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Abbreviation’s list:

AVF: arteriovenous fistula

AVG: arteriovenous graft

CVC: central venous catheters

IATDC: intra-atrial tunneled dialysis catheter
TDC: tunneled dialysis catheters

TLDC: translumbar tunneled dialysis catheter
RRT: renal replacement therapy

PD: peritoneal dialysis

HD: hemodialysis

Introduction:

Hemodialysis (HD) is the major modality of renal replacement therapy
requiring an adequate vascular access as arteriovenous fistula (AVF).
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However, recourse to central venous catheters (CVC) is often necessary
in adult patients. For children as well, age-related anatomical limitations
and expectations for early transplantation were correlated with CVC
preference up to 30% at dialysis initiation [1]. The use of dialysis
catheters induces at many times venous stenosis and occlusion exposing
to vascular access loss and exhaustion of conventional vascular access [2,
3]. This point is not clearly defined, and depends on institutions and
surgical practices [4, 5]. Consequently, the prevalence of hemodialysis
patients with exhausted vasculature is not established yet, but seem to be
increasing.

The management of end-stage renal disease patients includes continuous
researches to improve both life-expectancy and life-quality in this
population. Then, unconventional tunneled dialysis catheters (TDC) have
been reported in patients with no upper and lower body venous access
including different sites as: translumbar, transhepatic or transrenale. [6]

Intra atrial tunneled dialysis catheter (IATDC) is a vascular access
reserved at last resort and salvage therapy. Only, a few cases or small
series were reported in the literature [7]. We report an exceptional case of
combined peritoneal dialysis (PD) to HD used translumbar and IATDC.
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Case report:

A 22-year-old- male with end-stage renal disease (ESRD) undergoing
dialysis, was admitted at first time in our department for vascular access
exhaustion 3 years ago.

In childhood, he was diagnosed with ureteropelvic junction obstruction,
and vesicoureteral reflux. Then, he developed a kidney failure and ended
up on dialysis at fourteen.

Then, he was referred to our department at the age of 20 for exhausted
vasculature. At that time, he had required several tunneled and non-
tunneled venous catheters in femoral and jugular sites, three AVF and two
arteriovenous graft (AVG). Considerable attempts to get adequate venous
access in usual sites failed.

Computed tomography scans and angiographies showed thrombosis of
both subclavian veins extended to superior vena cava. Further imaging
confirmed thrombosis of both femoral venous. Etiological investigations
didn’t reveal thrombophilia.

A translumbar tunneled dialysis catheter (TLDC) has been inserted in
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extreme emergency by cardio vascular surgeon. Because of the poor
outcomes of unconventional TLDC, peritoneal dialysis was combined to
once weekly hemodialysis. Icodextrin was used as peritoneal solution
because of anuria. In less than a year, trans-lumbar catheter was removed
for dysfunction. Computed Tomography scans confirmed persistent
superior vena cava and an inferior vena cava thrombosis. Renal
transplantation was discussed but considered as not appropriate.

Fourteen months ago, he was admitted for severe septicemia and was
treated with broad-spectrum antibiotics. During hospitalization, patient
had edema, hyperkalemia and severe anemia requiring urgent
hemodialysis. The use of intra-atrial tunneled dialysis catheter (IA TDC)
as vascular access was indicated by cardiovascular surgeons as salvage
therapy.

The surgery was carried out under general anesthesia by a right anterior
thoracotomy. After opening the pericardium, the catheter was placed in
the right atrium, fixed and tunneled [Figure let 2]. When closing the
various incisions layer-by-layer, double tube was inserted in the
pericardium and pleural cavity to drain possible hemorrhage, while the
cuff was put in the chest wall.

ME

Figure 2: Intra-atrial tunneled dialysis catheter
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Throughout four weeks, an infection related to |A TDC was reported
with favorable outcome.

Nine months later, PD catheter became not functional after severe
peritonitis and was removed.

Discussion:

Nearly 2.3 million people worldwide depend on HD [8]. Despite
progress, vascular access remains the weak chain in HD adequacy, and a
critical determinant of median survival and life quality for HD patients.
All guidelines recommend creation of AVF followed by AVG and CVC
at last.

However, CVC are increasingly used as a temporary option pending AVF
maturation, or as a permanent alternative after expiration of different
possibilities. In fact, according to the Annual Data Report of end stage
renal disease in the United States, 80% of patients used a tunneled central
venous catheter at hemodialysis initiation, 17% used a fistula, and 3% a
graft; 90 days after dialysis initiation, 69% of the patients were still using
a catheter [9].

Infections and thrombosis, as the main complications related to CVC, lead
to a loss of vascular access in the relevant vein respectively in 10% and
30 to 40% [10, 11]. Consequently, many patients, like ours, exhaust their
veins.

When conventional venous sites as internal jugular, femoral and
subclavian are exhausted, several unconventional catheters have been
used in the literature as alternative solution like translumbar, trans-
hepatic, trans-renal, great saphenous, azygous, hemi-azygous veins [6, 12,
13]. Rahman S. and al. reviewed technical challenges and complications
of common unconventional dialysis catheter [14]. The highest incidence
of immediate and early complications was recorded with transhepatic
catheter. Although the overall morbidity and mortality was at higher rate
comparing to traditional TDC, different technique proved efficiency and
extended patients ‘life few months to several years.

In our case, TLDC was used in first time because of thrombosis of
superior vena cava but lasted less only one year. Lund and al. described
initially this alternative in 1995 [15].The main complications affecting
significantly the median survival were infection and catheter dysfunction.
However, prevalence of problems related to central venous catheter are
significantly more important with TLDC. Recent studies reported that
41.6% of patients presented a catheter-related first infection after 98 +
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72.1 (6-201) days and estimated long-term patency at 12 months was
45%. [13, 16]. This type of catheter can be considered as a safe, temporary
alternative access for selected hemodialysis patients with exhausted
vasculature [13]

Our patient had another type of unconventional TDC as IATDC after both
superior and inferior vena cava thrombosis. At that time, it was the only
solution to maintain him alive. This technique was first reported by
Chavanon et al. in 1999 [17]. Since then, other case reports and small
series recorded similar illustrations [18-21].

Recently a systematic review included 51 patients with IATDC [7]. All
the patients had exhausted conventional vascular accesses. All IATDCs
were put by cardiovascular surgeons following the same method
described in our case report. [7]

In the same review, six patients developed IATDC-related sepsis. At the
end of follow-up, 13 patients died: seven patients died within 15 days
following IATDC insertion: 3 catheter related deaths and 1 septic shock.
Six additional patients died later than 15 days not related to catheters.
Median survival time in patients with IATDC was 25 months, lower than
conventional TDC which was 36 months [7, 22].

Combination of once-weekly hemodialysis with peritoneal dialysis, as in
our case, reduce manipulation of the IATDC which can lower related risks
and enhance median survival, but not indicated often although it has
proven efficiency. [23, 24]

In fact, bimodal dialysis is associated with lower vascular access
infection, and lower all-cause mortality compared with PD [25-27] This
therapy is widely used in Japan (20% of all PD patients) [27]. Our
experience with bimodal dialysis lasted for nine months before switching
patient to exclusive hemodialysis.

There are innumerable publications that approved PD as renal
replacement therapy, but few data about the outcomes of anuric patients
on PD, or about life expectancy when transferred from HD [28].

Conclusion:

Vascular exhaustion is a big challenge for nephrologists. The uncommon
TDC can be used. But complications related to this type of catheters
should be more frequent and consequently lower survival time. For this,
we reported bimodal dialysis as another alternative to get better survival
period. Based on our experience, we propose the following algorithm for
management of ESRD [Figure 3].
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Figure 3: Renal Replacement Therapy Algorithm
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