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AHHOTAUMA

BgedeHue. TpaHcpaguanbHblii [JOCTYN [ONA  KaTeTepu3auMu KOPOHapHbIX apTepui fABnAeTcA  6e30macHbiM
M LUMPOKO PacnpoCTPaHEHHBbIM [OCTYNOM CO 3HAYMTENbHO MEHbLUEH YacTOTOM CEpbe3HbIX OCNOMHEHWUI MO CPaBHEHWIO
C TpaHcheMopanbHbIM [ocTynoM. NocKonbKy 3Ta dopMa [oCTyna ABNAETCA OCHOBHOW CPeAM MHTEPBEHLMOHHbBIX XMpYpProB,
3aHMMaIOLLMXCA NaTONOr e KOPOHAPHbIX COCYA0B, 0CBELOMIEHHOCTb O Er0 OCTIOHEHUAX UMEET 0YEHb BaXKHOE 3HAYEHWE.
NowHas aHeBpM3Ma Jy4eBOM apTepuu ABMAETCA PEOKMM OCNOMHEHWEM TpaHCPaAManbHOro A0CTyna C TUMWMYHOM
NoKanusaumert gedexta no nepefHeit cTeHKke apTepuu. Hambonee uacTbiMM MpUUMHAMKM €€ MOABMEHWUA ABNAIOTCA:
HeafieKBaTHaA KOMMPEeCcKs MecTa MyHKLMM, CUCTEMHOE MPUMEHEHWe aHTUKOArylfAHTOB MaLMEHTOM WM UCMOMb30BaHWe
WHTPOAblOCepa, MpeBbilualoLlero pasMepbl 6 Fr. PaHHee BbisiBNIEHWE 3TOr0 PeKOro OCMOMHEHWA U ero NieyeHue UMeeT
60bLUOe 3HAYEHMeE.

Llens. NpepcTaButb KNMHUYECKOE HAbMIOAEHME NALMEHTA C NIOXKHOW aHEBPU3MON Jly4eBOI apTepum, pasBuMBLLEHACA
Ha MepBble CYTKM Nocne TPaBMbl 3aiHeW CTEHKM apTepuu.

B naHHoM paboTe MpefcTaBeHO KNMHUYECKOe HabMiofieHWe MauueHTa C JIOWHOW aHeBPU3MOW Jy4eBOM apTepuu,
BO3HMKLLUEN M3-3a TPaBMbl 3a[HEN CTEHKW apTepuu BO BPEMA MPOBEAEHWUA MyHKUMM, KOTOpas Gbina YCMeWHo 3aKpbiTa
C MOMOLLbI0 TYroro 6aHOaKM1poBaHuA.

3arnoyerue. KnuHuueckoe HabmiofieHMe NpefCcTaBneHo BBWAY PeAKOM 4acToTbl BCTPEYaeMoCTW. AKKypaTHoe
npoBefeHWe MyHKUMU Jly4eBOW apTepun 6e3 NOBpeKOeHUA 3afHeN CTEHKM MOMOMET M36exaTb pasBUTUA [aHHOM0
OC/IOXHEHWUA KOPOHapoaHruorpagumn. KoMnpeccusa MecTa NOKanM3aLumm LWENKK NOMHON aHeBPU3Mbl NoJ yNbTPa3ByKOBbIM
KOHTPOJIEM MOMKET ObiTb aNlbTEpPHATUBOIA OMEPaTUBHOMY JIeYeHMIo.
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ABSTRACT

INTRODUCTION: Transradial access in catheterization of the coronary arteries is a safe and widely used approach
with significantly lower incidence of serious complications compared with the transfemoral access. Since this is the basic
form of access used by interventional surgeons dealing with coronary vessel pathology, awareness of its complications
is of much importance. Pseudoaneurysm of the radial artery is a rare complication of transradial access with a typical
localization of the defect along the anterior wall of the artery. The most common causes include inadequate compression
of the puncture site, systemic use of anticoagulants by the patient or the use of sheaths larger than 6 Fr. Early detection
and treatment of this rare complication are of great importance.

Aim: To present a clinical case of a patient with a pseudoaneurysm of the radial artery that developed on the first day
after injury to the posterior arterial wall.

This paper presents a clinical case of a patient with radial artery pseudoaneurysm resulting from injury to the posterior
wall of the artery that occurred during puncture and was successfully closed using tight bandaging.

CONCLUSION: The clinical case is presented due to its rare frequency of occurrence. A careful puncture of the radial
artery without damaging the posterior wall will help avoid the development of this complication of coronary angiography.
Compression of the puncture site of the pseudoaneurysm neck under ultrasound control can be an alternative to surgical
treatment.
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LIST OF ABBREVIATIONS

CAG — coronary angiography
CA — coronary artery
RA — radial artery

INTRODUCTION

Over the past decades, rapid development of
endovascular surgery has been noted. Its attractiveness
lies in the maximal effectiveness with minimal
invasiveness of the surgery compared with open surgical
interventions [1-3], which is achieved through the
improvement of both techniques and instruments.

All endovascular interventions are performed
in two stages: surgical stage consisting in the vessel
puncture and introduction of endovascular instruments
in the vessel (various catheters, stent delivery systems,
etc.), and radiological stage, which ensures passage of
contrast substance through the examined portion of the
vascular system [4].

Aortoarteriography by percutaneous puncture of
the femoral or radial artery (RA) was developed by S. A.
Seldinger in the 1950s and in its classic version permitted
puncture of both arterial walls [4, 5], with the mandrin
and inner cannula being withdrawn and the surgeon
pulling the outer cannula backward. The appearance of
a pulsating blood stream indicated the correct position
of the needle in the vessel lumen. To note, the original
Seldinger technique is no longer used because of risk of
development of complications.

Access through the RA was first described in 1989
for coronary angiography (CAG) and in 1993 for coronary
artery (CA) stenting [6, 7]. Transradial access is a very
elegant alternative being significantly safer, not requiring
immobilization of patients after surgery, and having a
markedly lower incidence of complications. Technically,
transradial access does not differ from puncture of
the femoral or brachial artery. After palpation of the
artery, local anesthesia with novocaine or lidocaine is
conducted. A puncture needle (1.4 x 70 mm) is inserted
in the artery until a pulsating blood stream appears
from it. It is important to note that when using the
radial access, it is very often impossible to avoid
puncture of the posterior vessel wall, however, this is
considered not to be a problem due to a small size of
the puncture needle [8].

The aim of this study to present a clinical case of a
patient with a pseudoaneurysm of the radial artery that
developed on the first day after injury to the posterior
arterial wall.
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Case Report

Patient K., 60 years old, was admitted to the
department of X-ray Surgical Diagnostic and Treatment
methods of Clinical Hospital No. 6 named after G. A.
Zakharyin (Penza) with the diagnosis: Non-ST elevation
acute coronary syndrome. The patient was urgently taken
to the operating room, where CAG was conducted with
subsequent culotte-stenting of the anterior descending
artery and the first-order diagonal branch. Before
surgery, the patient received a loading dose of dual
antiplatelet therapy (acetylsalicylic acid 150 mg and
ticagrelor 180 mg).

Operation protocol. Under local anesthesia after
treating the surgical field twice with 1.0% lidocaine
solution (2 ml), the right RA was punctured, a 6 Fr
introducer was installed, and CAG was performed. The
right type of myocardial blood supply. The trunk of the
left CA with uneven contours. Ninety percent stenosis of
the anterior descending artery at the site of origin of the
first-order diagonal branch. Ninety percent stenosis of
the first-order diagonal branch at the orifice (bifurcation
stenosis 1-1-1 according to the Medina classification,
Y-type bifurcation). The circumflex artery with uneven
contours. The right CA with uneven contours.

After CAG, the patient was intravenously administered
5000 IU of sodium heparin, a guiding catheter was
inserted into the left CA trunk, the first coronary
guidewire was inserted into the distal segment of
the anterior descending artery, the second coronary
guidewire was inserted into the distal segment of the
first-order diagonal branch, and direct stenting of the
stenosed zone of the anterior descending artery with a
3.0 x 24 mm drug-eluting stent was performed, followed
by proximal optimization of the stent with a 4.0 x 10 mm
balloon.

On control CAG: the stent of the anterior descending
artery is completely unwrapped, the first-order diagonal
artery is 99.0% narrowed at the orifice, the blood flow
according to the latest TIMI Il. In this context, re-crossing
of the coronary guidewires and balloon angioplasty of the
anterior descending artery and the first-order diagonal
branch was performed with 3.0 x 24 mm and 3.0 x 15
mm balloons, respectively, using kissing-technique.

On control CAG: class B intima dissection according
to the NHLBI (The National Heart, Lung and Blood
Institute) classification at the orifice and in the proximal
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segment of the first-order diagonal branch. Then the
coronary guidewire was withdrawn from the anterior
descending artery, and stenting of the proximal segment
of the first-order diagonal branch was performed with a
3.0 x 18 mm drug-eluting stent, with an outlet into the
proximal segment of the anterior descending artery, with
subsequent proximal optimization of the stent with a
4.0 x 10 mm balloon. Then the second coronary
guidewire was inserted through the stent cell into the
distal segment of the anterior descending artery, and
balloon angioplasty of the anterior descending artery
was performed at the site of origin of the first-order
diagonal branch with a 2.0 x 20 mm balloon. Next,
balloon angioplasty of the anterior descending artery
and the first-order diagonal branch was performed using
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kissing-technique with 3.0 x 15 mm and 3.0 x 18 mm
balloons, respectively.

On control CAG: the anterior descending artery and
the first-order diagonal branch are patent, the stents are
fully unwrapped, no dissection signs are detected, TIMI
Il blood flow. The instruments are removed. A pressure
aseptic bandage is applied.

The patient was transferred to the cardiac intensive
care unit for further observation and selection of conser-
vative therapy. The next morning, when the bandage
was removed, the patient complained of swelling and
cyanosis of the distal part of the right forearm. On
examination: the pulse in the right upper limb was
determined only on the brachial artery, the volume of
the right forearm exceeded that of the left one by 2 cm.

Fig. 1. Duplex scan, spectral Doppler mode, longitudinal section. The blood flow in the neck of the pseudoaneurysm is shown.

Fig. 2. Duplex scan, color Doppler imaging, cross section. The blood flow in the lumen of the radial artery pseudoaneurysm and

its sizes are shown.
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According to duplex scanning of the arteries of the
upper limbs: the radial and ulnar arteries are patent,
with the main type blood stream through them. The
presence of a pseudoaneurysm along the posterior
wall of the RA with low-resistance blood flow is noted
(Figures 1, 2). The dimensions of the pseudoaneurysm of
the RA are 16.4 x 13.5 mm in cross section.

Due to the location of the pseudoaneurysm neck at
the level of the posterior wall, it was decided to refrain
from surgical intervention. A pressure bandage was
again applied to the puncture area and forearm.

On examination the next day, the pulse in the right
upper limb was determined only on the brachial artery,
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the right forearm exceeded the left one in volume by
more than 3.5 cm.

Repeat duplex scanning of the upper limb arteries:
the aneurysm cavity spread to the upper third of the
upper arm (Figures 3, 4), with the main type blood
flow through the RA. Under ultrasound guidance,
compression was applied in the area of the pseudo-
aneurysm neck.

On the third day, according to the duplex scanning
of the upper limb arteries, the pseudoaneurysm
cavity was partially thrombosed. Under ultrasound
guidance, compression was re-imposed in the area of
the pseudoaneurysm neck.

Fig. 3. Repeat Duplex scan (the second day), color Doppler mode, longitudinal section. The blood flow in the lumen of the radial

artery pseudoaneurysm is shown.

Fig. 4. Repeat Duplex scan (the second day), spectral Doppler mode, longitudinal section. The blood flow in the neck of the radial

artery pseudoaneurysm is shown.
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Fig. 5. Duplex scan on the fifth day, B-mode, cross section. The thrombosed cavity of the pseudoaneurysm of the radial artery

and its size are shown.

On the fifth day, according to duplex scanning of the
upper limb arteries, the cavity of the pseudoaneurysm
was completely thrombosed, with the main blood stream
through the radial and ulnar arteries (Figure 5).

DISCUSSION

As was already said, transradial access gives
a markedly reduced incidence of complications, and,
what is no less important, lower severity of the latter.
Complications include spasm, occlusion of the artery
(interestingly, in 11.0%-15.0% of cases it can undergo
spontaneous recanalization), dissection or perforation,
and also a pseudoaneurysm of the RA.

The rarest complication among all the above is a
pseudoaneurysm, occurring in less than 1.0% of cases
[9, 10]. The wall of such an aneurysm is usually made
up of surrounding tissues, and in all cases reported
in the literature, a pseudoaneurysm is located along
the anterior wall of the artery [10-14]. The two main
risk factors for pseudoaneurysm development are the
use of systemic anticoagulant therapy and inadequate
compression of the puncture site. In addition, there have
been reported cases of aneurysm development after
infection of the access site with a catheter [12, 13].

In our clinical observation, the pseudoaneurysm was
located in the superficial part of the forearm muscles,
deep in the soft tissues, between the second and third
layers of the forearm muscles. We have not encountered
reports of the similar localization of pseudoaneurysms
in the literature. The mechanism of formation of a
pseudoaneurysm in our observation was injury to the
posterior wall of the RA during puncture.

DOI: https://doi.org/1017816/PAVLOVI252747

Among the possible methods of treating
pseudoaneurysms of the RA, there are surgical and
conservative ones [12, 13,15]. The main and first
method of treating post-puncture pseudoaneurysms is
local compression during the first three days with the
subsequent ultrasound control [16]. Therefore, we chose
tight bandaging as a treatment method. Interestingly, no
effect was achieved on the first and second days, which
can be explained by the atypical location of both the neck
and the pseudoaneurysm itself. And only on the third
day, when the superficial part of the forearm muscles
reached the complete volume, the pseudoaneurysm
began to be partially thrombosed. Not unimportant
role in this was played by targeted (under ultrasound
control) compression at the location of the aneurysm
neck. This is supported by the fact that the hematoma
did not spread to the back of the forearm, elbow area
and upper arm. Surgical intervention is indicated when
conservative methods are ineffective, and may include
suturing the site of the arterial wall defect or ligation of
the RA. In our observation, the defect was located along
the posterior wall of the artery, which would require
mobilization over a greater distance than with standard
location of the defect along the anterior wall.

CONCLUSION

This clinical observation is presented due to its rare
occurrence. Careful puncture of the radial artery without
damaging the posterior wall will help avoid the develop-
ment of such complication of coronary angiography. Com-
pression of the site of pseudoaneurysm neck under the ultra-
sound guidance can be an alternative to surgical treatment.
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