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Background Tunnelled haemodialysis catheters are commonly used to perform haemodialysis. Rare complications of these cath-
eters include perforations of major blood vessels or the heart. Albeit rare, these complications can lead to signifi-
cant morbidity and mortality.

...................................................................................................................................................................................................
Case summary We present a case of late migration of a tunnelled haemodialysis catheter causing a right atrial perforation with

subsequent pericardial tamponade, haemodynamic shock, and cardiac arrest. A 51-year-old female patient with
end-stage renal disease presented with hypotension and lactate acidosis, indicating circulatory shock, during ambu-
latory intermittent haemodialysis. Dialysis was performed through a tunnelled haemodialysis catheter that had been
implanted more than 1 year ago. Upon admission to the hospital, initial diagnostics, including transthoracic echocar-
diography and computed tomography scan, showed a circumferential pericardial effusion which was not haemo-
dynamically significant and no other pathological findings. After being transferred to the intensive care unit, the pa-
tient again showed signs of haemodynamic shock at the start of another dialysis session which deteriorated to
cardiac arrest. Ultimately, using multi-modality imaging, migration of the catheter tip through the right atrial wall
into the pericardial space was diagnosed. Emergency sternotomy and surgical extraction of the tunnelled haemodi-
alysis catheter were performed and the patient recovered completely.

...................................................................................................................................................................................................
Discussion Migration and perforation of a tunnelled haemodialysis catheter can occur late after implantation and lead to circu-

latory shock, thus requiring immediate diagnostic workup and surgical therapy. Routine diagnostic procedures may
be insufficient for making a correct diagnosis. More specific approaches, such as multi-modality imaging including
contrast echocardiography, should be implemented upon clinical suspicion.
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..Introduction

The prevalence of end-stage renal disease has increased over
the past decades. In 70–90% of these cases, intermittent haemo-
dialysis (IHD) is used for renal replacement therapy, requiring a
safe vascular access.1 For patients where a creation of an arterio-
venous fistula is unfavourable, a long-term tunnelled cuffed
haemodialysis catheter (THC) is an alternative.2 Tunnelled
cuffed haemodialysis catheter complications (e.g. catheter-
associated infection, pneumothorax, vein stenosis, haematoma,

thrombosis, or vascular injury) are associated with increased
morbidity and mortality.3 Cardiac perforations remain a rare
and potentially life-threatening complication in adults and usually
occur in the early course.4–6 This case report demonstrates a
delayed migration of a THC with subsequent atrial perforation
and cardiac arrest.

Timeline

Learning Points
• Migration of tunnelled haemodialysis catheters may occur a long time after implantation, leading to potentially life-threatening

complications, and should be taken into consideration in patients with unexplained pericardial effusions or haemodynamic compromise
during or after haemodialysis.

• Detection of migrated tunnelled haemodialysis catheters may be challenging, emphasizing the value of multi-modality imaging, including
contrast echocardiography.

• Considering a myocardial perforation by a migrated catheter, withdrawal of the catheter in an uncontrolled environment may have fatal
complications. Thus, urgent removal should be performed by open thoracotomy.

2 C. Jahnke et al.
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Case presentation

We present the case of a 51-year-old woman suffering from end-
stage renal disease after kidney transplantation, which had become
necessary because of systemic lupus erythematosus. Her immuno-
suppressive therapy consisted of 1 mg of tacrolimus twice daily.
Moreover, her drug history included amlodipine, bisoprolol, pravas-
tatin, candesartan, levothyroxine, cholecalciferol, and calcitriol but no
anti-coagulation. Due to a history of multiple arteriovenous fistula
failure, a THC (DemersVR catheter with dacron cuff and split tip) had
been implanted into the right internal jugular vein more than 1 year
ago. Lately, high-dose urokinase was used to lock the catheter’s prox-
imal lumen post-dialysis because of catheter malfunction and suspi-
cion of catheter thrombosis. Moreover, the inflow and outflow
lumina were switched so that the proximal cannula was now used for
blood outflow in order to perform IHD in ambulatory care (Figure 1).
Nevertheless, high flow rates could not be achieved by these meas-
ures. Ambulatory IHD could only be performed without fluid re-
moval and at a very low blood flow rate.

The patient was admitted to the emergency department because
of discomfort and stabbing chest pain at the start of the regular ambu-
latory IHD treatment. Upon admission to the hospital, she was hypo-
tensive (90/60 mmHg), in sinus tachycardia (110 b.p.m.) and
presented with cool extremities, suggestive for circulatory shock.
There were no appreciable murmurs. Arterial blood gas analysis,
obtained in the emergency department, revealed a concomitant lac-
tate acidosis and hyperkalaemia (serum lactate: 5.5 mmol/L, normal:
0.5–2.2 mmol/L, serum potassium: 8 mmol/L, normal: 3.5-4.6 mmol/
L). All other laboratory values, including markers of myocardial is-
chaemia, were low, respectively within normal range (Troponin I
13 pg/mL, normal < 3 pg/mL; CK 52 U/L, normal <145 U/L).

The patient was transferred to the intensive care unit (ICU)
for further diagnostic evaluation and treatment. Transthoracic
echocardiography (TTE) showed a moderate circular pericardial
effusion without echocardiographic signs of tamponade or
haemodynamic significance. Left and right ventricular functions
were normal. A chest radiograph revealed no clear pathological
findings (Supplementary material online). A computed tomog-
raphy (CT) scan ruled out pulmonary embolism and confirmed
the circular pericardial effusion, measuring up to 1.2 cm
(Figure 2). Beyond that, the scan was considered unremarkable.
The THC tip could not be located due to contrast agent overlay.

Due to severe hyperkalaemia, a short continuous veno-venous
haemodialysis (CVVHD) with a low blood flow rate (100 mL/min)
without fluid removal was performed after admission to the ICU until
normalization of potassium values. During the treatment, the patient
complained of chest pain.

The following day sustained low efficiency dialysis (SLED; GeniusTM sys-
tem, Fresenius) with a higher blood flow rate of 300 mL/min was per-
formed using the THC. Immediately at the start, the patient showed
severe hypotension, tachycardia, dyspnoea, and chest pain. This acute
situation progressed within minutes to asystole. Cardiopulmonary re-
suscitation was started, an endotracheal intubation was performed
without complications and a return of spontaneous circulation was
observed after three minutes. An electrocardiogram showed no signs
of electrical alternans. Initial atrial fibrillation with a rapid ventricular
response quickly converted into normal sinus rhythm. A blood gas

analysis revealed an elevated serum lactate of 7.1 mmol/L and a mild
hypercapnia (pCO2 of 54.7 mmHg, normal: 34.0–45.0 mmHg, other
values: pO2 164 mmHg, normal: 75.0–100.0 mmHg; pH 7.35, normal:
7.360–7.440; HCO3

- 27.6 mmol/L, normal: 20.0–26.5 mmol/L; BE
4.3 mmol/L, normal: -2.0 to 3.0; Na 146 mmol/L, normal: 135–
145 mmol/L; Hb 9.9 g/dL, normal: 12.3–15.3 g/dL; K 5.1 mmol/L). Mild
therapeutic hypothermia was induced to minimize the risk of second-
ary brain injury. The patient remained stable with low doses of
catecholamines.

Urgent bedside TTE demonstrated an enlargement of the circular
pericardial effusion up to 2 cm with the diastolic collapse of the right
atrium and the free right ventricular wall, indicating cardiac compres-
sion and tamponade.

Immediate pericardiocentesis drained 350 mL of sanguineous fluid
(Hb 7.2 g/dL). This led to a rapid clinical improvement in the patient’s
condition, but the source of bleeding remained unclear. Significant
coronary artery disease was ruled out by invasive coronary angiog-
raphy. Due to primary asystole, a temporary pacemaker wire was
inserted through the femoral vein.

The patient remained stable without recurrence of pericardial effu-
sion. A CT was repeated in order to further evaluate the origin of the
intra-pericardial blood. Based on the sequence of events, repeated
imaging now raised the first suspicion for catheter migration through
the right atrial wall into the pericardium (Figure 3, see also
Supplementary material online). As the exact location could not be
determined by CT, contrast echocardiography was performed, inject-
ing contrast agent through the proximal lumen of the THC which be-
came immediately visible in the pericardial space and led again to the
development of a circular pericardial effusion (Figure 4). Hence, the
diagnosis of a THC migration was made, the injected fluid was aspi-
rated immediately and an open thoracotomy was performed urgently.

Surgical exploration confirmed an atrial perforation of the prox-
imal tip of the catheter (Figure 5). The THC was removed (chest
radiograph after thoracotomy, Supplementary material online) and
the atrial laceration was closed with a bovine pericardial patch. Due
to intermittent sick sinus syndrome, a permanent epicardial two-
chamber pacemaker was implanted during the same procedure.

Further recovery was uneventful with extubation on the first post-
operative day. The patient was transferred to the nephrological ward
in stable condition and was discharged home on post-operative day
13. At follow-up, 9-month later, the patient is doing well without any
neurological or cardiovascular problems. An upper arm A–V fistula is
used for haemodialysis.

Discussion

Cardiac perforations associated with a THC remain a very rare (inci-
dence from 0.0001% to 1.4%) but life-threatening complication with
reported mortality ranging from 65% to 100%, mostly occurring during
or early after catheter implantation.7 Risk factors for perforation in-
clude trauma during insertion and contact-induced or chemical ero-
sion leading to injury of the myocardial wall over time. Furthermore,
catheter type, line tip position and angle, anatomical variations, and
prolonged use may play a role.8 Overall, 80% of all perforations are
located in the right atrium and right ventricle, followed by the superior
vena cava.7
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As, in this case report, signs and symptoms may be unspecific

and occur with sudden onset, making quick identification and diag-
nosis challenging.6 A strong clinical suspicion and the use of multi-
modality imaging facilitated the correct diagnosis in this case.
Repeated CT raised suspicion for atrial perforation of the THC,

but only contrast echocardiography reliably determined the exact
location of the catheter tip and identified the perforation site in
the right atrium.9 We assume that the malfunctioning proximal tip
had already been transiently located in the myocardium upon ad-
mission to the hospital but had not yet migrated permanently.

Figure 1 Schematic illustration of the split-tip catheter placement. Normally the proximal tip represents the cannula for blood return to the dialysis
machine and the distal tip is used for blood outflow towards the patient (A). Due to suspected catheter thrombosis the proximal lumen was treated
with urokinase in the ambulatory setting and the cannulae were swapped with one another so that the proximal one was now used for blood outflow
(B). Still only poor flow could be achieved.

Figure 2 Computed tomography scan ruling out pulmonary embolism, confirming moderate pericardial effusion (marked with asterisk) but giving
no evidence of the exact location of the tunnelled cuffed haemodialysis catheter tip due to contrast agent overlay.

4 C. Jahnke et al.
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..This would explain the feasibility of a short CVVHD session with a
low blood flow rate.

We assess that during the second dialysis session on ICU, performed
with a higher blood flow rate, complete migration and permanent

myocardial perforation took place. A reason for this may be the higher
blood flow in the cannula, resulting in cardiac tamponade and immedi-
ate haemodynamic collapse. Previous fibrinolytic treatment with uro-
kinase may have aggravated myocardial erosion and catheter migration.

Figure 3 Repeated computed tomography of the thorax raising suspicion for a migration of the tunnelled cuffed haemodialysis catheter through
the right atrial wall (indicated by red arrows).

Figure 4 Transthoracic echocardiography in subcostal view obtained before (A) and shortly after (B) application of fluid through the proximal
lumen of the tunnelled cuffed haemodialysis catheter, leading to rapid development of a circular pericardial effusion (marked with red arrow).

Cardiac perforation due to delayed migration 5
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On the assumption of a catheter migration, the main objective in

the management is to secure its safe and controlled retrieve. Leaving

the catheter in place could lead to septicaemia, thromboembolism,

and further dislocation. However, utmost caution is required when

removing the catheter. Considering a perforation of the myocardium,

uncontrolled withdrawal may have fatal consequences. Thus, removal

should be performed directly by open thoracotomy or at least with

on-site cardiac surgery backup.
In the presented case, early diagnosis of the underlying problem and

urgent operative treatment yielded a positive outcome for the patient.
Due to the extreme rarity of this complication, routine imaging for

asymptomatic patients with a THC to evaluate for catheter migration

may not be useful. However, a high alertness for potentially life-

threatening THC complications is warranted in patients with recent

catheter dysfunction, acute symptoms in temporal relationship with IHD

and an unexplained pericardial effusion. In these cases, a multi-modality

imaging approach, including CT and contrast echocardiography, is

required, even if THC implantation was performed long time ago.
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