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ABSTRACT
In this case report, we describe the novel use of a permanent indwelling catheter (PiC) in 
the management of refractory malignant pericardial effusion (PE). The patient had dissemi-
nated lung cancer and was hospitalised repeatedly with circulatory collapse due to malig-
nant PE despite treatments with pericardiocentesis (PCC) and a pericardial window (PW). 
The PiC was inserted as a last resort with no complications and was a mediator of 
pericardiodesis (PCD), resulting in the cease of PE. The PiC could subsequently be removed, 
and there was no relapse of PE.
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Summary

In this case report, we describe the novel use of 
a permanent indwelling catheter (PiC) in the man-
agement of refractory malignant pericardial effusion 
(MPcE). The patient had disseminated lung cancer 
and was hospitalised repeatedly with circulatory 
collapse due to MPcE despite treatments with peri-
cardiocentesis (PCC) and a pericardial window 
(PW). The PiC was inserted as a last resort with 
no complications and was properly a mediator of 
pericardiodesis (PCD), resulting in the cessation of 
MPcE. The PiC could subsequently be removed, and 
there was no relapse of MPcE.

Learning points

● PiC can be used in patients with refractory MPcE 
as a permanent treatment

● PiC may increase the likelihood of PCD, just as in 
the pleural cavity, diminishing the risk of the PcE 
relapsing.

● PiC placement in the pericardial sack seems 
safe with few complications and high degree 
of patient satisfaction, but more studies are 
necessary to evaluate the risk of pericardial 
constriction.

Background

Permanent indwelling catheters are primarily used in 
cases with malignant refractory pleural effusion [1] or 
ascites [2] and has proven to be a safe procedure 
associated with relatively few complications [1,2]. In 
addition to avoiding unnecessary admissions, sponta-
neous pleurodesis occurs in 41.1% of patients with 
malignant pleural effusions treated with PiC [1]. 
Despite being a well-known treatment of recurrent 
ascites and pleural effusion, PiC has only been 
described once in the literature for treating PcE [3]. 
Development of MPcE in cancer patients is a well- 
known complication. There are no large studies sup-
porting either of the treatment options including PCC 
including prolonged drainage [4], pericardial sclerosis 
(PCS), subxiphoid PW, and percutaneous balloon peri-
cardiectomy or pericardiotomy either by thoracotomy 
or video-assisted thoracoscopy (VATS). The treatment 
is therefore chosen in the perspective of the patient and 
in cooperation between highly specialised health pro-
fessionals in the relevant specialties [5,6]. In the acute 
situation, an ultrasound-guided PCC is recommended 
[7,8], but in 21% [9] to 50% [5,8] of the cases, the PcE 
is refractory. In this case report, we present the novel 
use of PiC for treating refractory PcE due to 
malignancy.
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Case presentation

A 69-year-old male suspected of disseminated lung 
cancer underwent diagnostic extirpation of a positron 
emission tomography–computer tomography (PET– 
CT)-positive lymph node on the neck. During the 
procedure, the patient became circulatory unstable 
after initiation of anesthesia. An acute postoperative 
transthoracic echocardiography (TTE) revealed a very 
large, circumscript PcE with compression of the right 
ventricle and dilatation of the inferior vena cava. Due 
to tachycardia, hypotension, and tachypnea, an ultra-
sound-guided pericardiocentesis (PCC) using Seldinger 
technique was performed. After removing 600 mL peri-
cardial fluid, the patient hemodynamically stabilised.

The lymph node was subsequently successfully 
removed for diagnostic evaluation, and histological 
examination was consistent with adenocarcinoma 
from the lung. PD-21 was positive >50% and ALK, 
ROS-1, EGFR, RET and MET were negative. The 
lunge cancer was staged T3N3M1C. The PcE was posi-
tive with adenocarcinoma, and CK7 and TTF-1 were 
also positive. A PET-CT revealed increased FDG 
uptake in the right lung hilus and nodule in the middle 
lobe. Furthermore, an increase was also found in 
lymph nodes on the neck, mediastinum, and the epi-
gastrium. Magnetic resonance imaging of cerebrum did 
not reveal any metastases. A multidisciplinary team 
conference was held, and immunotherapy with pem-
brolizumab was found to be the best suitable treatment 
for the patient.

A control TTE 14 days after the PCC showed recur-
rence of very large MPcE with swinging heart, compres-
sion of the right ventricle and dilated vena cava. Due to 
recurrent MPcE, the patient was treated with pericar-
diectomy and establishment of a pericardial window 
(PW). The procedure was performed thoracoscopic. 
Nine days after the PW was established, there was no 
MPcE on TTE, and the treatment with immunotherapy 
was initiated. The patient was admitted at the 
Department of Cardiology 18 days after the PW due to 
shortness of breath. Acute TTE revealed recurrence of 
MPcE with compression of the right ventricle. An acute 
PCC with removal of 500 mL fluid was performed. The 
catheter was left in the pericardial sac. The case study 
was discussed at a multidisciplinary team conference 
with attendance of cardiologists and pulmonologists 
from the lung cancer unit. Due to recurrent MPcE 
predominantly over the right ventricle, there was an 
increased risk of complications during repeated PCC 
and lack of efficiency of the PW. A decision to attempt 
to place a PiC (PleurX) in the pericardial sac for pallia-
tion and possible PCD was made. The patient was 

informed about the experimental nature of the proce-
dure and a lack of other effective treatment methods. He 
accepted the PiC treatment.

The procedure was performed under local 
anesthesia and analgesics in sterile settings, in colla-
boration between a pulmonologist who has experi-
ence in the placement of PiC in the pleural cavity 
and a cardiologist with experience in PCC. Using 
ultrasound guidance, a guidewire was placed through 
the existing pericardial drain. The existing drain was 
removed. The PiC was placed subcutaneous from 
under the right curvature to the left and then placed 
in the pericardial sac over the guidewire. The loca-
tion of PiC in the pericardial sac was confirmed by 
ultrasound contrast (SonoVue; see Figure 1).

Outcome and follow-up

The patient was closely monitored with repeated 
TTE after placement of the PiC. At day 9 following 
PiC placement, 200 mL MPcE was drained through 
the PiC. There was still MPcE around the apex of 
the heart. Due to the lack of symptoms and no 
affection of the hemodynamic parameters, it was 
decided not to remove or alter the position of the 
PiC. A TTE performed 14 days after PiC placement 
showed hyperechoic MPcE with septation. The pla-
cement of the PiC in the pericardial sac was con-
firmed by infusion of ultrasound contrast 
(SonoVue) into the PiC. An additional control 
TTE on day 30 still showed MPcE over the apex 
but no increase and no signs of recurrence of MPcE 
along the right ventricle. It was the same after day 
59. The PiC was removed after 93 days in situ.

At follow-up, the patient had good response on the 
immunotherapy and was generally in good condition. 
The patient had some pain in relation to the drain but 
had no signs of infection during or after the PiC treat-
ment. Four months after the drain was discontinued, 
the patient still felt some rigidity in the chest specifi-
cally when turning the upper body and weight lifting, 
but no treatment was needed.

Patient’s perspective

The patient is very satisfied with the treatment. Prior 
to the treatment with PiC, our patient had several 
hospitalisations, where the patient had a high risk of 
mortality and was told that there were no further 
treatments. The PiC was a lifeline for the patient, 
who was willing to try anything to treat the refrac-
tory MPcE. It was agreed on a multidisciplinary team 
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discussion to offer the patient the PiC. The patient 
was willing to try the PiC after both being thor-
oughly informed of the risks and that the procedure 
had never been done before. After successful com-
pletion, the only complaint was pain in the chest 
when turning the upper body. After the PiC was 
discontinued, there was still some rigidity in the 
chest when moving but without need of medical 
treatment. The patient feels a significant increase in 
quality of life and is responding well to the 
immunotherapy.

Discussion
This case illustrates that there might be an additional 
opportunity in the pallet of treatments for refractory 
PcE with the use of PiC. There can only be found one 
other case report [3] that describes the usages of 
a PleurX catheter used to drain PcE; however in that 
case, the PcE was in relation to a heart transplantation 
and not malignancy. Furthermore, it had the same 
outcome as the present case: PCD and the cessation 
of the PcE 37 days after the PIC was inserted. In both 
cases, the PiC was most likely the mediator of PCD and 
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1. Injec�on of the local anesthesia  
2. Placing the guidewire through the exis�ng pericardial drain
3. A 1-2 cm incision for the permanent indwelling catheter exit site where made under the right curvature.  
4. The tunneler and catheter was passed subcutaneous from the incision to the guidewire 
5. Ensuring the correct placement of the guidewire with ultrasound before placing the dilater over the guidewire 
6. The peel-away introducer was inserted. The guidewire and dilater was removed before inser�on of the fenestrated catheter through the peel 
away introducer 
7. Once the catheter was in place the peel away was removed 
8. Confirma�on of the permanent indwelling catheter by ultrasound 

Figure 1. Pictures showing how the placement of a permanent indwelling catheter in the pericardial sac was preformed.
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in the cessation of PcE production. However, it must 
be taken into consideration that the treatment with 
immunotherapy could also have been the mediator 
for the cessation of PcE production in the present 
case. Yet the fact that the case with the heart transplant 
also experienced cessation in PcE production after 
inserting the PiC suggests the explanation that the 
PiC was the mediator of PCD.

In both cases, the treatment with PiC was a ‘back-against 
-the-wall’ treatment. The use of the PleurX system for 
MPcE is off-label and would require approval to use in 
a larger scale. The PleurX design must be adjusted firstly 
because it cannot be seen on ultrasound and secondly 
because the trochar is quite large, considering that it is 
inserted in such close proximity to the heart. If the trochar 
penetrates the right ventricle, it would most likely be fatal. 
This treatment should be considered for patients where the 
cessation of MPcE would significantly increase the quality 
of life, and the only acute life-threatening condition is the 
MPcE.

PiC can be seen as a combination of PCC and PCS. 
A study shows that there is no difference between PCS and 
surgical intervention in relation to complication, recur-
rence and survival [10]. PiC is most likely less expensive 
than any surgical intervention due to a reduction of the 
length of hospital stay [5]. The same is true for PCS, where 
the patient must be given at least three treatments before 
effect [7], which requires more days in admission than the 
PleurX. This can probably be done with only 1 day of 
admission. Perhaps with some more experience, it can be 
performed in an outpatient setting similar to the use of PiC 
for pleural effusion and ascites. After insertion of the PiC, it 
is suggested to follow up with a TTE after 7 days and 
thereafter only when the MPcE has ceased or if there is 
a worsening of the condition. This set-up will reduce the 
costs compared to PCS or surgery, and will likely increase 
the quality of life for the patient. The PiC provides con-
tinued drainage which minimises the risk of acute PCC.

Besides pain in relation to the PiC, as seen in our 
case, some other complications have been registered 
when using permanent indwelling catheters in malig-
nant refractory pleural effusion and may be a risk 
when using PiC for MPcE in a large scale. Infection 
was seen in <5% and treated with antibiotics with no 
need of catheter removal or surgery. Catheter tract 
metastasis can occur, and fibrin clots within the 
catheter lumen is a possibility [11]. Other complica-
tions in relation to PiC are arrhythmia and that the 
PCD could cause constrictio cordis. It is uncertain 
how high the risk of developing constrictio cordis is; 
it could potentially occur regardless in the case of 
auto-pericardiodesis, but fortunately, it is treatable. 

In this case, the patient was submitted in an acute 
setting several times with a relatively short period of 
time in between the events and with a high risk of 
mortality. Therefore, a ‘back-against-the-wall’ treat-
ment was initiated despite the risk that the PCD 
could cause pericardial constriction. It could not be 
predicted when or if an auto-pericardiodesis would 
happen; therefore, it was decided to try alternative 
methods to prevent another life-threatening event.

This case shows that PiC is a method that could be 
considered in future treatment of refractory PcE. It pro-
vides a less expensive treatment option and possibly 
a better quality of life for the patient compared to other 
interventions. Further studies with focus on outcomes and 
patient experience in patients treated with PiC are needed. 
An alteration of the equipment must be considered before 
using on a larger scale. We believe that the treatment 
should initially be aimed at patients with recurrent MPcE 
with relatively few comorbidity and with a potential for 
increasing quality of life due to the risk of the procedure 
and developing pericardial constriction.
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