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ABSTRACT

Here, we present a case of recurrent chronic massive pericardial effusion without the development of tamponade. The patient was
diagnosed with idiopathic chronic massive pericardial effusion, with a history of pericardiocentesis every 5 years, and no etiology
was found. Emergency pericardiocentesis was not considered because the vital signs of the patient who was admitted with the
complaint of shortness of breath were stable at the time of admission. However, the patient with simultaneous carbon dioxide
retention was connected to a non-invasive mechanical ventilator for treatment. Hypotension and tachycardia developed rapidly.
This case, the largest pericardial effusion (16 cm) in the literature, demonstrates the critical importance of pericardial space elastic
flexibility on the hemodynamic profile. In addition, mechanical ventilation administration in a patient with pericardial effusion can
quickly disrupt the clinic and be fatal. Therefore, pericardiocentesis should be performed first.
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Background

Pericardial fluid is a physiological fluid that is approx-
imately 15-50 ml between the visceral and parietal per-
icardium of the heart in familiar situations. The liquid
provides lubricity that facilitates heart movements, and
together with the pericardium, it creates a barrier that pro-
tects the heart from external factors [1]. Pericardial effu-
sion develops in cases where the production of pericardial
fluid is increased, or its drainage is impaired. Depending
on the elasticity of the pericardium, the increase in the
fluid can be compensated to some extent. If fluid increases
too quickly, it cannot be balanced with elasticity, and
tamponade develops. If the increase in pericardial fluid
is slow, large pericardial effusion may occur without the
development of tamponade [2]. To the best of our knowl-
edge, we presented the largest and most recurrent massive
pericardial effusion case without tamponade.

Case Presentation

A 56-year-old man was admitted to the emergency depart-
ment (ED) with a complaint of shortness of breath. The
patient, who had no history of trauma or recent infection,
had blood pressure (BP) of 187/140 mmHg, pulse rate of
81 bpm, respiratory rate of 20 breaths/minute, a tempera-
ture of 36°C, and SpO, of 100% at the time of admission.
He had heart failure and hypertension. Therefore, he used
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perindopril, amlodipine, and furosemide. A low voltage
sinus rhythm of 80 bpm was detected in the electrocardio-
gram. Complete blood count, renal and liver function tests,
electrolyte level tests, and cardiac troponin tests revealed
no pathology. pH:7.17, pCO,: 91.5 mmHg, and HCO,: 24
mg/dl were detected. Chest X-ray showed cardiomegaly,
which caused the image of a large heart almost filling the
thorax (Figure 1). Thorax-computed tomography showed
a large pericardial effusion reaching 16 cm at its widest
point (Figure 2).

He was consulted with cardiology for pericardiocente-
sis and hospitalization. On Doppler echocardiography, 16
cm wide pericardial effusion was detected, but no signs of
collapse or tamponade were observed. Cardiology recom-
mended coronary intensive care unit (CICU) admission,
but the patient was followed up in the ED until an available
hospital bed was provided. We were informed that emer-
gency pericardiocentesis would be planned if the patient
developed hypotension during this period. Bi-level posi-
tive air pressure (BPAP) was planned due to hypercarbia,
and the patient was connected to the ventilator device in
BPAP mode with an appropriate mask. Since we expected
that a hypotensive attack might develop when BPAP was
applied, we prepared for emergency pericardiocentesis
beforehand. After starting BPAP, the patient’s BP values
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decreased rapidly, and tachycardia was observed (BP:
102/85 mm Hg, heart rate: 133/minute). The patient’s
hypotensive state was reported to the on-call cardiologist,
and emergency pericardiocentesis was performed. A total
0f 6,000 ml of fluid was drained from the patient’s pericar-
diocentesis catheter.

Pericardiocentesis fluid was yellow. The fluid sample
was sent to the laboratory. Lactate dehydrogenase and
total protein values were asked to be analyzed from both
pericardiocentesis fluid and blood samples. According to
Light’s criteria, pericardial fluid was in transuda form.
There was no colonization in the pericardial fluid cul-
ture. Bacteria were not seen in the Ehrlich-Ziehl-Neelsen
(EZN) staining, and there was no colonization in the
mycobacterial culture. In the microscopic examination,
20 leukocytes/mm? were detected. The adenosine deam-
inase (ADA) test in the fluid was negative. The patient’s
thyroid function test was normal. He received intermittent
BPAP therapy due to hypercarbia during his CICU stay.
He was discharged on the fourth day with the recommen-
dation of antibiotic therapy and colchicine treatment after
the fluid flow from the catheter was stopped. One week
after discharge, 2.4 cm of pericardial fluid was detected.
Drug allergy was considered in the patient with allergic
skin lesions, and colchicine was discontinued. Ibuprofen
was started. There was no increase in the pericardial fluid
of the patient who came to the control after 1 month.

In his detailed anamnesis, it was learned that pericardi-
ocentesis was performed twice, in 2013 and 2017. These
admissions were briefly as follows: Complaints of dysp-
nea, pericardial effusion of 12 and 14 cm, respectively,
4,500 ml of pericardial fluid removal in both visits and
no significant result in the examinations. He had a 3 cm
pericardial effusion 2 weeks after his 2017 discharge. No
echocardiographic records were available until the last
admission.

Discussion

Massive pericardial effusion may not always present with
signs of tamponade. Diagnosis can be made quickly with
echocardiography, but it is more challenging to determine
the etiology. Pericardial effusions may develop due to
trauma, inflammation, malignancy, connective tissue dis-
eases, infection, and endocrinological disorders [3]. The
most common cause of pericardial effusion of inflamma-
tory origin is idiopathic pericarditis. It usually develops
after viral infections. Although a definitive diagnosis of
viral pericarditis requires cytological and immunohisto-
chemical examination of pericardial sampling, it is not
applicable in clinical practice. Viral serologies are also
not routinely recommended. The diagnosis of idiopathic
pericardial effusion is made by excluding other diagnoses
[3,4].

In immunosuppressed patients or if the history suggests
bacterial or fungal infection, the culture of the pericardial
fluid is necessary to guide treatment. Pericardial effusions
caused by bacterial or fungal infections are typically exu-
dative and may be purulent in severe cases. Often, these
patients may show a more aggressive course and pres-
ent with pericardial tamponade. Tuberculosis is the most
common cause of pericardial effusion in developing coun-
tries and has a 17%-40% mortality rate within 6 months
of diagnosis [4]. In patients with suspected tuberculous
pericarditis, investigations should be conducted for active
tuberculosis in other body parts. Pericardial fluid should
be cultured. Polymerase-chain-reaction examination also
helps in diagnosis. A positive ADA test from pericardial
fluid is significant for tuberculosis-induced effusion [4,5].

Pericardial effusion may also be seen in malignant dis-
eases such as lung, mesothelioma, breast, and lymphomas.
Even pericardial effusion may occur as the first sign of the
disease. In effusions due to malignancy, malignant cells
will be seen in pericardial cytology [6].

Figure 1

Figure 1. Cardiomegaly at chest X-ray.
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Figure 2. Large pericardial effusion reaching 16 cm at its widest point at CT scan. * sign shows effusion sites.

Myocardial injury also causes pericardial effusion.
After myocardial infarction, effusion may develop
because the necrosis extends to the pericardium [7]. In our
case, no clinical and imaging findings or laboratory results
suggested acute coronary syndrome.

Uremia is a metabolic condition that can cause pericar-
dial effusion. Pericardial effusion due to uremia is hemor-
rhagic; sticky fibrous exudates are seen in the pericardium.
Another rare metabolic disorder that can cause pericardial
effusion is hypothyroidism. Pericardial effusion may also
develop in cases of severe protein deficiency due to mal-
nutrition [1]. In our case, the patient had no malnutrition.

Patients with pericardial effusion are primarily asymp-
tomatic. The rate of development of the effusion and the
amount of collected fluid play a decisive role in the for-
mation of the tamponade clinic. Pericardial tamponade
develops in cases where 200-300 ml of fluid collects in the
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pericardial cavity within minutes, such as pericardial inju-
ries. In cases where the pericardial fluid increases slowly,
more than | | of fluid can accumulate without developing
tamponade or any symptoms [8].

The amount of pericardial effusion can be evaluated
with echocardiography. The pericardial cavity is less than
10 mm in pericardial effusions is considered negligible.
In this case, the accumulated liquid will be <100 ml. If
the pericardial cavity is between 10 and 20 mm, this is
a medium-sized pericardial effusion, where the accrued
fluid will be between 100 and 500 ml. The pericardial cav-
ity is measured as >20 mm in large pericardial effusions,
and the accumulated fluid is over 500 ml [9]. When the
reported cases of large pericardial effusion were analyzed
[10-13], it was seen that our case was the largest case of
pericardial effusion without tamponade.
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In patients followed up for pericardial effusion,
mechanical ventilation may worsen the patient’s clinical
condition, and there may be sudden decreases in BP val-
ues. The increase in intrathoracic pressure due to mechan-
ical ventilation worsens venous return, leading to collapse
due to further reduction of the limited cardiac expansion
capacity [14]. Our patient was treated with BPAP due to
hypercarbia respiratory failure during the ED follow-up,
but his general condition deteriorated within minutes,
and he became tachycardic and mildly hypotensive.
Hypotension is a late finding and is often not seen until the
pre-arrest stage due to natural compensatory mechanisms
such as sympathetic tone and catecholamine response [2].
Therefore, the perception of hypotension as an indica-
tion of emergency pericardiocentesis should be changed.
The amount to be drained is decided according to echo-
cardiography and clinical follow-up in the literature, but,
unfortunately, we could not find a precise amount for the
pericardiocentesis threshold.

Small effusions can be followed without intervention.
Fluid drainage can also be achieved in patients with large
pericardial effusions without tamponade, but attention
should be paid to pericardial decompression syndrome
(PDS) [2,15]. When the pericardial fluid is drained rap-
idly, the patient’s clinic also improves rapidly, but after
a while, PDS may develop with rebound dyspnea and
pulmonary edema findings. Draining the fluid enough
to regress the symptoms the first time is recommended.
Afterward, it is recommended to discharge a maximum of
1 1 at each intervention. It can be removed from the cath-
eter placed in the pericardial cavity when it falls below
30-50 ml daily [15].

Conclusion

Even if the chronic pericardial effusion reaches enormous
dimensions, it may not lead to cardiac tamponade due to
the elasticity of the pericardial sac. Mechanical ventilation
in patients with pericardial effusion can rapidly worsen
the patient’s clinic. Pericardiocentesis should be per-
formed first in patients who need mechanical ventilation.

What is new?

This is the largest pericardial effusion that we see in the liter-
ature. That makes this case so special.
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BPAP Bi-level positive air pressure

CIcU Coronary intensive care unit

ED Emergency department

PDS Pericardial decompression syndrome

Conflicts of interest
The authors declare that there is no conflict of interest regard-
ing the publication of this case report.

Funding
None.

Consent for publication
Written consent was obtained from the patient.

Ethical approval
Ethical approval is not required at our institution to publish an
anonymous case report.

Author details

Mehmet Cihat Demir?, Erding Sengtildiir?, Kudret Selki!, Osman

Kayapinar?

1. Department of Emergency Medicine, School of Medicine,
Dizce University, Duzce, TurkeyDepartment of Cardiology,
School of Medicine, Dlizce University, Duizce, Turkey

References

1. Vakamudi S, Ho N, Cremer PC. Pericardial effusions:
causes, diagnosis, and management. Prog Cardiovasc
Dis.  2017;59(4):380-8.  https://doi.org/10.1016/j.
pcad.2016.12.009

2.  Imazio M, Adler Y. Management of pericardial effu-
sion. Eur Heart J. 2013 Apr;34(16):1186-97. https://doi.
org/10.1093/eurheartj/ehs372

3.  Imazio M, Gaita F, LeWinter M. Evaluation and treat-
ment of pericarditis: a systematic review. JAMA. 2015
Oct;314(14):1498-506. https://doi.org/10.1001/
jama.2015.12763

4.  Corey GR, Campbell PT, Van Trigt P, Kenney RT, O’Connor
CM, Sheikh KH, et al. Etiology of large pericardial effu-
sions. Am J Med. 1993 Aug;95(2):209-13. https://doi.
org/10.1016/0002-9343(93)90262-N

5.  Mayosi BM, Wiysonge CS, Ntsekhe M, Gumedze F, Volmink
JA, Maartens G, et al. Mortality in patients treated for
tuberculous pericarditis in sub-Saharan Africa. S Afr Med
J. 2008 Jan;98(1):36-40.

6. Gornik HL, Gerhard-Herman M, Beckman JA. Abnormal
cytology predicts poor prognosis in cancer patients with
pericardial effusion. J Clin Oncol. 2005 Aug;23(22):5211—
6. https://doi.org/10.1200/JC0.2005.00.745

7. Imazio M, Negro A, Belli R, Beqgaraj F, Forno D, Giammaria
M, et al. Frequency and prognostic significance of pericar-
ditis following acute myocardial infarction treated by pri-
mary percutaneous coronary intervention. Am J Cardiol.
2009 Jun;103(11):1525-9. https://doi.org/10.1016/].
amjcard.2009.01.366

8. Imazio M, Gaido L, Battaglia A, Gaita F. Contemporary
management of pericardial effusion: practical aspects for
clinical practice. Postgrad Med. 2017 Mar;129(2):178-86.
https://doi.org/10.1080/00325481.2017.1285676

9.  Schairer JR, Biswas S, Keteyian SJ, Ananthasubramaniam
K. A systematic approach to evaluation of pericardial effu-
sion and cardiac tamponade. Cardiol Rev. 2011;19(5):233—
8. https://doi.org/10.1097/CRD.0b013e31821e202c

10. Huang YS, Zhang JX, Sun Y. Chronic massive pericardial
effusion: a case report and literature review. J Int Med
Res. 2020 Nov;48(11):300060520973091. https://doi.
org/10.1177/0300060520973091

11. Hein A, Wai YH, Wai Y Subacute cardiac tampon-
ade with massive pericardial effusion. Cureus.
2022  Dec;14(12):e32250.  https://doi.org/10.7759/
cureus.32250

12. Papakonstantinou PE, Gourniezakis N, Skiadas C,
Patrianakos A, Gikas A. Massive pericardial effusion


https://doi.org/10.1016/j.pcad.2016.12.009
https://doi.org/10.1016/j.pcad.2016.12.009
https://doi.org/10.1093/eurheartj/ehs372
https://doi.org/10.1093/eurheartj/ehs372
https://doi.org/10.1001/jama.2015.12763
https://doi.org/10.1001/jama.2015.12763
https://doi.org/10.1016/0002-9343(93)90262-N
https://doi.org/10.1016/0002-9343(93)90262-N
https://doi.org/10.1200/JCO.2005.00.745
https://doi.org/10.1016/j.amjcard.2009.01.366
https://doi.org/10.1016/j.amjcard.2009.01.366
https://doi.org/10.1080/00325481.2017.1285676
https://doi.org/10.1097/CRD.0b013e31821e202c
https://doi.org/10.1177/0300060520973091
https://doi.org/10.1177/0300060520973091
https://doi.org/10.7759/cureus.32250
https://doi.org/10.7759/cureus.32250

Demir et al. EIMCR. 2023;7(9):192-196.

13.

14.

without cardiac tamponade due to subclinical hypothy-
roidism (Hashimoto’s disease). Rural Remote Health. 2018
May;18(2):4384. https://doi.org/10.22605/RRH4384
Napp LC, Conzen U, Treptau J, Bauersachs J, Schafer A.
Giant pericardial effusion: drain it all? Eur Heart J. 2016
Aug;37(29):2383. https://doi.org/10.1093/eurheartj/
ehw162

Moller CT, Schoonbee CG, Rosendorff C. Haemodynamics
of cardiactamponade during various modes of ventilation.

Summary of the case

15.

Br J Anaesth. 1979 May;51(5):409-15. https://doi.
org/10.1093/bja/51.5.409

Prabhakar Y, Goyal A, Khalid N, Sharma N, Nayyar
R, Spodick DH, et al. Pericardial decompression syn-
drome: a comprehensive review. World J Cardiol. 2019
Dec;11(12):282-91. https://doi.org/10.4330/wjc.v11.
i12.282

1 Patient (gender, age) Male, 56 years old
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4 Medications Perindopril, amlodipine, and furosemide
5 Clinical procedure Emergency pericardiocentesis
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