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Abstract 

Introduction Hemopneumopericardium defines a condition of combined pathology of weakened, dense blood 
content (hemopericardium) and air (pneumopericardium) in the pericardial cavity with an air fluid level. It is a rare 
disease, with only one such case reported in the literature. In this case report, we assessed a patient rectal cancer in 
addition to hemopneumopericardium, dyspnea, and chest pain.

Clinical case report A 47‑year‑old Arab woman previously diagnosed with rectal cancer metastasized to bones, 
lymph nodes, and lungs post‑Hartmann procedure reported to the emergency department complaining of worsen‑
ing dyspnea for 2 weeks, more significantly in the supine position. A productive cough with yellowish sputum char‑
acterized this; however, there was no pertinent family or psychological history. Examination of the respiratory system 
revealed dullness on the left side associated with decreased breath sound. The chest radiograph also revealed marked 
hydro‑pneumopericardium. Spiral computed tomography angiography of pulmonary arteries demonstrated pericar‑
dial effusion with the air fluid level at pericardial space, implying hydro‑pneumopericardium.

Clinical conclusion A successful pericardiocentesis was performed, in which 180 cc of blood‑filled pericardial fluid 
was drained, suggesting the presence of hemopneumopericardium. Hemopneumopericardium has multiple etiolo‑
gies, yet critical intervention is restricted in patients with cardiac tamponade. Hence, pericardiocentesis could be a 
definitive treatment.
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Background
Hemopneumopericardium is defined as the collection 
of weak, hyperdense blood content (hemopericardium) 
along with air (pneumopericardium) in the pericar-
dial cavity with an air fluid level [1]. The pericardial sac 
commonly contains less than 50  mL of thin, clear, and 

straw-colored fluid. However, under various pathological 
conditions, the parietal pericardium may be distended by 
serous fluid  (pericardial effusion), blood (hemopericar-
dium), or pus (purulent pericarditis).

Pneumopericardium, a rare entity, is the presence of 
air in the pericardial space [2]. It can occur due to sev-
eral factors such as trauma, iatrogenic, malignancy, fis-
tulization between the pericardium and other organs, 
barotraumas, pericardial infections, foreign body aspira-
tion, cocaine inhalation, aspergillosis, and diaphragmatic 
hernia [3, 4]. Hemopericardium is a condition of the 
presence of blood in the pericardial cavity. It occurs due 
to acute blunt or penetrating trauma from myocardial 
contusion, direct pericardial damage, or proximal aortic 
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injury. It can also be found due to any chest trauma, ret-
rograde bleeding into the pericardial sac after type I and 
II aortic dissection, free wall rupture after myocardial 
infarction, and any invasive cardiac procedure complica-
tion [5].

We present a case of hemopneumopericardium in a 
patient who was earlier diagnosed with rectal cancer with 
lung metastasis and complained of dyspnea, mostly in the 
supine position. Finding combined pathologies of hemo-
pericardium and pneumocardium in a patient with can-
cer is rare.

Case presentation
Patient information
A 47-year-old Arabic woman, previously diagnosed with 
rectal cancer metastasized to bones, lymph nodes, and 
lungs (stage T4N2M1) and post-Hartmann procedure, 
reported to the emergency department complaining of 
worsening dyspnea for 2 weeks, significantly more in the 
supine position. There was no reported family or psycho-
logical history or any history of other medical illness, but 
the patient had a productive cough with yellow sputum.

Clinical findings
On clinical examination, the patient had tachypnea with 
a respiratory rate reaching 30, a pulse rate of 130 beats 
per minute, and a temperature of 37  ℃. Oxygen satu-
ration was 95% in the  O2 mask, she was in 2  L of oxy-
gen, and blood pressure was within normal limits. The 
patient’s respiratory system examination revealed dull-
ness associated with reduced breath sound on the left 
side. The rest of the physical tests were unremarkable. 
The laboratory test results indicated leukocytosis with a 
white blood cell count of 13,000/cm2, C-reactive protein 
(CRP) levels were at 116 mg/L, troponin levels at 32 ng/L, 
and creatinine levels at 60 μmol/L. The patient was pre-
viously diagnosed with pericardial effusion. The chest 
radiographs revealed severe hydro-pneumopericardium, 
total opacification of the left lung, and air space consoli-
dation (Fig. 1). A spiral computed tomography (CT) pul-
monary angiogram showed that there was heterogeneous 
soft tissue mass involving left upper and lower lung, with 
the mass invading the pleural surface and pericardium 
(Fig. 2).

Therapeutic intervention
Emergency pericardiocentesis was planned to drain 
excess fluid.

Over 180  cc of bloody fluid was drained from peri-
cardial sac. Pericardial fluid analysis revealed red blood 
cell (RBC) count of 166,400 (normal range less than 500) 
cells/µL, white blood cell (WBC) count of 196,800 cells/
µL, neutrophils 91%, macrophages 7%, lymphocyte 2%, 

lactate dehydrogenase (LDH) 4054  unit/L, total protein 
(TP) 46 g/L, glucose 0.21 mmol/L, and high RBC count; 
hematocrit level 40% suggested the presence of hemo-
pneumopericardium with no immediate complications. 

Fig. 1 Chest radiographs revealing severe hydro‑pneumopericardium, 
total opacification of the left lung, and air space consolidation. The arrows 
refer to hydro‑pneumopericardium, total opacification of the left lung, 
and air space consolidation

Fig. 2 A spiral CT pulmonary angiogram showing heterogeneous 
soft tissue mass involving left upper and lower lung, with the mass 
invading the pleural surface and pericardium. The arrow refer to 
heterogeneous soft tissue mass involving left upper and lower lung
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Cytological analysis was negative for malignancy. The 
pericardial tube was removed after 1 day. Post-interven-
tion, chest radiograph revealed interval resolution of 
marked hemopneumopericardium. The rest of the study 
remains unchanged (Fig. 3). The patient was then evalu-
ated by a cardiologist and discharged from the hospital.

Follow‑up
She was admitted for poor feeding after 1 week and dis-
charged after 5  days. During hospitalization, a multi-
disciplinary meeting was conducted by the oncologists, 
radiologists, cardiothoracic surgeons, and pulmonolo-
gists. She was put on palliative care after expert decision. 
However, 3 weeks later, the patient’s primary malignancy 
progressed, and the patient died.

Table 1 presents a complete summary of all cases.

Discussion
Pneumopericardium is a rare condition that occurs owing 
to several reasons. Patients with pneumopericardium are 
generally asymptomatic; however, it can be accompanied 
by the back, shoulder, and epigastric pain; dyspnea; or 
palpitations. These symptoms depend on the progression 
of pneumopericardium, and the disease itself, leading to 
tamponade, respiratory failure, and death [6, 7].

Pneumopericardium has specific signs and includes 
characteristics such as auscultatory, electrocardiographic 
(ECG), and radiographic findings. Signs such as muffled 
heart sounds, shifting precordial tympany, and Ham-
man’s sign (crunching sound synchronous with the heart-
beat due to the heart beating against air-filled tissues) can 
be detected during physical examination [8]. Pulsus para-
doxus is commonly detected if the case is complicated by 
cardiac tamponade [9]. Bricheteau was normally credited 
with the initial clinical description of hydro-pneumoper-
icardium in 1844. He noted the unique auscultatory find-
ings, air and fluid coming in the pericardium, and termed 
it as bruit de moulin. Bricheteau also observed that each 
movement of the heart resulted in a sound owing to a 
fluctuation of fluid that was similar to “the noise made by 
the floats of a mill wheel as they strike the water” [10]. 
ST-segment elevation or depression, T-wave inversion, 
and low voltage are possible ECG findings [9].

Hemopericardium  commonly occurs due to acute 
blunt or penetrating trauma from myocardial contu-
sion, direct pericardial damage, or proximal aortic injury. 
This hemorrhage into the pericardial sac can rapidly 
cause tamponade and circulatory collapse. Hemopericar-
dium can occur owing to any form of chest trauma, ret-
rograde bleeding into the pericardial sac after type I and 
II aortic dissection, free wall rupture after myocardial 
infarction, and any invasive cardiac procedure complica-
tion [5]. However, when there is no trauma history, other 

Fig. 3 Post‑intervention showing interval resolution of marked 
hemopneumopericardium. The arrow refer to resolution of marked 
hemopneumopericardium post intervention

Table 1 Case summary

CT Computed tomography

Age, years 47 years old

Gender Female

Presenting complaint Worsening dyspnea for 2 weeks associated with productive cough with yellow sputum

Physical examination Tachypnea, respiratory system examination revealed dullness associated with reduced breath sound 
on the left side

Labs (abnormal results) Leukocytosis with a white blood cell count of 13,000/cm2, C‑reactive protein (CRP) levels of 116 mg/L

Chest X‑ray Severe hydro‑pneumopericardium, total opacification of the left lung, and air space consolidation

CT scan Heterogeneous soft tissue mass involving left upper and lower lung, with the mass invading the 
pleural surface and pericardium

Diagnosis Hemopneumopericardium

Therapeutic intervention: Emergency pericardiocentesis

 Follow up after 1 week She was admitted for poor feeding after 1 week and discharged after 5 days

 Follow‑up after 3 weeks Three weeks later, the patient’s primary malignancy progressed, and the patient died
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causes such as type A aortic dissection, coronary artery 
aneurysm rupture, or post-infarct  cardiac rupture  must 
be considered. However, a dense  pericardial effusion  is 
not a sine  qua  non of hemopericardium or incipient 
tamponade. The radiographic and CT findings must be 
interpreted along with the history and physical exami-
nation findings.  In case of features causing concern for 
hemodynamic compromise, echocardiography should be 
performed.

Pneumopericardium along with purulent fluid is excep-
tionally deadly. The treatment of pneumopericardium 
depends on the causes and stability at the hemody-
namic level. In the last 12 years, approximately 11 cases 
of cancer-related pneumopericardium were reviewed by 
Samina Hirani et  al. in 2020. Ultrasound or CT-guided 
pericardiocentesis is the standard gold treatment for 
these cases [11]. Surgical pericardiotomy and drainage 
are indicated in cases of recurrent pericardial effusion 
with a high volume of effusion and morbidity risk [12].

Hemopericardium and pneumopericardium are impor-
tant markers of penetrating injury to the heart and peri-
cardium [1]. However, a rare and unique condition of 
this combined pathology of hemopneumopericardium 
in a patient with cancer has been a case of the first of its 
kind. This case highlights the importance of accurately 
diagnosing the patient’s heart condition via a chest radio-
graph and CT scan, as this led to a successful pericardio-
centesis to remove the blood and air from the pericardial 
cavity of a patient with cancer.

Conclusion
This unique case report concluded with a condition of 
hemopneumopericardium in a patient with cancer, which 
is rare and has numerous etiologies. The diagnosis was 
aided by combining a CT scan and chest radiograph. 
However, urgent intervention is restricted in patients 
with cardiac tamponade. In such cases, pericardiocente-
sis may work as a definitive treatment.

Abbreviation
CT  Computed tomography
CRP  C‑reactive protein
ECG  Electrocardiographic

Acknowledgements
Not applicable.

Author contributions
SAM and GAM participated in the direct care of the patient and in writing the 
manuscript. EMA participated in manuscript drafting and editing. All authors 
read and approved the final manuscript.

Funding
There are no sponsors, and there was no special funding for the writing or 
publication of this case report.

Availability of data and materials
Not applicable.

Declarations

Ethical approval and consent to participate
The Clinical Research Committee granted approval on the basis of written 
consent from the patient.

Informed consent
Written informed consent was obtained from the patient to publish this case 
report and any accompanying images. A copy of the written consent is avail‑
able for review by the Editor‑in‑Chief of this journal.

Competing interests
The authors deny any competing interests.

Received: 21 May 2022   Accepted: 17 April 2023

References
 1. Sharma S, Chauhan U, Ratan A, Sharma P. Hemopneumopericardium 

without cardiac injury: rare consequence of a self‑inflicted transmediasti‑
nal gunshot injury. J Med Evid. 2021;2:64–5.

 2. Celik T, Iyisoy A, Kursaklioglu H, Gunay C, Yuksel UC, Isik E. A case of 
pneumopericardium following endomyocardial biopsy. J Card Surg. 
2007;22:519–21.

 3. Van Ede AE, Meis JF, Koot RA, Heystraten FM, de Pauw BE. Pneumoperi‑
cardium complicating invasive pulmonary aspergillosis: case report and 
review. Infection. 1994;22(2):102–5.

 4. Grandhi TM, Rawlings D, Morran CG. Gastropericardial fistula: a case 
report and review of literature. Emerg Med J. 2004;21(5):644–5.

 5. LeWinter MM. Pericardial disease. In: Libby P, Bonow RO, Mann DL, editors. 
Braunwald’s Heart Disease. Textbook of Cardiovascular Medicine. 8th 
edition. Chapter 70. Philadelphia, PA, USA: Saunders Elsevier. 2008; pp. 
1851–1888.

 6. Bartal N, Zaarura S, Marvan H. Spontaneous pneumopericardium and 
pneumomediastinum. Ann Otol Rhinol Laryngol. 1990;99:1005–6.

 7. Arda K, Eldem O, Sigirci A, Ozkan FO. Spontaneous pneumopericardium 
and pneumomediastinum. Asian Cardiovasc Thorac Ann. 2000;8:59–61.

 8. Hamman L. Spontaneous mediastinal emphysema. Bull Johns Hopkins 
Hosp. 1939;64:1–21.

 9. Brander L, Ramsay D, Dreier D, Peter M, Graeni R. Continuous left hemidi‑
aphragm sign revisited: a case of spontaneous pneumopericardium and 
literature review. Heart. 2002;88: e5.

 10. Bricheteau M. Observation d’hydropneumopéricarde accompagné d’un 
bruit de fluctuation perceptible a l’oreille. Arch Gen Med. 1844;4:334–9.

 11. Hirani S, Velez Martinez CS, Patan S, Kavanaugh M. Cancer‑related 
pneumopericardium: a case report and literature review. Case Rep Oncol. 
2020;13:23–8.

 12. ZekiyeUluçam M. An extremely rare combination: pneumopericardium, 
pneumoperitoneum, and subcutanous emphysema—a case report. 
Cardiol Ther. 2013;2:103–10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Marked hemopneumopericardium in a patient with rectal cancer with distant metastasis: a case report
	Abstract 
	Introduction 
	Clinical case report 
	Clinical conclusion 

	Background
	Case presentation
	Patient information
	Clinical findings
	Therapeutic intervention
	Follow-up

	Discussion
	Conclusion
	Acknowledgements
	References


