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Abstract: Introduction: Pneumopericardium,
tho- ugh rare, can lead to severe complications such as
cardiac tamponade, particularly in patients with ma-
lignancies. This case-based review examines the inci-
dence, management, and outcomes of pneumopericar-
dium in a patient with advanced lung cancer.

Case Report: We present a comprehensive liter-
ature review and a detailed analysis of a 57-year-old
male with metastatic squamous cell carcinoma of the
lung, who developed pneumopericardium. The pa-
tient’s clinical presentation, diagnostic challenges, and
management strategies were documented and com-
pared with similar cases. He presented with cough
and dyspnea, and imaging revealed pneumopericardi-
um, likely due to tumor invasion into the pericardial
space. Management involved conservative measures,
including antibiotics and close monitoring. A literature
review revealed that management strategies for pneu-
mopericardium vary based on hemodynamic stability,
ranging from conservative treatments to invasive pro-
cedures. Recurrence is common, and survival times
post-diagnosis are highly variable.

Conclusion: Pneumopericardium in cancer pa-
tients requires a tailored management approach, with a
multidisciplinary team essential for optimizing patient
outcomes. This case underscores the need for height-
ened awareness and prompt, individualized treatment
plans for managing such complex conditions.

Keywords: pneumopericardium, lung cancer,
pericardiocentesis.

INTRODUCTION

Pneumopericardium, the accumulation of air or
gas within the pericardial sac, represents a rare yet
clinically significant finding. The etiology of pneu-
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mopericardium is multifaceted, encompassing direct
or indirect trauma, fistula formation between the
pericardium and thoracic air-containing structures,
barotrauma, infectious processes, and iatrogenic
complications following medical interventions (1).
Studies have documented its occurrence across var-
ious clinical scenarios, emphasizing the importance
of understanding its complex origins and potential
implications for patient management (2, 3). Although
pneumopericardium itself is rare, its association with
malignancies is even less common and is seldom dis-
cussed in the literature (2). This association is cru-
cial as malignancy-related pneumopericardium may
arise due to tumor invasion directly into the pericar-
dial space, leading to air accumulation, or indirectly
through infection and necrosis within tumor tissues
(4). For instance, lung cancer, particularly squamous
cell carcinoma, has been noted in case reports to
precipitate pneumopericardium through these mech-
anisms (3, 4). This underscores the need for height-
ened awareness and prompt management to mitigate
potential complications such as cardiac tamponade,
which can be life-threatening (5).

This case report elucidates a rare instance of pneu-
mopericardium in a patient with metastatic squamous
cell carcinoma of the lung, underscoring the diagnostic
challenges and complex management required. The re-
view of similar cases in the literature not only broad-
ens the understanding of pneumopericardium’s clinical
trajectory in the context of cancer but also reinforces
the need for an integrated, multidisciplinary approach
to care in such intricate cases (3, 4, 6). By detailing
this case and comparing it with existing reports, we
aim to contribute valuable insights into the nuanced
interplay between cancer and pericardial air accumula-
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tion, enhancing strategies for diagnosis, management,
and overall patient outcomes.

CASE REPORT

A 57-year-old male with a history of hypertension
and left mandibular squamous cell carcinoma, treated
with mandibulectomy and metallic brace replacement
two years prior, presented with a relapse. Over the
last 18 months, positron emission tomography (PET)
scans detected metastases in his lungs, liver, kidneys,
and bones. He reported a two-day history of cough
and dyspnea, without fever, palpitations, or chest pain,
and had a blood pressure of 122/70 mmHg. Labora-
tory investigations revealed leukocytosis, neutrophil-
ia, anemia, and hypercalcemia due to bone metasta-
sis. Physical examination noted reduced air entry and
wheezing in the right lower lobe, consistent with aspi-
ration pneumonia, along with difficulty in oral intake
but without nausea or vomiting.

Figure 1. Computed tomography (CT) scans
of the neck and chest

A-B: A computed tomography scan of the neck
taken one year before admission. Status post (S/P)
left mandibulectomy with surgical clips is seen in the
subcutaneous region along with a metallic mandibu-
lar brace. There is a 4.8 x 3.3 cm heterogeneously en-
hancing deep soft tissue lesion showing central necro-
sis in the left submental space, involving the floor of
the mouth and left digastric muscle, and extending to
the left submandibular gland, with thickening/edema
or invasion into the left pre-epiglottic space. (B) A 1.7
x 1.4 cm peripherally enhancing subcutaneous cystic
soft tissue lesion/lymph node is observed in the right
submental region. The thyroid gland is unremarkable,
the vocal cords are symmetrical, and the infraglottic
airways are normal in caliber. No abnormalities were
noted in the nasopharynx.

C-D: A computed tomography scan of the chest
taken five months before admission. Four irregular le-

Prior computed tomography (CT) scans of the
neck (Figure 1A-1B) and chest (Figure 1C-1D) re-
vealed a heterogeneously enhancing lesion with cen-
tral necrosis in the left submental space, involving the
floor of the mouth and left digastric muscle. There was
thickening in the left submandibular gland extending
to the pre-epiglottic space, and a peripherally enhanc-
ing subcutaneous lesion in the right submental region.
The lungs displayed four stellate lesions, the largest
located near the bronchus of the right middle lobe. The
heart size was normal, with no effusions or lymph-
adenopathy, and multiple hypodense lesions were ob-
served in the liver.

Upon admission, a chest x-ray indicated a right
lower lobe effusion suggestive of pneumonia, lead-
ing to treatment with ceftriaxone and levofloxacin,
which was later switched to clindamycin due to the
possibility of anaerobic infection. Subsequent CT
scans showed an increased mass in the right middle
lobe with multiple cavitations and bronchial com-

sions appear in the lung, displaying a stellate appear-
ance, the largest measuring 4.1 x 2.9 cm in the right
middle lobe, abutting the anterior aspect of its bron-
chus. The heart is normal in size, with no pericardial
or pleural effusions evident. No mediastinal or hilar
lymphadenopathy is observed, and the chest wall is
intact. The visualized portions of the upper abdomen
show multiple hypodense liver lesions.

E-F: A computed tomography scan of the chest
performed on admission. The lungs show an increase
in the size of the previous heterogeneous mass in the
right middle lobe, now occupying the entire right low-
er lobe with multiple cavitations. This mass compress-
es the adjacent bronchus, with surrounding post-ob-
structive ground-glass consolidations and atelectatic
changes. The observed lesion invades the adjacent me-
diastinal surface, showing pneumopericardium. Mul-
tiple scattered pleural nodules are evident, the largest
of which measures 4.7 x 2.6 cm in the right costodia-
phragmatic recess, revealing a hypodense appearance
indenting the liver, with adjacent bone erosions/le-
sions involving the 6th and 7th ribs. Bilateral minimal
pleural effusion with nodular wall thickening is noted,
along with bi-apical atelectatic/fibrotic bands. Scat-
tered ground-glass opacities are observed in the right
upper lobe. These features are suggestive of pleural,
lung, and bone metastasis. The upper abdomen shows
multiple small hypodense liver lesions suggestive of
metastasis and a 1 x 1.2 cm benign-looking calcified
lesion abutting the left side of the intrahepatic portion
of the inferior vena cava. A 4.6 x 4.6 x 3.8 cm mass
involving the left upper renal pole is also observed,
suggesting secondary metastasis.
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Table 1. A summary of reported cases of cancer-related pneumopericardium in the literature
Interval
Author e Gender |  Cancer fr‘omcaflcer Presentation |~ Fistula Chest CT Management Outcome Rewr Slurvwal
[YOP] (year) diagnosis to rence | (in days)
presentation
Hiranietal, | 65 Male | Locally- NA NA Gastroperi- | Preumopericardium in the Conservative | Improved No NA
2020(3) advanced EGJ cardial posterior aspect with foci approach
adenocarci- of gas above the esophageal | (not described)
noma stent communicating with the
pericardium
Bayduretal, | 64 Male | SCClmg | Jmonths | Right-sided | Bronchoperi- | Massintheright lowerlobe | Notclearly Temporary No il
1976(2) chestpain, | cardial with a small preumothorax plus | described improvenent, but
progressive preumopericardium preumopericar-
dyspnea, and dium persisted
productive until pleural
cough effusion accu-
mulated
Kimetal, | 53 Male | Doublelry | 10months | Progressive | Bronchoperi- | Pneumopericardium and left | Diagnostic Fully improved | No NA
20004) SCC lung dyspncaon | cardial hydropneumothorax pericardiocen-
exertion and fesis and fluid
severe chest analysis revealed
pain exudative fluid
Nekemuraet | 70 Female | StagelB | 6months | Chestpain, | Bronchoperi- | Lung cancer on the lef Fluorosco- JVD, dyspnea, | No 180
al, 2021 (6) SCC lung exacerbation | cardial hilom abutting the pericardium | py-guided urgent | and chest pain
of cough, (causing preumopericardium) | pericardiocente- | improved
and severe and invading the mediastinum | sis through the
palpitations (causing preumomediastinum) | Superior margin
of the left Sth ib
Lagesetal, | 66 Male | SCClumg | 9months | Dyspneaend | Bronchoperi- | Pneumopericardium of 28mmin | None Minimal No )
2018(7) chestpain | cardial maxinum thickness improvement
in presenting
symptoms
AlTaweelet | 56 M | SCChng | NA Hemoptysis | Directinva- | A small amount of air Video-assisted | Fully improved | Yes >180
al, 2016(8) andcough | sionintothe | measuring 3-4 mm withinthe | thoracic surgery
leftatrom | pericardium with pericardial
window
Seneretal, | 51 Male | NKTL NA Feverand | Gastroperi- | NA Drainage with | Faihure No I (due
01309) cough cardial fube placement fo septic
shock)
Kubisaetal, | 42 Male | NSCLC 6months | Progressive | Bronchoperi- | Severe inflammatory infilra- | Mini-thora- Failed drainage | Yes )
2016(10) weakness, | cardial tions in the right pultmonary | cotormy was and the patient
fever, dry hilum, with the presence of | performed underwent
cough, and fluid and gas in the pericardium. | above the 6th | US-guided
weight loss Also, a subcarinal tumor of | leftibandthe | drainage
§0mm in the left cavity was | pericardium was
observed with an extensiveair | decompressed of
cavity communicating ith air and fluid
the left main bronchus and the
pericardial cavity.
Mandal etal, | 81 Male | SCCesoph- | NA Dyspneaand | Esophagoperi- | Pneumopericardium Conservative | Noimprovement | NA 10
2009(11) agus cough cardial approach (not
described)
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Fourneletal, | 8 Male | Esophagus | NA Cardiogenic | Esophagoperi- | Massive pneumopericardium | Pericardiocente- | Noimprovement | NA 4
018(12) shock cardial sis with closed
rainage. A stent
was applied to
close the fistula
Linoetal, | 9 Male | SCClmg | NA Dyspnea, Esophagoperi- | Pevmopericardim withan | Pericardio- NA No NA
017(13) fever, thoracic | cardial anterior extent associated with | centesis with
pain a small amount of pericardial | endoscopy-guid-
fluid ed stent
Wangetal, | 53 Male | Lung Tmonths | Dyspneaand | Esophagoperi- | Large pneumopericardium Pericardio- NA No NA
2016(14) chestpain | cardial centesis with
endoscopy-guid-
ed stent
Raoetal, |6 Female | Acute NA Dyspneaand | Notreported | NA Pericardiocen- | NA No NA
N13(15) ymphoblastic fever fesis
leukemia
Kasamaetal, | 64 Male | SCCesoph- | NA Dysphagia | Esophagoperi- | Pneumopericardium Pericardiectomy | NA NA NA
2011(16) agus cardial
Imaictal, |77 Male | SCClung | Ilmonths | Dyspnea Pleural space | Preumopericardium without | Pericardiocente- | NA No NA
2008 (17) and pericar- | mediastinal emphysema sis with drainage
dium
Durdes 67 Male | Lung | month Dyspnea, Pleuro-peri- | Aleft pulmonary mass Close monitoring | Deterioration | No 30
Campos et al, productive | cardial containing areas of necrosis and | and conservative
2020(1) cough, and gas, associated with the anterior | management
hemoptysis preumopericardium

pression, accompanied by post-obstructive changes
and mediastinal invasion causing pneumopericardi-
um. Additional metastatic lesions were identified as
pleural nodules in the liver, kidneys, sternum, and
ribs (Figure 1E-1F). Despite a negative purified pro-
tein derivative (PPD) test excluding tuberculosis, and
the non-feasibility of bronchoscopy due to his oral
condition, transthoracic echocardiography confirmed
pneumopericardium.

The patient was discharged three days later, he-
modynamically stable, but with continued elevated
white blood cell counts (WBC = 17.09x10°%/L), lower
hemoglobin levels (7.9 gm/dL), and elevated neutro-
phils (90.6%). At discharge, he exhibited no edema,
jugular vein distension, dyspnea, chest pain, or wheez-
ing, and maintained good bilateral air entry.

DISCUSSION

Pneumopericardium is an uncommon yet signifi-
cant clinical entity frequently associated with various
complications (1). While often linked to trauma, infec-
tions, and iatrogenic causes, cases in cancer patients,
as highlighted in our literature review (Table 1), typ-
ically arise due to tumor invasion or the development
of pathological fistulas between the pericardium and

air-containing structures. Our patient, a 57-year-old
male with metastatic squamous cell carcinoma, devel-
oped pneumopericardium likely due to tumor invasion
into the pericardial space—a finding supported by ra-
diological evidence of a large mass invading the medi-
astinal surface (3).

The literature reveals a range of presentations
from chest pain and dyspnea to more subtle symptoms
like cough and fever, often precipitated by the cancer’s
progression to involve pericardial structures.

The interval from cancer diagnosis to the presen-
tation of pneumopericardium varies widely, reflecting
the aggressive nature of the underlying malignancy or
the delayed manifestation of its complications. For in-
stance, patients reported by Baydur (2) and Kim (4)
developed symptoms within 3 to 10 months post-can-
cer diagnosis, presenting with chest pain and dyspnea.
This rapid onset suggests a direct and aggressive tu-
mor interaction with the pericardial space.

The diversity in presentation patterns, from acute
chest pain and dyspnea to more insidious symptoms
like cough and fever, underscores the need for clini-
cians to maintain a high index of suspicion in patients
with known malignancies. Management approaches
in reported cases range from conservative measures,
such as oxygen therapy and antibiotics, to more inva-
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sive procedures like pericardiocentesis and surgical
intervention. The choice of management is heavily in-
fluenced by the patient’s hemodynamic stability and
the presence of life-threatening complications such as
cardiac tamponade (5). Invasive interventions are re-
served for more severe cases or those demonstrating
rapid clinical deterioration, as seen in the cases report-
ed by Nakamura (6) and Lages (7), where urgent peri-
cardiocentesis was required to manage symptoms and
prevent cardiac arrest.

Recurrence of pneumopericardium was noted in
some cases, such as that reported by Al-Taweel et al.
(8), indicating the persistent and recurrent nature of the
underlying pathological process, often necessitating
repeated interventions. Survival times post-pneumo-
pericardium diagnosis vary significantly, ranging from
as little as 1 day in severe cases like that of Sener et al.
(9) to over 180 days in others (8). This highlights the
variable prognosis in these patients, reflective of both
the aggressive nature of the underlying cancer and the
effectiveness of the intervention strategies employed
(Table 1).

In conclusion, the review of literature alongside
our patient case illustrates the complexity of pneumo-
pericardium in cancer patients. The condition not on-

Sazetak

ly presents variably but also requires a tailored, often
aggressive management strategy. The involvement of
a multidisciplinary team is crucial to optimizing out-
comes, emphasizing the role of personalized medicine
in managing complex oncological complications. This
synthesis of data aids in better understanding the clini-
cal trajectory of pneumopericardium in cancer patients
and reinforces the necessity for vigilant monitoring
and proactive intervention to improve patient survival
and quality of life.
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Uvod: Pneumoperikardijum, iako redak, moze
dovesti do ozbiljnih komplikacija kao $to je sréana
tamponada, posebno kod pacijenata sa malignitetima.
Ova prikaz slucaja, zasnovan na pregledu literature,
istrazuje incidencu, le¢enje i ishode pneumoperikardi-
juma kod pacijenata sa uznapredovalim karcinomom
pluca.

Prikaz slucaja: Prikazujemo sveobuhvatan pre-
gled literature i detaljnu analizu slucaja pacijenta
starog 57 godina sa metastatskim skvamocelularnim
karcinomom pluéa koji je razvio pneumoperikardi-
jum. Klini¢ka prezentacija pacijenta, dijagnosticki
izazovi 1 strategije leCenja su dokumentovani i upo-
redeni sa sli¢nim slu¢ajevima iz literature. Kod naSeg
pacijenta su prisutni kasalj i dispneja, a kasniji snimci
su otkrili pneumoperikardijum, verovatno usled inva-

zije tumora u perikardijalni prostor. Lecenje je uklju-
¢ivalo konzervativne mere sa antibioticima i prace-
njem. Pregled literature je pokazao da se strategije
leCenja pneumoperikardijuma razlikuju u zavisnosti
od hemodinamske stabilnosti pacijenta, varirajuci
od konzervativnog leCenja do invazivnih procedura.
Recidiv je Cest, a prezivljavanje nakon dijagnoze je
veoma varijabilno.

Zakljucak: Pneumoperikardijum kod pacijenata
sa rakom zahteva prilagoden pristup leCenju, a multi-
disciplinarni tim je kljucan za optimizaciju ishoda pa-
cijenata. Ovaj slucaj naglaSava potrebu za povecanom
svesti 1 brzim, personalizovanim planovima lecenja za
efikasno upravljanje ovakvim sloZenim stanjima.

Kljuéne reci: pneumoperikardijum, karcinom plu-
¢a, perikardiocenteza.
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