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Introduction: The gold standard of vascular access for chronic hemodialysis patients is the arteriovenous fistula
(AVF). If an AVF cannot be created, the hemodialysis catheter can be inserted into the internal jugular, femoral or
subclavian vein. After exhausting the abovementioned standard accesses, translumbar access to the inferior vena
cava (IVC) is considered a quick, last-chance and rescue method.

Aim: Retrospective analysis of early complications (EC) of translumbar IVC catheterization using one type of catheter
by one medical team.

Material and methods: From January 2010 to October 2019, a total of 34 translumbar IVC catheters were implanted
in 27 patients.

Results: A major EC was found in 1 (2.9%) procedure. Minor EC occurred in 23.5 attempts. None of these complica-
tions required an intervention.

Conclusions: In patients with exhausted possibilities of obtaining standard vascular access for HD, translumbar 1VC
cannulation proved to be a safe and effective method.
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Introduction

In 1985, Kenney et al. first described successful
translumbar inferior vena cava (IVC) catheteriza-
tion [1]. Since then, this method has been used for
parenteral nutrition, stem cell collection, chemo-
therapy, phototherapy and as vascular access for
renal replacement therapy [1-3]. In 1995, Gupta et
al. described the translumbar vascular catheter im-
plantation for dialysis [3]. In Poland, the first cath-
eter implantation to the IVC was performed in our
center on February 9, 2007. The access obtained was

intended for hemodialysis (HD) purposes [4]. Since
then, due to the inability to create an arteriovenous
fistula and the loss of alternative vascular access
(long-term or short-term vascular catheter) in one
of the central veins, our center has dealt with the
qualification and implantation of transcutaneous
IVC catheters as a quick, last-chance and emergency
access for hemodialysis. Due to the growing number
of HD patients in Poland [5], it should be expected
that the number of patients qualified for a rescue
access using translumbar IVC catheter (Photo 1) and
related complications may increase.
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Photo 1. A patient with a visible translumbar
catheter implanted due to obstruction of the
brachiocephalic and iliac veins. The image also
shows a developed collateral circulation

Aim

The aim of the study is to perform a retrospec-
tive analysis of early complications associated with
translumbar cannulation of the IVCin order to obtain
vascular access for HD using one type of catheter
(Split Cath 1l Translumbar Tray, MedComp, Harleys-
ville, PA, USA) (Photo 2). This special set consists of:
14 Fr 55 cm long catheter, trocar type 18 Ga x 20 cm
introducer needle — for inferior vena cava puncture,
two 6 Fr x 35 cm dilators for guidewire exchange,
two Teflon-coated straight 0.038” x 120 cm guide-
wires, 16 Fr x 33 c¢m peelaway sheath-dilator for
catheter introduction into the IVC.

Material and methods

Retrospective evaluation concerned patients
with end-stage renal disease in a HD program whose
vascular examinations (computed tomography angi-
ography (CTA) or venography) excluded the possibil-
ity of a classical access to the superior and inferior
vena cava in order to establish a catheter for HD.

Photo 2. Complete implant kit (Split Cath I
Translumbar Tray, MedComp, Harleysville, PA,
USA)

In none of the patients qualified for implantation
of the translumbar catheter was it possible to create
typical arteriovenous or hybrid fistulas. It was not
possible to insert the catheter from classical access-
es either. All patients had an obstructed superior
vena cava. The iliac and femoral veins were critically
narrowed, to the extent that the catheter for dialysis
could not be inserted. None of the patients had ve-
nous stenting or earlier exotic fistulas as the femoral
veins were critically narrowed (patients disqualified
from the procedure by a team of vascular surgeons)

The patients were informed about the procedure
and gave informed consent. The parameters of the
coagulation system, complete blood count and ion-
ogram were monitored and corrected before each
procedure. Antibiotic prophylaxis with cefazolin was
administered (approximately 30-60 min before each
procedure). Analgosedation (midazolam, metam-
izole) was administered during several procedures.
During a procedure, the condition of a patient was
monitored by electrocardiography, arterial oxygen
saturation and arterial blood pressure measurement.

The patients had CTA of the abdomen prior to the
procedure in order to mark the location of the IVC. In
these individuals, the needle path was determined
by analyzing the CTA image (Photo 3). IVC vein punc-
ture was performed under fluoroscopy. The planned
puncture point of the skin was approximately 10 cm
to the right of the posterior median line and 1-1.5 cm
above the iliac crest and the planned target point
was approximately 3 cm in front of the L3 vertebral
body. In most cases, 10 ml of contrast agent (iohexol
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Photo 3. Assessment of needle guidance on CT
scan image

— 350 mg I/ml) was administered intravenously to
one of the peripheral veins on the lower limb to vi-
sualize the IVC (Photo 4). In 2 cases venography was
not performed due to the inability to puncture the
veins of the lower extremities. After visualizing the
course of the IVC (Photos 4 and 5), the X-ray tube
was set so that the skin puncture site was aligned
with the target structure that was the center of the
IVC width at the level of the third lumbar vertebra
(tunnel vision technique). Then 5 ml of the contrast
agent was administered intravenously to confirm
that the skin entry point and target point (IVC) over-
lapped. A 20 cm long needle was inserted percuta-
neously through the planned entry point and guided
centripetally and cephalically parallel to the X-rays in
order to reach the IVC at the level of the L3 vertebral
body. The assumed needle insertion depth was the
sagittal plane running through the center of the L3
vertebra. The depth of the needle tip was assessed in
anterior posterior (AP) projection. This plane was not
crossed to avoid aortic puncture. Then the stylet was
removed from the needle. The IVC was identified by
blood aspiration during withdrawal of the needle,
and in a few cases during earlier blood aspiration
attempts during needle insertion. After insertion of
the needle into the IVC, 2 ml of the contrast agent
was administered under fluoroscopic control in or-
der to confirm its correct position (Photo 6). In the
next stage, a guidewire was placed in the IVC and an
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Photo 4. A fluoroscopic image in the oblique
projection (before contrast administration)

AP X-ray was taken to confirm the correct course of
the guidewire towards the right atrium of the heart
(Photo 7). After subcutaneous passage of the cath-
eter from the right subcostal region to the needle
insertion site (above the wing of the ilium), the cath-
eter was inserted into the IVC using the modified
Seldinger technique. The length of the interstitial
course of the catheter was calculated based on the

Photo 5. A fluoroscopic image in the oblique
projection visualizing the inferior vena cava af-
ter contrast administration
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Photo 6. A fluoroscopic image in the lateral pro-
jection, confirming the inferior vena cava punc-
ture by contrast administration

length of the guidewire inserted into the right atri-
um (Photo 8). For better visualization, the course of
the catheter is shown in 3D reconstruction (Photo 9).
The procedures for obtaining vascular access using
the described method lasted 60—90 min on average.
After the procedure, the catheter tunnels were filled
with heparin (1000 IU/ml). The next day after the

Photo 8. A fluoroscopic image in the lateral pro-
jection, confirming the correct placement of the
catheter

Photo 7. A fluoroscopic image in the lateral pro-
jection, confirming the correct placement of the
guidewire in the IVC

procedure, the first hemodialysis treatment was per-
formed using the inserted catheter.

Complications were divided into minor and ma-
jor according to the CIRSE scale [6]. Minor compli-
cations do not require treatment or hospitalization.
Complications requiring prolonged hospitalization,
an unplanned increase in the level of patient care

Photo 9. 3D reconstruction of the CT examina-
tion with the visible placement of the translum-
bar catheter implanted in the IVC (arrow)
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and including complications with permanent ad-
verse sequelae and death were considered major.

All study procedures were performed according
to the Helsinki Declaration of Human Rights of 1975,
modified in 1983 and 1989. The Bioethics Commit-
tee of the Military Chamber of Physicians in Warsaw
(Poland) raised no objections to the design of our
work.

Results

From January 2010 to October 2019 a total of 34
translumbar catheters were implanted into the IVC
in 27 patients (18 men and 9 women) for HD pur-
poses. All IVC catheter implantation procedures were
performed each time with a new puncture. The clin-
ical characteristics of the study group, the causes of
early complications, and the reasons for the catheter
re-implantation are presented in Tables | and Il.

The most serious complication was iatrogenic
aortic puncture in 1 case (major), which accounted
for 2.9% of all implantations. The ultrasound exam-
ination of the abdominal cavity after the procedure
showed no signs of retroperitoneal or intra-abdom-
inal bleeding. In the examined group, in 5 cases
(which constituted 14.7% of all implantations) he-
matoma was found near the catheter tunnel (which
did not require additional intervention). After 3 im-
plantations (8.8%) bleeding from the catheter tunnel
at the exit of the catheter to the skin was observed,
and then was prevented by the application of Sur-
gicel and a pressure dressing. In 4 patients (3 men
and 1 woman), reimplantation of the catheter into
the IVC was performed 7 times (20.6% of all implan-
tations).

Discussion

Based on the performed analysis, it was found
that the implantation of translumbar catheters into
the IVC was a safe procedure characterized by a low
risk of early (serious) complications. Since the first
implantation of a translumbar vascular catheter in
1995, this procedure has become more widespread
for dialysis purposes, and the number of catheters
inserted into the IVC has been systematically in-
creasing [3]. However, it is still only performed in
individual clinical centers, which may be associated
with the doctors’ fears of the possibility of serious
complications. This approach is supported by the
work of Lorenz, who drew attention to the fact that
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Table I. Clinical characteristics of the study group

Parameter Results
Number of patients (n) 27
Sex (F/M) 9/18
Age [years] 68 (21-82)

Weight [kg] 69 (41.5-96.0)
Height [m] 1.68 (1.45-1.8)
BMI [kg/m?] 24.3 (20.86-40.58)
Reason of kidney failure:
GN 7
DN 3
Hypertensive nephropathy 4
Polycystic kidney disease 1
Nephrolithiasis 2
Urinary tract defects 2
Undetermined reason 8

GN —glomerulonephritis, DN — diabetic nephropathy, BMI —body mass index.
The results for some parameters are given as the median and the smallest
and largest values.

Table II. Characteristics of implantation, reim-
plantation and early complications of IVC cath-
eterization

Parameter Results
Number of all catheter implantations 34
to the IVC
Number of catheter reimplantations 7
to the IVC
Reason for catheter reimplantations
to the IVC:
Self-removal 2
Bacteremia 2
Extrusion of the outer cuff 2
Thrombosis 1
Early complications of catheter
implantation to the IVC:
Hematoma in the region of the 5
catheter
Bleeding from the catheter tunnel 3
latrogenic aortic puncture 1

the procedure associated with direct IVC puncture
in order to obtain permanent access to the central
vein is technically more difficult and time-consum-
ing compared to other techniques [7]. At the same
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time, he stated that the risk of perioperative compli-
cations associated with it is low. On the other hand,
long-term observation revealed a higher incidence
of translumbar catheter malfunctions and a compa-
rable incidence of infections compared to permanent
catheters placed in the thoracic veins [7]. Herscu
et al. analyzed a group of 7 patients who underwent
HD catheter implantation using the hepatic veins
(4 cases) and the IVC (3 cases). A mean of 14 (range:
11-18) dialysis access procedures were performed
before catheter placement by transhepatic interven-
tions. In this study, no perioperative complications
were observed, and all implantations were success-
ful [8]. Biswal et al. analyzed a series of 10 patients
who underwent long-standing HD using a translum-
bar catheter implanted in the IVC. All attempts to
establish vascular access were successful. In only
1 case was there an early complication in the form of
retroperitoneal bleeding, which required transfusion
of 3 blood units [9].

Due to the increased risk of serious complica-
tions of IVC catheterization under fluoroscopic con-
trol, some operators began to implant catheters into
the IVC under computed tomography (CT) control
to minimize this risk [10]. Kariya et al. described
two cases of percutaneous IVC catheterization un-
der CT control for the purposes of chemotherapy
in patients with breast cancer. Both implantation
procedures proved to be effective and no periop-
erative complications were observed. The authors
of the study stated that CT allowed for better visu-
alization of the urinary tract, aorta, IVC and other
organs than fluoroscopy, which reduced the risk of
perioperative complications [10]. The use of CT to
implant a catheter into the IVC has also been de-
scribed by Grozinger et al. [11]. In this study, the au-
thors analyzed a group of twelve patients, who were
subjected to a total of 17 procedures to establish
translumbar vascular access to the IVC (in 10 cases
it was related to nutrition, in 2 cases to drug sup-
ply). All implantation procedures were technically
successful. However, the 30-day percentage of early
complications was 11.8% (n = 2) and was associated
with one subcutaneous bleeding event and 1 case
of catheter bending. In the summary of the work,
the authors consider the implantation of catheters
into the IVC using CT as a safe procedure [11]. In the
largest retrospective analysis conducted by Liu et al.,
84 procedures of translumbar implantations of HD
catheters into the IVC were evaluated in 28 patients.

In the study group, 28 implantations were prima-
ry and 56 were catheter replacements. All catheter
implantations into the IVC proved to be technically
successful. No early complications were observed in
any of the procedures [12]. In a retrospectively study,
Moura et al. evaluated a group of 11 dialysis patients
who underwent implantation into the IVC with
12 catheters using angiography. All implantation
procedures were successful. In the early period after
surgery (< 30 days), one complication in the form
of severe bleeding and one extubation failure were
observed [13]. Nadolski et al. analyzed the impact of
body mass index (BMI), among other factors, on the
risk of complications occurring during the insertion
of a translumbar catheter into the IVC. The study
analyzed a group of 33 patients, in whom 93 implan-
tation procedures were performed (33 procedures
were primary implantations, while the remaining
59 procedures were catheter replacements) [14]. In
all cases, the implantations were successful. In the
group of patients with normal BMI, two over-seda-
tion complications (suppression of breathing) and
symptomatic second-degree heart block were re-
ported. In the group of patients with BMI > 25 kg/m?,
the following complications were found: retroperi-
toneal hematoma, sudden cardiac arrest and tem-
porary loss of vascular access. In the study it was
found that BMI > 25 kg/m? did not significantly af-
fect the incidence of complications. In the evaluated
group, the frequency of complications during cath-
eterization was 12.5% [14]. Rajan et al. described 3
cases of retroperitoneal hematoma in a group of 37
patients (2 hematomas in a patient with a correctly
positioned catheter in the IVC, in 3 cases catheter
displacement into soft tissues was observed). Due
to the possibility of retroperitoneal bleeding, even
in patients with a correctly positioned catheter, the
authors recommend that the first dialysis after the
catheter implantation should exclude the use of hep-
arin [15]. In all the discussed works, the effectiveness
of catheter implantation in the IVC was 100%, which
is consistent with our observations. However, the oc-
currence and nature of the described complications
in individual articles is significantly different. While
the occurrence of retroperitoneal hematomas, retro-
peritoneal bleeding and aortic punctures was report-
ed in individual studies, for example the presence of
hematomas in the region of the catheter tunnel is
described only in our study. Similarly, complications
in the form of heart block are described only in a few
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studies [14]. Probably such frequencies of reported
complications and their nature may result from the
analysis of small series of cases and the retrospec-
tive nature of the analysis. This undoubtedly consti-
tutes a limitation of the study and means that our
study can be considered at most a level 3b test.

In the group of patients with inability to insert
a catheter with a classical access, an alternative to
a translumbar catheter for HD is a transhepatic ac-
cess. However, this access is characterized by a short
functioning period. Stavropoulos et al. found that in
a group of 12 patients with 36 catheters with transhe-
patic access, the average duration of access was 24.3
days [16]. In the study by Smith et al., access to HD
through hepatic veins was employed in 16 patients.
Ten patients required multiple catheter replacements
(3 times on average), and the mean catheter patency
was 64 days [17]. Potential benefits of transhepatic
access to the IVC compared to the translumbar ac-
cess include easier hepatic vein puncture and place-
ment of the catheter in obese patients, and a small-
er distance between the skin and the hepatic vein
compared to the distance between the skin and the
IVCin the lumbar region. In addition, transhepatic ac-
cess can be successfully performed even if the lower
part of the IVC is completely obstructed. However,
transhepatic access is burdened with numerous com-
plications (collapse of the catheter, displacement of
the end of the vascular catheter requiring catheter
replacement, and liver dysfunction) [16, 17].

Undoubtedly, the analysis of early complications
when implanting a catheter to the IVC, as well as an
analysis of the literature in this area, allowed for the
most complete presentation of the range of com-
plications, which a translumbar catheter implanter
must take into account.

Conclusions

Percutaneous catheterization to the inferior vena
cava in order to gain vascular access for hemodial-
ysis has proved to be a safe method for patients in
whom the possibilities of obtaining standard vascu-
lar access have been exhausted. An important ele-
ment of a safe procedure is the earlier assessment of
the inferior vena cava in the computed tomography
angiography.
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