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Cancer is the second leading cause of death worldwide, and pericardial effusion is relatively common in these patients.
What constitutes the best therapeutic method for treating pericardial effusion in patients with cancer is controversial. Recent
decades have witnessed the introduction of percutaneous balloon pericardiotomy, an effective and less-invasive method with
lower recurrence rates than pericardiocentesis for draining pericardial effusion in patients with cancer who have a poor
PFYOgnosis.

We herein describe 2 patients with a history of metastatic melanoma and metastatic breast cancer, presenting with
symptomatic massive pericardial effusions. The patients had experienced 2 episodes of cardiac tamponade in the preceding
4 to 5 months, treated via surgical drainage. In their current episode, they were both successfully treated via percutaneous
balloon pericardiotomy, and there was no recurrence of significant pericardial effusion reported during the follow-up.
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Introduction Although advances in diagnostic modalities and treatment
options for cancer can lead to early diagnoses and improved

Cancer is the second leading cause of death worldwide  outcomes, a new set of challenges has emerged in recent
and is expected to become the first in future decades.! years. Increased lifespan of patients renders them more

“Corresponding Author: Haniye Hajiali Fini, Adult Echocardiography Department, Rajaie Cardiovascular Medical and Research Center, Iran
University of Medical Sciences, Tehran, Iran. Valiasr, Ave, Hashemi Rafsanjani Intersection, Tehran, Iran. 1995614331. Tel: +98 21 2392 2190, Fax: +98
2122042026, Cell: + 98 09122084280. E-mail: haniyehajiali97@gmail.com.

66
Copyright © 2024 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).

Noncommercial uses of the work are permitted, provided the original work is properly cited.




Percutaneous Balloon Pericardiotomy and Window Creation for Treating Recurrent ...

TEHRAN HEART CENTER cn—

susceptible to cardiac complications or other illnesses
during their lifetime.? Pericardial effusion is relatively
common among patients with cancer (up to 21%) and
could be caused by the direct invasion of the tumor to the
pericardium or could be a side effect of chemotherapy or
radiotherapy, the principal treatment options of cancer.> *
Pericardial effusion predominantly occurs in patients with
advanced stages of cancer and is associated with a worse
prognosis.?

What constitutes the optimal therapeutic method for
treating pericardial effusion in patients with cancer is
controversial and depends on the possibility of the recurrence
of pericardial effusion and the patient’s life expectancy.
Pericardiocentesis and surgical drainage are commonly used
techniques for treating pericardial effusion in symptomatic or
hemodynamically unstable patients.* Surgical drainage is the
most studied method and is introduced as a more definitive
treatment for pericardial effusion, but its use is limited in
patients with cancer due to their poor prognosis and the high
risk of the procedure.* * Pericardiocentesis is a less invasive
and efficient technique with similar outcomes to the surgical
method.® On the other hand, in patients with advanced cancer,
the purpose of treatment should be focused on relieving
the symptoms by using minimally invasive methods with
acceptable safety.” Studies have revealed high recurrence
rates in pericardiocentesis compared with other methods,
including pericardiotomy.” In recent decades, percutaneous
balloon pericardiotomy has been introduced as an effective,
simple, and less invasive method with lower recurrence rates
than pericardiocentesis for draining pericardial effusion in
patients with cancer who have a poor prognosis.®

It is valuable to understand the significance of less invasive
drainage techniques for patients with cancer who have an
end-stage or poor prognosis presenting with symptomatic
massive pericardial effusion with a view to improving their
quality of life by relieving their symptoms. The current
study aimed to evaluate the efficacy of percutaneous balloon
pericardiotomy in patients with cancer presenting with
massive pericardial effusions.

Case Report

Written informed consent was obtained from the patients
for the publication of this case report. The study complies
with the Declaration of Helsinki and was approved by
the Ethics Committee of Rajaie Cardiovascular Medical
and Research Center (Ethics Committee Code: IR.RHC.
REC.1401.037).

Percutaneous balloon pericardiotomy was performed
under sedation and local anesthesia with lidocaine. The
patients were hemodynamically stable during the monitoring.
A subxiphoid approach was used to access the pericardial
cavity. A spiral guidewire was inserted into the pericardial

cavity, and the local site was dilated with a 14F dilator before
the passing of the balloon. A non-stretch Inoue balloon (26
mm for Case I and 30 mm for Case II) was sent over the
wire, and the proper passing of the balloon through the skin
was ensured and confirmed. Next, the Inoue balloon was
inflated under the fluoroscopy guide until the appearance of
a waist over it in the position of the parietal pericardium.
Once the optimal position was achieved, the balloon
inflation was continued until the waist could no longer be
observed. Afterward, the fluid was drained into the pleural
or subdiaphragmatic space. Finally, the balloon catheter was
removed, and the pigtail was fixed under fluoroscopy. The
pigtail catheter was removed the day after the procedure.
The schematic and fluoroscopic images of the procedure are
shown in Figure 1.

Figure 1. The schematic A) and fluoroscopic B) images of the percutaneous

balloon pericardiotomy technique are presented herein. Balloon
pericardiotomy via the subxiphoid approach was performed through the
inflation of an Inoue balloon while it was located in the parietal pericardium
until the waist appeared. Subsequently, the balloon inflation was continued

until the waist could be no longer observed.
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Figure 2. The images present the transthoracic echocardiography of Case II.
A & B) The apical 4-chamber view demonstrates a sizable pericardial effusion and a swinging heart.
C) The parasternal long-axis view demonstrates a mild pericardial effusion 2 months after the procedure.

Case #1

A 42-year-old man with a history of metastatic melanoma
was admitted to the hospital with dyspnea, orthopnea, and a
massive pericardial effusion. The patient had been diagnosed
with melanoma 4 years earlier, and despite receiving proper
cancer treatment, he had a recent diagnosis of metastasis.
During the preceding 5 months, he had experienced 2
episodes of cardiac tamponade, treated via surgical drainage.
A physical examination in the emergency department
revealed a heart rate of about 100 bpm and a systolic
blood pressure of 90-95 mm Hg. His ECG demonstrated
sinus tachycardia. Transthoracic echocardiography (TTE)
illustrated a sizable circumferential pericardial effusion
(maximum size=4 cm) on the lateral side of the left ventricle.
Based on his history of metastatic melanoma and recurrent
episodes of symptomatic massive pericardial effusions, the
patient was treated via percutaneous balloon pericardiotomy
after he provided informed consent. The procedure was
performed as mentioned above. TTE was conducted during
the procedure, 24 and 48 hours after the procedure, and once
before hospital discharge. Pericardial effusion was observed
in none of the echocardiograms. The patient underwent a
stringent follow-up for 6 months postprocedurally, with TTE
performed every 2 months. No recurrence of pericardial
effusion was detected during the follow-up.

Case #2

A 56-year-old woman with a history of metastatic breast
cancer presented to the hospital with dyspnea and a massive
pericardial effusion. She had experienced 2 episodes of
cardiac tamponade during the preceding 4 months and had
undergone surgical drainage. A physical examination in the
emergency department revealed a heart rate of 100—110 bpm
and a systolic blood pressure of 90-9 mm Hg. Her ECG
showed sinus tachycardia and electrical alternans. TTE
visualized a sizable circumferential pericardial effusion on
the posterior side of the left ventricle (maximum size=4.3
cm) and a swinging heart (Figure 2). According to her
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history of metastatic breast cancer and recurrent episodes
of symptomatic massive pericardial effusions, the patient
was treated via percutaneous balloon pericardiotomy
after she granted informed consent. The procedure was
performed as mentioned above. TTE was conducted during
intraprocedurally, 24 and 48 hours postprocedurally, and
once before hospital discharge. None of the echocardiograms
showed pericardial effusion. She underwent a strict follow-up
for 6 months following the procedure, with TTE performed
every 2 months. The severity of her pericardial effusion did
not exceed the mild level during the follow-up (Figure 2).

Discussion

As the population ages and cancer incidence rises, we
anticipate a growing prevalence of malignant pericardial
effusion,” which may be linked to higher mortality rates.
The survival rate of cancer cases with malignant pericardial
effusion is estimated at 2 to 4 months; nonetheless, the rate
can vary based on the underlying cancer. Lung neoplasms
have the highest rate of pericardial involvement of all
malignancies.’

Pericardial effusion can be treated via surgery,
pericardiocentesis, or percutaneous balloon pericardiotomy.
Surgical drainage can be associated with decreased
life expectancy in patients with cancer due to lengthier
hospitalization, increased risk of infection, or other
perioperative complications. Recurrence of pericardial
effusion is a known side effect of pericardiocentesis, which
may occur in 13% to 50% of cases.'

In 1993, Ziskind et al'® proposed the percutaneous balloon
pericardiotomy technique as a minimally invasive method
with lower recurrence rates. They performed this technique
on 50 patients (44 cases with cancer and 6 with non-malignant
causes) from 1987 through 1992 and reported successful
outcomes in about 92% of the cases. Virk et al’ compared the
safety and efficacy of percutaneous interventions, including
pericardiocentesis, percutaneous balloon pericardiotomy,
and pericardial instillation of sclerosing agents, for treating
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malignant pericardial effusion in a systematic review and
meta-analysis in 2015. According to their study, the mortality
rates of all percutaneous interventions were the same
(=0.5%—1%), and pericardiocentesis was associated with
higher and more significant recurrence rates (=38.3%) than
other techniques. Their study also introduced percutaneous
balloon pericardiotomy as a highly effective method for
treating patients with recurrent episodes of pericardial
effusion.

We herein described 2 patients with a history of advanced
metastatic cancer and recurrent massive pericardial effusions
treated via percutaneous balloon pericardiotomy, a minimally
invasive method for draining the effusion and relieving
the symptoms. The procedure was safely performed, with
no complications or recurrence of significant pericardial
effusions requiring hospitalization or treatment during a
6-month follow-up.

Conclusion

Percutaneous balloon pericardiotomy is a safe, simple,
effective, and minimally invasive method for treating
massive or symptomatic pericardial effusions in patients with
cancer who have an end-stage or poor prognosis. It could
also prevent frequent recurrences of pericardial effusion and,
thus, decrease the hospitalization rate in this population.
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