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Pneumomediastinum and pneumopericardium
as rare complications after retroperitoneal
transpsoas lateral lumbar interbody fusion surgery
A case report
Hyun Uk Lee, MDa, Deokwon Kang, MDb, Jae Chul Lee, PhDb, Sung-Woo Choi, PhDb,
Hae-Dong Jang, MDa,∗, Jahyung Kim, MDb, Byung-Joon Shin, PhDb

Abstract
Rationale: Pneumomediastinum and pneumopericardium refer to conditions in which air exists within the mediastinum and
pericardium, respectively. There is the communication between the mediastinum, pericardium, and retroperitoneum. We present the
first report of rare complications (pneumomediastinum and pneumopericardium) after retroperitoneal transpsoas lateral lumbar
interbody fusion (LLIF) surgery.

Patientconcerns:A 73-year-old female who underwent LLIF using the retroperitoneal approach complained of dysphagia but no
other abnormal symptom after surgery.

Diagnosisand interventions:A plain chest radiograph (CXR) taken immediately the following surgery did not show any unusual
findings but CXR took on postoperative day (POD) 1 indicated pneumopericardium and pneumomediastinum with abnormal air
density along the pericardium and mediastinum with subdiaphragmatic air density. A chest computed tomography revealed bilateral
pleural effusion and abnormal air density (pneumopericardium and pneumomediastinum) connected to a large amount of air around
the aorta and retroperitoneal space (pneumoretroperitoneum).

Outcomes: The patient complained of no unusual symptom and the CXR on POD 6 indicated that no air density surrounding the
mediastinum and pericardium was found.

Lessons: Pneumomediastinum and pneumopericardium should be considered possible complications of LLIF using retroperitoneal
transpsoas approach. Such a condition may progress to fatal conditions without early recognition and rapid management.

Abbreviations: CT = computed tomography, CXR = plain chest radiograph, LLIF = lateral lumbar interbody fusion, POD =
postoperative day.
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approach
[1,2]
1. Introduction

In recent, minimally invasive transpsoas lateral lumbar interbody
fusion (LLIF) using a retroperitoneal approach is a widely used,
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effective surgical technique with multiple benefits. Neverthe-
less, it has been associated with a few complications, the most
typical of which is weakness of hip flexor muscle and pain on
anterior thigh caused by psoas muscle injury, or retroperitoneal
vascular and ureteral injury.[3–5] However, postoperative
pneumomediastinum and pneumopericardium as a result of
the migration of air have never been documented. Therefore, the
authors report a case of pneumomediastinum and pneumo-
pericardium that occurred after LLIF.
2. Case presentation

A 73-year-old female patient with underlying hypertension,
diabetes, and rheumatoid arthritis (treated with oral steroids) was
planned staged surgery for degenerative lumbar scoliosis with
multilevel spinal stenosis (Fig. 1). LLIF using the left retroperito-
neal approach for L2-3, L3-4, and L4-5 was performed (Fig. 2)
and there were no notable intraoperative events. The patient
complained of dysphagia immediate postoperatively, however,
other abnormal signs and findings on plain chest radiograph
(CXR) were not observed. CXR took on postoperative day
(POD) 1 indicated abnormal air density along the pericardium
and mediastinum with subdiaphragmatic air (Fig. 3). Bronchos-
copy showed no abnormal findings, such as bronchial injury by
intubation tube. A chest computed tomography (CT) revealed
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Figure 2. Plain radiograph of the lumbar spine after lateral lumbar interbody
fusion using retroperitoneal approach for L2-3, L3-4, and L4-5.

Figure 3. A plain chest radiograph was taken on postoperative day 1 showed
pneumopericardium with abnormal air density along the pericardium (dotted
arrows), pneumomediastinum with abnormal air in the mediastinum (solid thin
arrows), and subdiaphragmatic air in the left side, which was speculated to be
retroperitoneal air (solid thick arrows).

Figure 1. Preoperative plain radiograph of a 73-year-old female patient with
degenerative lumbar scoliosis and multilevel spinal stenosis.
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bilateral pleural effusion, abnormal air density connected to a
large amount of air around the aorta (Fig. 4a) and retroperitoneal
space (Fig. 4b). The patient’s vital signs remained stable with no
unusual symptoms, such as chest pain or dyspnea; accordingly,
the patient was monitored closely for 24hours without further
invasive procedures. The CXR on POD 6 indicated that the
abnormal air density was not found, and the amount of air was
markedly decreased on the chest CT compared to POD 2 (Fig. 5).
Posterior instrumentation was performed after the complete
disappearance of abnormal air on CXR (POD 7). Abdominal CT
on POD14 (7 days after posterior surgery) also confirmed that air
density in the retroperitoneum completely disappeared. The
patients signed informed consent for the publication of this case
report.

3. Discussion

Common complications of LLIF were weakness of hip flexor
muscle and pain on anterior thigh caused by psoas muscle injury,
or retroperitoneal vascular and ureteral injury.[3–5] However,
postoperative pneumomediastinum and pneumopericardium
have never been documented. In this case, we observed these
complications as a result of the migration of air from the
retroperitoneum to the mediastinum and pericardium through
the narrow connective pathway of a physiological defect in the
diaphragm. We reported the radiological evidence of free air
migration and serial course of clinical outcomes. This phenome-
non is theoretically and anatomically possible, but very rarely
observed.
Pneumomediastinum and pneumopericardium refer to con-

ditions in which air exists within the mediastinum and
pericardium, respectively.[6,7] The etiologies of both conditions
are not significantly different and can be divided into spontane-
ous and secondary caused by iatrogenic or traumatic events.



Figure 4. Chest CT (A) showed pneumopericardium and pneumomediastinum along the margins of the pericardium (dotted arrow) and aorta (solid thin arrows)
with both pleural effusions (solid thick arrows). Chest CT (B) at thoracolumbar junction level showed left pneumoretroperitoneum is present, including a large
quantity of air around the aorta (dotted arrow), with soft tissue emphysema (solid thin arrow). CT=computed tomography.
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Anatomically, mediastinum is distinguished by 4 parts; however,
it is actually a single space within which air or gas can freely
migrate.[8] Pericardium encloses the heart and roots of large
blood vessels and is divided into fibrous and serous layers. The
most common cause of pneumopericardium and pneumo-
mediastinum is alveolar rupture caused by respiratory diseases
and is not implicated in our case.[9–11]

The focus of this case is the communication between the
mediastinum, pericardium, and retroperitoneum. Endothoracic
fascia of pleural cavity and transversalis fascia of the abdominal
cavity are separated by the diaphragm, but are partially
connected by a physiological defect in the diaphragm; ante-
romedian and anterolateral gap, sternocostal triangle, and the
communication between the aortic and esophageal hiatus.[8] This
connection creates a pathway through which air or disease can
transfer between the retroperitoneal and mediastinal space.[11,12]

Because the heart and lungs are connected through the
pulmonary artery and vein, and the superior vena cava and
aorta must also be connected to the heart, the pericardium cannot
Figure 5. Chest computed tomography on a POD 6 showed markedly
reduced air density compared to POD 2. POD=postoperative day.
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be seen as a completely closed space. It joins the vascular sheath
of large blood vessels and the hilum of the lung, which is the
entrance for bronchus and large vessels, suggesting that it may
serve as a connection pathway through the pleural mediastinal
part and hilum opening.
Clinically, most cases of pneumomediastinum are asymp-

tomatic.[6,7,9–11] However, when symptoms are present, acute
severe retrosternal and chest pain that radiates to the neck,
back, and arms being the most prevalent. The patients with
pneumothorax or potentially fatal tension pneumomediastinum
could show dyspnea, cyanosis, fever with mediastinitis or
dysphonia, and dysphagia. Physical examinations typically
reveal subcutaneous emphysema, though not a pathognomonic
symptom, as well as Hamman signs, Beck’s triad, tachycardia,
and tachypnea. In most cases, symptomatic treatment is
performed with closed monitoring, pain control, and oxygen
supplement, in addition to the care of the underlying pathology.
Abnormal radiographic findings are returned to normal within
a week. However, in malignant cases that progress to fatal
conditions, such as tension pneumomediastinum, tension
pneumothorax, and cardiac tamponade, emergency decom-
pression must be performed via thoracoscopy or thoracotomy
and pericardiocentesis.
To the best of our knowledge, this is the first documented case

of pneumomediastinum and pneumopericardium as a complica-
tion of LLIF. This outcome should be considered a serious
complication that may progress to fatal conditions, which calls
for special attention during LLIF.
Author contributions

Conceptualization: Hyun Uk Lee, Deokwon Kang, Hae-Dong
Jang, Byung-Joon Shin.
Data curation: Hyun Uk Lee, Jae Chul Lee, Sung-Woo Choi,

Jahyung Kim.
Formal analysis: Jahyung Kim.
Funding acquisition: Hyun Uk Lee, Sung-Woo Choi, Hae-Dong

Jang.
Investigation: Hyun Uk Lee, Deokwon Kang, Sung-Woo Choi,

Hae-Dong Jang, Byung-Joon Shin.

http://www.md-journal.com


[3] Buckland AJ, Beaubrun BM, Isaacs E, et al. Psoas morphology differs

Lee et al. Medicine (2018) 97:46 Medicine
Methodology: Hyun Uk Lee, Deokwon Kang, Hae-Dong Jang,
Byung-Joon Shin.

Project administration: Hyun Uk Lee, Sung-Woo Choi, Byung-
Joon Shin.

Resources:Hyun Uk Lee, Deokwon Kang, Jae Chul Lee, Jahyung
Kim.

Software: Deokwon Kang, Jae Chul Lee, Jahyung Kim.
Supervision:Hyun Uk Lee, Jae Chul Lee, Hae-Dong Jang, Byung-

Joon Shin.
Validation: Hyun Uk Lee, Jae Chul Lee.
Visualization: Sung-Woo Choi, Byung-Joon Shin.
Writing – original draft:Hyun Uk Lee, Deokwon Kang, Jae Chul

Lee, Hae-Dong Jang.
Writing – review & editing: Byung-Joon Shin.
Hae-Dong Jang orcid: 0000-0002-8783-3122.
References

[1] Ohtori S, Orita S, Yamauchi K, et al. Change of lumbar ligamentum
flavum after indirect decompression using anterior lumbar interbody
fusion. Asian Spine J 2017;11:105–12.

[2] Pawar A, Hughes A, Girardi F, et al. Lateral lumbar interbody fusion.
Asian Spine J 2015;9:978–83.
4

between supine and sitting magnetic resonance imaging lumbar spine:
implications for lateral lumbar interbody fusion. Asian Spine J
2018;12:29–36.

[4] Lee CS, Chung SS, Pae YR, et al. Mini-open approach for direct lateral
lumbar interbody fusion. Asian Spine J 2014;8:491–7.

[5] Satake K, Kanemura T, Yamaguchi H, et al. Predisposing factors for
intraoperative endplate injury of extreme lateral interbody fusion. Asian
Spine J 2016;10:907–14.

[6] Kouritas VK, Papagiannopoulos K, Lazaridis G, et al. Pneumo-
mediastinum. J Thorac Dis 2015;7(suppl 1):S44–9.

[7] Zylak CM, Standen JR, Barnes GR, et al. Pneumomediastinum revisited.
Radiographics 2000;20:1043–57.

[8] Frias Vilaca A, Reis AM, Vidal IM. The anatomical compartments and
their connections as demonstrated by ectopic air. Insights Imaging
2013;4:759–72.

[9] Bejvan SM, Godwin JD. Pneumomediastinum: old signs and new signs.
AJR Am J Roentgenol 1996;166:1041–8.

[10] Bilir O, Yavasi O, Ersunan G, et al. Pneumomediastinum associated with
pneumopericardium and epidural pneumatosis. Case Rep Emerg Med
2014;2014:275490.

[11] Lee YJ, Jin SW, Jang SH, et al. A case of spontaneous pneumo-
mediastinum and pneumopericardium in a young adult. Korean J Intern
Med 2001;16:205–9.

[12] Nicol E, Davies G, Jayakumar P, et al. Pneumopericardium and
pneumomediastinum in a passenger on a commercial flight. Aviat Space
Environ Med 2007;78:435–9.


	Pneumomediastinum and pneumopericardium as rare complications after retroperitoneal transpsoas lateral lumbar interbody fusion surgery
	1 Introduction
	2 Case presentation
	3 Discussion
	Author contributions
	References


