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Abstract
Imaging plays a critical role in the diagnosis of respiratory infections. Early diagnosis of respiratory infections can aid in treatment of patients
[1]. The bulging fissure sign is characteristic of Klebsiella pneumonia infection, although it could be present in pneumonia due to Streptococcus
pneumoniae , P. aeruginosa , S. aureus [2]. In this report, we describe the case of a patient with necrotizing pneumonia with the bulging fissure
sign; however, we were not able to culture Klebsiella pneumonia or other bacteria from sputum samples. The patient was also reported to be
negative for SARS-CoV-2 infection.
Keywords: necrotizing pneumonia, bulging fissure sign, cavitation.
Abbreviations: NP: Necrotizing pneumonia; CXR: Chest X-Ray; CAP: Community-Acquired Pneumonia; CT scan: Computed Tomography scan
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Introduction

Necrotizing pneumonia (NP) is a rare but severe complication
of bacterial pneumonia. The disease is associated with high
morbidity and mortality. NP is characterized by the loss of lung
parenchyma and peripheral necrosis, resulting in multiple
thin-walled small cavities. The compromised bronchial and
pulmonary vascular supply impedes antibiotic delivery, resulting
in uncontrolled bacterial infection [3]. The disease can develop
into bronchopleural fistula, empyema, respiratory failure, and
septic shock if left untreated. The most common causative agents
of NP in children are Klebsiella pneumonia, Staphylococcus aureus
and Streptococcus pneumoniae. Prolonged antibiotic therapy is the
mainstay of treatment. However, in severe cases, surgical drainage
may be a lifesaving option [4].

Case Presentation

Athree -year-old boy presented to the Pediatric ER department
with complaints of shortness of breath and cough. The patient
was diagnosed with community-acquired pneumonia, as seen in
the initial CXR shown in Figure 1. The patient was treated with
ceftriaxone and azithromycin. However, after five days of post
treatment, the condition worsened. A computer tomography (CT)
scan revealed cavitation and necrotizing pneumonia, and the

patient was admitted to the intensive care unit (ICU). The antibiotic
regimen was changed to intravenous piperacillin/tazobactam
100 mg/kg, and high flow nasal cannula (HFNC) therapy was
initiated. After 6 days, the patient was transferred to the ward
under the care of a pulmonologist. Later, while the patient was
on piperacillin/tazobactam and room air developed a high-grade
fever, and partial septic follow-up revealed increased leukocytosis
as well as increased CRP, ferritin, and D-dimer levels. Antibiotics
were changed to an intravenous combination of meropenem 20
mg/kg every 8 hours and vancomycin 22 mg/kg every 6 hours,
The patient’s condition started to improve. Figure 2 shows the
CXR 7 days after combination antibiotic therapy was initiated.

The basic immunological profile was within the normal range.

A Tuberculosis mycobacterium workup was performed, and
the results were negative.

Interestingly sputum culture, which was performed repeatedly
throughout the course of illness, was consistently negative.

The patient finished a 4-week IV course of the antibiotics
meropenem and vancomycin, and no repeated chest CT was
performed.
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The patient was discharged home in good condition.

The results of all repeated laboratory tests were normal
(Figure 1-4).

Figure 2: X-ray of the chest showing bulging fissure sign in the right upper lobe of the lungs. CXR was performed 7 days after combination

antibiotic therapy was initiated.

Discussion

NP is characterized by the destruction of the underlying lung
parenchyma, which results in multiple small, thin-walled cavities
and is often accompanied by empyema and bronchopleural
fistulae [3].

Pathological investigations of lung specimens from autopsies

or resections have demonstrated inflammation in the lungs
and compromised alveolar capacity due to fluid accumulation.
Moreover, necrosis and the presence of multiple small cavities due
to intrapulmonary artery thrombosis have also been observed.
The decreased blood flow thrombosed arteries lowers the
antibiotic concentration inside the affected lung tissues, resulting
in chronic infection [3].
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Figure 3: X-ray of the chest showing the persistent bulging fissure sign with improvement off the right upper lobe opacity.

Figure 4: CT scan of the chest showing necrosis and cavitation with consolidation in the right upper lobe.

Expansile pneumonia is defined by an increased volume of
the affected lobe or segment during a bout of pneumonia, which
results in a densely consolidated lobe or segment with bulging
fissures on radiography. Traditionally, a bulging fissure indicates
Klebsiella pneumoniae infection [5][7]. In affected patients,
tracheal aspirates and blood culture samples reveal the presence
of gram-negative bacilli, which are positive on a string test,
confirming the presence of Klebsiella pneumoniae [6][8].

Expansile pneumonia caused by Klebsiella pneumoniae
frequently affects the right upper lobe. Although Klebsiella

pneumoniae is still the leading causative agent of the disease cases
of expansile pneumonia with Staphylococcus aureus have also been
reported. Expansile pneumonia caused by Klebsiella pneumoniae
frequently affects the right upper lobe [7].

In this case report, a bulging fissure sign was observed on Day
7 after combination antibiotic therapy was initiated the patient
responded to meropenem and vancomycin.

Excessive lobar consolidation causes fissure swelling or
displacement by inflammatory exudate inside the affected
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parenchyma. The bulging fissure sign can be observed in all kinds
of pneumonia. However, this condition is more frequently reported
in pneumococcal pneumonia. Currently, due to advancements
in diagnostics and antibiotic therapies, the condition is rarely
reported in clinical settings. Pulmonary hemorrhage, lung abscess
and malignancy are other predisposing factors for the bulging
fissure sign [1,8]. Other causes, such as echinococcus infection, can
appear in CXR asa homogeneous density occupying the right upper
lobe and displacing the horizontal fissure [9]. Adenocarcinoma
and lymphoma should be considered in the differential diagnosis.

Conclusion

The bulging fissure sign is an uncommon radiological finding
resulting from a complication of CAP and is frequently observed in
the right upper lobe. Here, we report the case of a 3-year-old boy
suffering from CAP with a large cystic lesion with a bulging fissure
sign. Blood and sputum cultures are important to find causative
organisms.
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