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ABSTRACT
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Maintenance of vascular access for hemodialysis remains a challenge for every doctor. Exhausted conven-
tional vascular access is the cause for the placement of the central venous catheter in unconventional sites
such as enlarged collateral vessels, hepatic veins, hemiazygos, azygos, renal veins, and the inferior vena
cava. The percutaneous translumbar catheter for hemodialysis in the inferior vena cava was described over
20 years ago. In this article, we report on the procedure and complications arising from the percutaneous
translumbar approach of a hemodialysis catheter. This was done for the first time in N. Macedonia. This
approach is a potential option in adults and children when conventional approaches are limited.
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INTRODUCTION

End-stage kidney disease (ESKD) is an inter-
national health problem, and around three million
patients are currently receiving renal replacement
therapy (RRT). This number is expected to increase
from 5 to 10 million by 2030 [1-3].

As aresult of improvement in the life expec-
tancy of hemodialysis patients and the shortage of
available kidney donors, maintenance of vascular
access (VA) for hemodialysis (HD) remains a chal-
lenge. An arteriovenous fistula (AVF) is the first
and the best choice of VA due to the low risk of
infection and longer duration [4]. Central venous
catheters (CVCs) use internal jugular, subclavi-
an and common femoral veins as alternative ap-
proaches for HD. Thromboses and stenoses of the
VA are the most common complications that lead

to reduced blood flow during HD treatment and
increased morbidity and mortality of patients. The
lack of adequate VA is the main reason for patients’
withdrawal from HD in 5% of cases [5]. Some of
these patients had exhausted conventional VA due
to multiple previous CVCs placed through the usu-
al sites. Extensive surgical intervention for patients
presenting obstruction of the superior vena cava
(SVC) and tributaries, a bypass with prosthetic
graft in AVF stenosis is a potential option but this
is associated with significant complications. On
the other hand, when the standard approaches are
not possible, it is better to place CVCs in uncon-
ventional sites such as enlarged collateral vessels,
hepatic veins, hemiazygos, azygos, renal veins,
and the inferior vena cava (IVC) [6-8].
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The percutaneous translumbar catheter for
hemodialysis (PTCH) in IVC was described for the
first time over 20 years ago [9]. The placement of
PTCH in IVC is a useful and relatively safe method
of providing VA. It may be considered a potential
option in adults and children when conventional
approaches are limited [10].

CASE PRESENTATION

We present a 55-year old Caucasian woman,
with a medical history of ESKD, who has been on
chronic hemodialysis treatment since 2012. She
also presented with high blood pressure, diabetes
mellitus type 2, and obesity. Her maintenance he-
modialysis care was complicated due to recurrent
thromboses and stenoses of the VA.

She started on HD via the temporary cen-
tral venous catheter (CVC) in the right femoral
vein. Then, she had multiple arteriovenous fis-
tulae (AVFs) failures due to thromboses, and
frequently CVCs changes in both femoral veins.
AV-grafts were also created, failing as a result
of the small diameters of the feeding artery and
a low level of blood pressure. In this situation,
a Tesio® permanent catheter was placed in the
left subclavian vein in 2012. The first problem
with CVC was detected in 2017 due to low blood
flow during HD treatment. It was the cause for
the placement of the new temporary CVC in
the right internal jugular vein and removing the
permanent CVC from the left subclavian vein.
The CVC in the right internal jugular vein was
changed many times due to malfunction in the
period from 2017 to 2019. Multiple stenoses and
thromboses of the bilateral subclavian veins, in-
ternal jugular veins, brachiocephalic veins, and

SVC were demonstrated by computed tomog-
raphy angiography (CTA). This was the main
reason to start treatment with long-term antico-
agulant therapy with vitamin K antagonist, but
the result was inadequate. The patient was thus
transferred to peritoneal dialysis (PD) in 2021.
But she discontinued PD treatment due to recur-
rent peritonitis for a short time. With no HD vas-
cular access available, a femoral artery catheter
was placed as urgent access and motivated the
decision to try an unconventional permanent VA.
The risk of additional cardio surgery interven-
tion and exhausting VA were decisive for using
unconventional VA for HD. After receiving the
patient’s informed consent, PTCH was placed in
IVC for the first time in N. Macedonia.

Procedure details: The combined tech-
nique of computed tomography (CT) and fluo-
roscopy were used [9, 11, 12].

The first step included the placement of
PTCH, performed under CT guidance. The pa-
tient was placed in the prone position on the an-
giography table, undergoing moderate sedation
and a local anesthetic (10 ml Xylocaine® 2%).
The puncture site was above the right iliac crest
on the lateral of the spine between T12 (thoracic
vertebra) to L3 (lumbar vertebra). We used an 18
Gauge (G) needle, 20 cm in length. The blood
aspiration from the needle was a sign that we
punctured the IVC successfully. Then through
the needle, a Super Amplatz® Super Stiff guide-
wire was inserted into the IVC, and its position
was confirmed by CT images. A 7F (French
size) dilatator was inserted over the wire and ex-
changed by Medcomp® 11F and 24 c¢cm in length
temporary catheter (figure 1). Blood was aspirat-
ed from both lumens of the catheter to confirm
good flow and then was heparin locked.

Figure. 1
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Figure. 2

In the second step, occurring one month
later, the temporary catheter was exchanged
via the wire by Tesio® 10F x (27cm and 30cm)
two-lumens permanent catheter by fluoroscopy
guidance and tunneled to the right flank. The
temporary catheter was removed after the suc-
cessfully inserted Super Amplatz® Super Stiff
guidewire (figure 2). Then over the Ampal-
tz wire, the tip of the 14.5 F peel-away sheath
was advanced into the IVC. The Tesio® cathe-
ters were pulled through the two subcutaneous
tunnels from the right flank (approximately 5-8
cm) from the previous catheter site and inserted
into the IVC via the sheath (figure 3). The func-
tionality of the permanent catheter was done via
blood aspiration from each lumen of the catheter.
Correct placement in the IVC and adequate flow
were confirmed with contrast injection (iodinate
15 mL). The catheter was heparin locked and
secured with the appropriate dressing. The next
day, after the intervention, the patient was started
on HD treatment through the catheter in a supine
position (Photo 1).

Figure. 3

Catheter outcome

The PTCH insertion was successful with
good blood flow during the first session of di-
alysis (>250 mL/min) and no peri-procedural
complications (major bleeding or clotting) were
noted. The first catheter-related bloodstream in-
fection (CRBSI) was registered 10 months later
and was successfully treated with systemic anti-
microbial therapy. Also, we noticed a small dis-
location of the catheter from the initial position,
but this was not associated with PTCH function-
ality. The pain was also observed and was treated
symptomatically.

DISCUSSION

The number of patients on HD is increasing
all over the world, having reached nearly 1600
in N. Macedonia by the end of 2020 [1].3 The
creation of AVF is the first choice as a permanent

Photo 1



130

Nikola Gjorgjievski et al.

VA for HD in our hospital, but the number of pa-
tients using CVCs is constantly increasing [14].
The problem posed by difficult VA in patients
dependent on CVCs is likely to increase. There
is a small number of studies to date that report on
translumbar catheters for HD [11, 15]. The PTCH
inIVC is an acceptable approach in patients who
require long-term HD, with occluded SVC and
limited conventional veins for catheters [16].

PTCH function well in many patients, but
one expects to have a higher complication rate
compared with conventional CVCs.17 The func-
tionality of PTCH at 12 months is presented in
a range from 17% to 73.2% [10].

Patients who require PTCH have a long
hemodialysis vintage with numerous comorbidi-
ties including cardiovascular disease and obesity.
This also applies to our patient. The PTCH in
IVC as permanent VA for HD was placed for the
first time in N. Macedonia. We used the com-
bined technique of CT and fluoroscopy [9,11,
12] These techniques have been individually de-
scribed in the literature. Because we were placing
translumbar catheter for the first time, and in
order to maintain more safety for the patient,
we used both techniques for the placement of
the catheter.

Power et. al presented 39 patients for whom
a PTCH was placed. These catheters performed
well with a mean blood flow rate of 300 mL/min,
and a mean spKt/v value exceeding the expected
urea reduction larger than 61%.15 Lund et. al9
reported a flow rate from 200 to 300 mL/min
and Rajan et. all1 reported minimum blood flow
rates between 200 to 250 mL/min but reaching
350-400 mL/min. In our patient the achieved
blood flow rate was from 250 to 300 mL/min
and spKT/v=1.6.

Infection, thrombosis, mechanical
obstruction, and hematoma are the most common
complications of the PTCH [10]. The high rate
of infection is associated with the anatomical
position of the catheter, since the patient lies on
the exit site which causes additional mechanical
stress. Liu et. al in their study showed that the
most common overall complications were poor
blood flow (40.2%) followed by CRBSI (36%).
They presented that main clinical presentations
of catheter related infection were fever without
purulent discharge or hypotension (52.8%), fever
with hypotension (11.1%), fever with purulent
discharge (13.9%) and purulent discharge alone
from the catheter exit site (11.1%).10 The CRBSI

in our patient was without purulent discharge or
hypotension and was treated successfully with
systemic antimicrobial therapy [12, 18]. After the
treatment, the patient was feeling better, with a
low level of c-reactive protein (CRP) and a low
count of white blood cells (WBC). The catheter
was not removed and exchanged because it was
the first CRBSI with a good response to the an-
timicrobial therapy.

The catheter in our report has maintained
its function 12 months after placement. The
literature suggests that IVC presents a smaller
chance of thrombosis than other conventional
VA for HD. [19, 20] The prophylaxis against
thrombosis was not recommended by other re-
ports because of the high flow within IVC [15].
Also, double-lumen catheters perform better than
two single-lumen catheters [15]. Because of the
location, retroperitoneal hemorrhage and fibrosis
complications are more frequent, when compared
to traditional access [21]. Retroperitoneal hemor-
rhage or fibrosis has not been noted in our patient.

Mechanical obstruction is another problem
of implantable catheters, and this was present-
ed in a range of 0.08/100 to 0.19/100 catheter
day.15,22 Catheter dislodgment is noted to be the
leading cause of catheter failure for translumbar
catheters, as excess adipose tissue is concentrated
in the tunnel area. Also, obesity and the position
of catheter insertion are the cause of mechani-
cal complication [23]. A small dislocation of the
catheter from the initial position was presented
in our patient, which was attributed to obesity.
Fortunately, mechanical obstruction was not as-
sociated with PTCH functionality.

From a technical standpoint, successful
placement of PTCH requires a multidisciplinary
approach between an interventional nephrologist
and an interventional radiologist. Yet there are
common complications such as hematoma, cath-
eter thromboses, infection, migration of catheter
tap, and fibrin sheath formation which limit the
success. Despite the risk of complications, doc-
tors are faced with a decision that has limited
success in order to ensure the survival of patients.
The literature reports only on small studies and
case reports associated with the successful place-
ment and complications of PTCH [9, 15, 23]. It
is the option for doctors that in cases where no
other VA alternatives are available, PTCH must
be attempted as a routine alternative.

In summary, we presented, in detail, the
combined techniques of CT and fluoroscopy of



USING A CATHETER FOR HEMODIALYSIS PLACED IN THE INFERIOR VENA CAVA FOR THE FIRST TIME IN... 131

the placement PTCH for the first time in our
country. It was the first pioneer step for further
investigation in the field of vascular access in
N. Macedonia.

ABBREVIATIONS

VA- Vascular access

PTCH - Percutaneous translumbar catheter
for hemodialysis

ESKD - End-stage kidney disease

RRT - Renal replacement therapy

HD - Hemodialysis

AVF- Arteriovenous fistula

AVFs — Arteriovenous fistulae

CVC - Central venous catheter

CVCs - Central venous catheters

IVC - Inferior vena cava

SCV - Superior vena cava

CTA - Computed tomography angiography

PD - Peritoneal dialysis

CT - Computed tomography

F - French size

G- Gauge

CRBSI - Catheter-related bloodstream in-
fection

CRP - C-reactive protein
WBC - White blood cells
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Pe3ume

KATETEP 3A XEMO/IUJAJIN3A BO JOJIHATA IIYIIJINBA BEHA
(VENA CAVA INFERIOR) 3A IIPBITAT BO C MAKE/IOHHNJA
- TPAHCJIYMBAJIEH ITPUCTAII

Huxona I'oprueBckn’, Anexcangap I'opeckn?, Ana Crojanocka’,
U3zer Caaxockn®, Biepon Kosoma®, Upena PambadoBa-bynubernk!,
Ouausep Bynuberux?, Ilerap /lejanos', Urop Hukosos'

1 VYHuBep3ureTcKa KIMHHKA 3a Hedpoioruja, Meauuuncku Qakynrer, Yausep3urer ,,CB. Kupun u
Metonuj3 Bo Ckormje, PC Makenonuja

2) I'pancka omnmra Gomuuna ,,8 CentemBpu™ — Onen 3a JUjarHOCTHYKA U MHTEPBEHTHA PaJHOJIOTH]a,
Yuusepsurer ,,CB. Kupuin u Meronuj“ Bo Cronje, PC Makenonuja

3) JaBna 3apaBcTBeHa ycranosa MucTutyT 32 Hedponoruja, Crpyra, PC Makenonuja.

4) YHuBep3uTeTCKa KIMHHUKA 3a Kapauoioruja, MemunuHcku ¢dakynrer, YauBepsurer ,,CB. Kupun u
Metonuj“ Bo Cromje, PC Makenonuja

OnpxyBameTo (QpyHKIMOHAICH BAaCKyJIapeH MpHCTal 3a XeMOAMjaji3a MpecTaByBaa MpPEAn3BUK
3a CUTE CHELHUjaIMCTH BKJIIyYEHH BO MIPOLECOT Ha HUBHOTO Kpeupame. MCTpomeHnTe KOHBEHIIMOHAIHN
BaCKyJIapHU [IPHUCTAIY Ce MPUYMHA 3a [I0CTaByBambe LeHTpaieH BeHckH katerep (LIBK) 3a xemonujanusza
Ha HEKOHBEHIIMOHAJIHU MECTa, KAKBH IITO CE: N3JI0JDKCHUTE KOJaTepaHi BEHH, XeaTUUHUTE BEHHU, a3H-
rOCOT, XeMHa3UI0COT, PeHAJIHUTE BEHH U JI0JIHATa LIyIUIMBa BeHa (vena cava inferior). Tpanciaymbannuor
IIpUCTAal Ha MOTKOKHO noctaByBame Ha [[BK 3a xemoaujanusa Bo vena cava inferior e nmpBnar onuman
IIpeA JBaeceTHHa rofuHy. Bo mpogomKkeHue Ha TEKCTOT ACTAITHO ja IPUKaKyBaMe IpoLeypaTa i MOYKHUTE
KOMIUIMKAIMK O] IPBOTO TpaHciayMbaiHo noctaByBame Ha LIBK 3a xemoamjanusa Bo vena cava inferior
Bo PC MakenoHnuja.

[Iponenypara e penatuBHo Oe30eaHa U Tpeba Ja ce KOPUCTU KaKo ajlTepHATHBHA METOAA 3a II0-
craByBame LIBK 3a xemonujanusa kaj BO3pacHu U Kaj Jiela, Kora APyruTe TpaaiulMOHAIHH IPUCTAIHU Ce
UCTPOLICHHU.

Kayunu 300poBu: TpaHciaymMOaseH mpucTal, AOJIHA IIYMJIMBa BEHA, XeMOIWjalin3a, LEHTPATHO
BEHCKH KaTeTep



