routes.

CONCLUSION

The DCCAP approach might be a safe and feasible rescue 
thrombectomy strategy for unaccessible patients via the 
transfemoral route. One of the most critical points is a timely 
decision for switching to DCCAP.
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