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Accidental carotid cannulation using a large-bore catheter is one of the complications of central
venous catheter insertion, reported in 1 % of performed procedures. Management of arterial cath-
eterization contains direct manual compression, endovascular treatment, and open surgical repair.
Inadvertent arterial cannulation can lead to hemorrhage, pseudoaneurysm, arteriovenous fistula,
stroke or death. Mechanical removal of thrombotic material is presently the most effective method of
stroke treatment. Rapid and early restoration of blood flow is crucial for the improvement of the neu-
rological condition. This report describes a case of a patient with signs of severe stroke after manage-
ment of accidental carotid catheterization using balloon tamponade. Aspiration thrombectomy was
successfully performed to manage acute ischaemia of the brain.

Key words: mechanical thrombectomy; acute ischaemic stroke; carotid catheterization; balloon
tamponade; interventional radiology.

DOI 10.26683/2304-9359-2019-1(27)-76-80

List of abbreviations

CcvC Central venous catheterization

DSA Digital subtraction angiography
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Introduction

Hemodialysis is one of the indications for
central venous catheterization (CVC). The pre-
ferred site for cannulation is right internal jugu-
lar vein. During catheterization, serious compli-
cations may occur, including infection, haema-
toma, pneumothorax, nerve injury, thrombosis,
and incidental arterial insertion [1, 2]. Inadver-
tent arterial cannulation using a large-bore cath-
eter is reported in 1 % of performed procedures
[3]. However, it can lead to hemorrhage, pseudo-
aneurysm, arteriovenous fistula, stroke or death
[2-5]. Management of arterial catheterization
contains direct manual compression, endovascu-
lar treatment, and open surgical repair. Despite
the advantages, none of these procedures guar-
antee complete elimination of life-threatening
problems, notably severe stroke. Mechanical
thrombectomy is presently the most effective
managing method of acute ischaemic stroke
caused by occlusion of a large cerebral artery [6].

We report a case of the patient with signs of
severe stroke after management of accidental ca-
rotid catheterization using balloon tamponade.
Aspiration thrombectomy was successfully per-
formed to manage acute ischaemia of the brain.

Case presentation

A 79-year-old male patient with end-stage
renal failure was admitted to the Department of
General and Vascular Surgery, because of arterial
cannulation due to Sheldon catheter (12 French)
insertion. Based on the condition of the patient,
he was qualified for endovascular balloon tam-
ponade. Vascular access was achieved by the
Seldinger method and the digital subtraction an-
giography (DSA) of the brachiocephalic trunk
was performed. DSA revealed a presence of the
Sheldon catheter in the common right carotid ar-
tery and ascending aorta (Fig. 1). Balloon cath-
eter measuring 8 < 40 mm was inserted into the
damaged area under fluoroscopy. During conti-
nuous manual compression, Sheldon catheter
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Fig. 1. DSA examination.
Presence of the Sheldon catheter in the common
right carotid artery and ascending aorta

was removed and the balloon was repeatedly in-
flated for 2 min. The patient was in logical con-
tact during the procedure. According to control
angiography, there were no signs of hemorrhage
from the common right carotid artery. After angi-
ography, involuntary limb movements, weakness
of muscle strength on the left side and speech
disorders occurred (NIHSS scale, 16 points).
Subsequent angiography revealed occlusion of
the middle cerebral artery (M, -segment) (Fig. 2).

Fig. 2. Occlusion of the lumen
of the middle cerebral artery (M -segment)
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Fig. 3. Control DSA examination.
Restoration of blood flow through
cerebral vessels after successful
mechanical thrombectomy

Analgosedation and intra-arterial thrombolysis
were administered. Aspiration thrombectomy
using Penumbra Indigo System was performed
and restoration of cerebral vascularization was
achieved in less than 1 hour (Fig. 3). Control
DSA examination of the brachiocephalic trunk
revealed a place of extravasation of the contrast
agent in an initial segment of the common right
carotid artery. Angioplasty with implantation of
the stent graft (Bentley BeGraft Peripheral Stent
Graft System) measuring 10 x 57 mm was per-
formed. Vascular access was closed with the
Angio-Seal system. The patient in a stable con-
dition was transferred to another hospital. Small
hypodense areas of white matter of right fron-
tal gyri, which may indicated small damages of
blood brain barrier, but no other severe changes
connected with acute stroke were revealed by
computed tomography scanning of the head.

Discussion

Proper CVC is required for efficient hemo-
dialysis. The commonly used technique is based
on anatomical landmarks. Unfortunately, it is as-
sociated with the risk of arterial catheterization,
because of the vicinity and anatomical variation
of the carotid artery and internal jugular vein [1].
Ultrasound-guided catheterization decreases the
risk of mechanical complications, but does not
eliminate them [1, 3].

No standard guidelines were established for
the management of arterial puncture. Selection
of method depends on several factors — diameter
and localization of catheter, surgical access, and
possible complications.

Previous evidence has reported that cath-
eter with a diameter greater than 7F, especially
in localization difficult to compress, should not
be removed using direct manual compression,
because it is associated with high complication
rate (94.4 %) [2, 3, 5].

Endovascular therapy is an appropriate op-
tion for arterial injury located behind or below
the clavicle and in sites with difficult surgical ac-
cess [2]. Embolic stroke and hemorrhage were
reported as complications of endovascular ther-
apy, but its success rate reaches 94.6 % and it
is suggested to use when possible [5]. Balloon
tamponade is used for accidental subclavian ar-
tery cannulation with success rate reaches 100 %
in case of single lumen injury. It is less invasive
than surgical treatment, does not involve insert-
ing foreign bodies and can be converted into
more invasive managing options [4]. Accord-
ing to Dixon et al. surgery is the optimal method
without any reported complications so far, but
may be inefficient in the area with difficult ac-
cess, as it requires general anesthesia [5].

Ischaemic stroke is commonly caused by
the thrombotic or embolic material closing
lumen of a large cerebral vessel. The dura-
tion of ischaemia has significant influence on
the appearance of the clinically important and
permanent neurological deficit. Therefore
rapid and early restoration of blood flow is
crucial for the improvement of the neurologi-
cal condition. The most effective treatment
method of ischaemic stroke caused by occlu-
sion of a large cerebral artery is mechanical
thrombectomy, irrespective of patient char-
acteristics or geographical location. Goyal et
al. in their analysis confirm benefit of endo-
vascular thrombectomy in groups of the pa-
tients with symptom onset later than 300 min,
patients not receiving intravenous alteplase
and the elderly [6, 7].

Simultaneous application of thrombolysis
and mechanical thrombectomy has become a
standard of management of severe ischaemic
stroke. Mechanical thrombectomy performed
by experienced team significantly decreases the
risk of failure and postoperative complications
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[7]. Management of the acute ischaemic stroke
in this specific situation was primary procedure
despite the fact of previous catheter removal
from the artery. According to application of the
intra-arterial thrombolysis, as the next step, area
of catheterization was sequred with the peri-
pheral stent graft (Bentley BeGraft Peripheral
Stent Graft System).

Penumbra System is a first-generation me-
chanical thrombectomy device aspirating the
thrombus by negative pressure suctioning. Pen-
umbra System has a comparable duration of the
procedure to retrievable stents. The successful
recanalization ranges 86.6 % using Penumbra
System and 92.9 % utilizing retrievable stents.
However, the 3-month mortality rate was respec-
tively 20.7 % and 12.3 % [8]. There are no signi-
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JIKYBAHHS T'OCTPOI'O IIEMIYHOI'O IHCVJbBTY
HIJISIXOM ACHIPAIIIMHOI TPOMBEKTOMII

3 BUKOPUCTAHHSM KATETEPA SHELDON KPI3b I[TPABY
3ATAJIBHY COHHY APTEPIIO: KJIITHIYHUM BUIIAJTOK

PATRYCJA ANTOSIK, MALGORZATA FILUS, MACIEJ BLASZYK, ROBERT JUSZKAT
Binpinenns 3aranpHOI Ta iHTEpBEHIIHHOT paaionorii, [To3HaHbChKHIA yHIBEpCUTET MEIUMYHUX HayK, [ lombIia

BumnankoBa kaTeTepu3zaliis COHHOI apTepii KaTeTepoM BEJIUKOTO JlaMeTpa € OJJHUM 13 YCKIIaAHEHb
YBEJICHHS LIEHTPaJIbHOI0 BEHO3HOTO KaTeTepa, sike BUHUKae B 1 % BunankiB. KepyBaHHs kareTepu-
3ani€ro aprepii nepeadayae MpsiMy MaHyajlbHY KOMIIPECii0, €HI0BACKYIISIPHE JTIKYBaHHS Ta BiIKPHUTE

EnnoBackynsipHa HelipopeHTreHoxipypris - 2019 - Ne 1(27)

79



Kuainiuni Bunaakn

XipypriuyHe BTpydaHHs. BumaakoBa aprepiajgbHa KaTeTepu3allis MOXe MPU3BECTH 10 KPOBOBUIIMBY,
MICEeBI0AHEBPU3MH, apTEPIOBEHO3HOI HOPHUIIL, 1HCYILTY a0 cMmepTi. MexaHiyHa TPOMOEKTOMIsI HUHI
€ Halle()eKTUBHILIMM METO/IOM JIIKyBaHHS 1HCYNbTY. [LIBHIKE Ta paHHE BIIHOBJICHHS KPOBOTOKY Mae
BUpIlIATbHE 3HAYCHHS Ul OJIMIIEHHS HEBPOJIOTIYHOTO cTaHy. HaBeneHO KiTiHIYHMI BUMAI0K XBO-
pOTO 3 O3HAKaMU TSHKKOTO 1HCYJIBTY IICIS BUIAIKOBOI KaTeTepu3allii COHHOI apTepii MmiJ Jac BHU-
KOpPHCTaHHS 0alOHHOT TaMIoHaIu. J{J1s JIiKyBaHHS TOCTpPOI 11IeMii TOJJOBHOTO MO3KY Oyia yCHiIlIHO
BUKOHAHA acmipaniifHa TpoMOeKTOMisl.

KurouoBi ciioBa: MmexaHiuHa TPOMOEKTOMIs; TOCTPHUH 1IIEMIYHHI 1HCYJIBT; KaTeTepu3alliss COHHOT
aprepii; 6aJOHHA TaMIIOHA/a; IHTEPBEHIIiIIHA PaIi0IOTis.

JEYEHUE OCTPOI'O HIIEMUYECKOI'O UHCYJbTA
INYTEM ACHUPAIIMOHHOM TPOMBAIKTOMUN

C HCIIOJIb3OBAHUEM KATETEPA SHELDON UEPE3
ITPABYIO OBIIYIO COHHYIO APTEPUIO: KIMHUYECKHNH
CJIYUAN

PATRYCJA ANTOSIK, MALGORZATA FILUS, MACIEJ BLASZYK, ROBERT JUSZKAT
Otnenenue oO1Iel 1 MHTEPBEHIMOHHON paguonoruu, [103HaHbCKU YHUBEPCUTET MEIUIIMHCKUX
Hayk, [lonpma

CnyualiHas kKaTeTepu3anus COHHOW apTepUu KaTeTepOM OOJBIIOTO JTUaMETpa SIBISETCS OXHUM
13 OCJIOKHEHUH BBEACHMS LIEHTPAJBbHOIO BEHO3HOIO KaTeTepa, KOTOpoe BO3HMKaeT B 1 % ciyya-
€B. YIpaBlieHUE KaTeTepu3alueil apTepuil mperycMaTpuBaeT NpsMyl0 MaHyaJbHYIO KOMIIPECCHUIO,
SHJIOBACKYJISIPHOE JICUCHUE U OTKPBITOE XUPYypruyeckoe BMemaTenbcTBo. CiryuaiiHas apTepralibHast
KaTeTepu3alysl MOXKET IPUBECTH K KPOBOM3IMUSHUIO, IICEBIOAHEBPU3ME, apTEPUOBEHO3HOMY CBH-
11y, UHCYJIBTY WIH cMepTH. MexaHndeckas TPOMOIKTOMUS B HACTOsIIIEe BpeMs SIBJIseTCs Haubosee
3¢ (dEeKTUBHBIM METOJIOM JICUCHHUSI HHCYIbTA. brICTpOoe M paHHEee BOCCTAHOBICHHE KPOBOTOKA MMEET
peuiaroniee 3Ha4eHUe s yIay4dlIeHUsT HEBPOJIIOTMYECKOro cOCTOssHM. [IpuBeieH KIIMHUYECKUH City-
yail MalyeHTa ¢ NpUu3HaKaMHU TSHKEJIOr0 MHCYJIBTA MOCIIe CIyYaiiHON KaTeTepHu3allii COHHOM apTepuu
MIPY UCTIOJIb30BAaHUU OAJUTOHHOW TaMIOHA L. s JIeUYeHUs] OCTPOM UIIIEMHH TOJIOBHOTO MO3ra ObLiIa
YCHEIIHO BBIMOJIHEHA aCIUPALIMOHHAS TPOMOIKTOMMUSI.

KuroueBble ci10Ba: MexaHH4eCKasi TPOMOIKTOMUS; OCTPBIN HILIEMUYECKUN UHCYJIBT; KaTeTepHu3a-
ISl COHHBIX apTepHii; 0aUIOHHAS TAMITOHA/IA; UHTEPBEHIIMOHHAS PaUOJIOTHSI.
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