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entral venous catheterization establishes tem-

porary, efficient, and rapid use of deep venous

access in patients, which provides high flow ra-
te fluid perfusion, enables measurement of central ven-
ous pressure, and acts as an important reference for clin-
ical decision-making. However, various complications su-
ch as pneumothorax, hemothorax, hematoma, and pun-
cture failure can easily occur during the puncture and ca-
theterization process, which can impede its efficacy. Am-
ong these complications, accidental insertion of the pun-
cture needle into the artery occasionally occurs, especia-
lly when inserting a thick sheath. Improper handling can
lead to local hematoma, hemorrhagic shock, and imme-
diate life-threatening risks. Relevant imaging examina-
tions should be performed as soon as possible to determi-
ne the location of arterial injury and decide the correct th-
erapeutic pathway. In this article, the author summari-
zes three recent cases wherein central venous catheteriza-
tion inadvertently entered an artery. Finally, we proposed
an algorithm to delineate the optimal treatment strategy
to guarantee optimal management of these patients.

Here are three cases of supra-aortic arterial lesions tr-
eated with different techniques described.

Casel An 84-year-old male patient was diagnosed as
acute heart failure. In order to provide essential support, a
7F left subclavian vein central venous catheter was insert-
ed with the guidance of ultrasound imaging. The measur-
ement of blood gases assessing a high degree of oxygena-
tion confirmed the diagnosis of an arterial lesion. The pa-
tient was immediately transferred to the catheterization ro-
om, and the catheter was confirmed through the central
venous catheter multi-position angiography (Figure 1A).
Considering the relatively external puncture point, the re-
latively straight subclavian artery, and the large rib space
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suggested by palpation, the decision was made to remo-
ve the catheter and close the puncture site with a percuta-
neous vascular closure device. The 0.035] guide wire in the
vascular occluder kit was inserted via the misplaced ca-
theter, with the tip of the wire in the ascending thoracic ao-
rta. The misplaced venous catheter was removed, and the
Angjo-Seal 8F vascular occluder was placed. Concurren-
tly, 5F JR 3.5 angiogram catheter was pushed to the pr-
oximal part of the puncture site through the left radial ar-
tery. The angiogram confirmed that there was no extra-
vasation of contrast, and his subclavian and vertebral ar-
teries had normal patency (Figure 1B).

Case2 An 82-year-old female patient underwent left
internal jugular vein catheterization for dialysis access. Af-
ter catheterization, the dialysis tube was suspected to en-
ter the artery by mistake. Through the right femoral art-
ery approach, confirmed that the 12F dialysis tube wro-
ngly penetrated the left subclavian artery, about 10 mm
away from the left vertebral artery (Figure 2A). The abo-
ve examination results provide conditions for the use of
covered stents to block the puncture point of the left subc-
lavian artery, and it will not affect the blood supply of the
branch vessels. Before the stent was released, the dialysis
tube was partially withdrawn, leaving about 10 mm, and
the preset dialysis sheath guide wire was retained. Un-
der the positioning of the MP contrast catheter, the FLU-
ENCY plus Vascular Stent Graft 10 mm x 40 mm cover-
ed stent (produced by Boston Company, USA) was relea-
sed with the front end of the left vertebral artery as the
positioning point. Then, the dialysis tube was withdr-
awn while the guide wire was still kept, and the contrast
agent was rechecked to ensure it showed no obvious lea-
kage. Finally, the guide wire was completely withdrawn,
and the stent was found to be released satisfactorily and
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Figure1l Leftsubclavian artery angiography. Central venous ca-
theter into the left subclavian artery (red arrow, A). The insertion
point (red arrow) was no extravasation of contrast and the blood
vessels was patent (B).

Figure 2 Peripheral arterial angiography. The dialysis tube was
entered the left subclavian artery mistakenly (red arrow, A). The
insertion point (red arrow) was no bleeding and branch compres-
sion after stent implantation (B).

positioned accurately by reexamination angiography (Fi-
gure 2B).

Case3 A 60-year-old female patient underwent right
subclavian vein puncture and catheterization at another
medical facility. A 7F central venous catheter was consi-
dered to have mistakenly entered the artery. After a we-
ek, the patient was transferred to our hospital’s catheter
room for an angiography examination. The results reve-
aled that the puncture point of the indwelling catheter was
located near the cardiac end of the right common carotid
artery, about 2 cm away from the opening of the ascend-
ing aorta, and a pseudoaneurysm had formed; in addit-
ion, there were multiple plaques in the internal carotid ar-
tery (Figure 3A). A 260 cm hard hydrophilic-coated gu-

idewire was threaded through the femoral artery angio-
graphy catheter into the right common carotid artery. The
10F SteerEase catheter was delivered to the descending
aorta and then the FLUENCY plus Vascular Stent Graft
10 mm % 40 mm self-expanding covered stent (produc-
ed by Boston Company, USA) was pushed to the right co-
mmon carotid artery. Ensure that both ends of the stent are
covered with the insertion point of the sheath, and the pr-
oximal end of the stent is about 3 mm above the mouth of
the right common carotid artery (Figure 3B). After accur-
ate positioning, the stent was slowly released and the mi-
splaced sheath was withdrawn. The angiography show-
ed that there was no extravasation at the insertion point,
and the pseudoaneurysm disappeared (Figure 3C).

After a careful review of literature and our case series,
we would propose an algorithm to delineate the optimal tr-
eatment strategy to guarantee optimal management of th-
ese patients (Figure 4).

Initially the anatomical relationship of the catheter and
vessel should be confirmed by Doppler ultrasonography
examination or computed tomography angiography. If
the location of the puncture point is within 2 mm of signi-
ficant collateral vessels, we can choose open surgical tre-
atment. Otherwise, we suggest endovascular treatment.

In cases that the arterial injury is small (made by nee-
dle smaller than 16 Gauge or catheter less than 4F), the
needle or the catheter can be removed performing a dir-
ect manual compression of the external site with low risk
of major complications.” Simply remove the catheter and
apply pressure, is not applied so easily to the carotid or
subclavian arteries, because it is difficult or impossible to
effectively compress these vessels especially in patient wi-
th anticoagulant treatment. So the Doppler ultrasonogr-
aphy examination or computed tomography angiograp-
hy have to be carried out to check the integrity of the inj-
ured artery looking for bleeding, hematoma, thrombosis,
pseudoaneurysm, and arteriovenous fistula. If the arteri-

Figure 3 The right common carotid artery angiography. Central venous catheter into the right common carotid artery and a pseudoa-
neurysm had formed (red arrow, A). Precise positioning of stent (red arrow, B). The culprit vessel (red arrow) was no extravasation and

the pseudoaneurysm disappeared (C).
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Figure4 Proposed algorithm. The management of inadvertent arterial lesions during central venous access procedures.

al lesion still present, we suggest endovascular treat-
ment.

In cases that the arterial injury sizing is between 4F-8F,
then the arterial angiography or computed tomography
angiography have to be carried out to check the situa-
tion of the injured artery for there is local lumen stenosis
or not.

If the damaged artery has no lumen stenosis, the most
chosen option is vascular closure device. Suggest having
an experienced interventional doctor use a Suture-Medi-
ated Closure System or Angio-Seal occluder for treatm-
ent in the catheter room, afterwards, it is necessary to co-
nfirm that there was no extravasation of contrast, and the
injured artery had normal patency. If there is lumen st-
enosis or plaque at the puncture site, stent graft placem-
ent should be considered.

In cases that the arterial injury sizing is larger than 8F,
since there are no pre-embedded two staplers (Suture-
Mediated Closure System), it is recommended to perfo-
rm endovascular stent graft placement. Using a single va-
scular occlusion device for > 8F arterial injury may cause
adverse consequences (e.g., hematomas or pseudoaneu-
rysm).

In clinical practice, establishing an infusion channel th-
rough deep vein puncture is a widely employed meth-
od, especially in the care of critically ill patients.” We fo-
cus on the management of the puncture needle accide-
ntally enter the artery. According to recent research on the
treatment methods for accidental insertion of central ve-
nous catheters into arteries, insertion methods can be ro-
ughly divided into four categories.

In the beginning, the sequential descending methods
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cause a slow rebound of blood vessels, including gradu-
al degradation and replacement of dilated catheters,” or
alternative replacement of guide wires."! However, this
method still carries the potential risk of major bleeding.

Vascular closure devices can be used for treatment. Th-
is method is simple and minimally invasive. For cathet-
ers that have mistakenly entered arteries, using the An-
gio-Seal can safely and effectively close blood vessels, but
these are all case reports. The Angio-Seal sealing device
is easy to operate and is mainly used for suturing sheath
puncture openings below 8F.” Using an Angio-Seal oc-
cluder will mean only one opportunity, as the guide wire
cannot be retained after the occluder is used. Therefore,
to ensure successful outcomes, the operation needs to be
performed by a clinician who is experienced in using va-
scular occluders. A vascular suture device system (such
as Perclose Proglide!) can suture the vascular break at the
interventional puncture point through endovascular te-
chnology.”

The next option involves treatment with covered ste-
nts. When the catheter enters the artery at a deeper posi-
tion, or the artery injury is larger than 8F, especially the lo-
cal lumen has stenosis, intravascular implantation of a
covered stent could be the best method to treat the damag-
ed artery.” However, the location and mode of the punc-
ture point need to be considered to preserve the import-
ant branches. Cases 2 & 3 in this report were both large-
diameter dialysis tubes mistakenly inserted into the ar-
tery, and the entry site was deeper or has stenosis. In th-
ese situations, vascular occluders and sutures were unsu-
itable.”!

Another option would be surgical repair. Although the
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