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Empyema and Cavitation After Dental Procedure

Isaac Akkada, b, Alberto Ortiza, Precious Macauleya, Paurush Ambesha

Abstract

Thoracic complications following oropharyngeal procedures have 
been reported in medical literature. Aspiration of foreign bodies and 
gastric contents, upper airway obstruction, bacterial endocarditis, de-
scending necrotizing mediastinitis, Lemierre syndrome, and pneumo-
mediastinum are among the most commonly reported. In this case 
report, we present a 67-year-old Caucasian male without significant 
comorbidities found to have a left lower lobe empyema and a right 
upper lobe cavitary lesion after having a tooth extraction 4 months 
prior. The organisms found within the lesions are normal constituents 
of the oral flora. In patients presenting with intrathoracic symptoms 
within the context of recent dental procedures, the clinician should be 
aware of procedure-related complications that although uncommon 
could be life-threatening.
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Introduction

Multiple conditions can be associated with the development 
of a pleural empyema. Pulmonary infection, surgery, trauma, 
esophageal perforation, septicemia, and complications of 
chest tube placement are among the most common [1]. Little 
has been reported about the association of pleural empyema 
following dental procedures [2, 3]. Non-tuberculous pleural 
empyema is most commonly associated with streptococcus, 
staphylococcus, and bacteroides genus, although a wide spec-
trum of microorganisms have been identified [4]. The combi-
nation of both a cavitary lesion by Actinomyces israelii and 
pleural empyema by Streptococcus gordonii after a dental pro-
cedure has not been previously reported. An increasing aware-
ness of these types of infections may prompt the development 
of primary prevention strategies as well as help expedite the 
diagnosis, minimizing undesirable outcomes.

Case Report

A 67-year-old Caucasian male with a past medical history 
of essential hypertension and previous prostatic cancer, suc-
cessfully treated with resection and radiotherapy, presented 
to the emergency department (ED) complaining of an in-
sidious onset of dry cough, subjective fevers, pleuritic chest 
pain, and shortness of breath for the past couple of weeks. 
His medications included a thiazide diuretic and an angio-
tensin receptor blocker. The patient denied ever smoking, 
alcohol, or illicit drug use, occupational exposures, or any 
recent travel history. He had visited his primary care doctor 
twice prior to presentation to the ED and finished an antibi-
otic course with levofloxacin for suspected community-ac-
quired pneumonia. On physical exam, the patient was found 
to have good oral hygiene and no evidence of current dental 
infections. On cardiovascular exam, no JVD, friction rub, or 
murmurs were appreciated. On respiratory exam, the patient 
had dullness to percussion on the left lower lobe with crack-
les, decreased breath sounds on auscultation over same focus, 
and unremarkable right lung exam. There were no chest wall 
deformities, cyanosis, or accessory muscle use evidenced on 
inspection. There were no other pertinent positive physical 
findings. In the ED, patient was afebrile with oxygen (O2) 
saturation of 97% room air and other vital signs where nor-
mal. The initial laboratory results showed an increased white 
blood cell count (WBC) of 18.9 with 90% neutrophil pre-
dominance and reactive thrombocytosis. ABG revealed a pH 
of 7.42, pCO2 of 44, HCO3

- of 25, lactic acid of 3.3, and pO2 
of 85. No other electrolyte or metabolic abnormalities were 
noted. Chest X-ray (Fig. 1) showed a left pleural effusion 
with compressive atelectasis.

CT scan of the chest with IV contrast showed a cavitary 
lesion in the right upper lobe with irregular borders measuring 
12.3 mm, initially thought to reflect septic emboli or cavitary 
metastases. A left posterior lower pleural space empyema was 
also found (Figs. 2 and 3).

Broad-spectrum antibiotics were initiated and chest tube 
placement took place. Pleural drainage was abundant, malo-
dorous, and viscous. The appropriate pleural studies confirmed 
the exudative nature of the effusion and cultures grew gram-
positive Streptococcus gordonii. Patient remained afebrile and 
hemodynamically stable throughout hospitalization with im-
provement in symptoms.

The cavitary lesion was a challenge. Initially we ruled 
out tuberculosis, endocarditis, and active oropharyngeal in-
fection foci. There was a concern for malignancy. A small 
biopsy was taken for analysis, which showed tissue necrosis 
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with yellowish sulfur granules and filamentous gram-posi-
tive fungal-like pathogens confirming Actinomyces spp., sus-
ceptible to beta-lactams. Appropriate antibiotic course took 
place and patient was asymptomatic 6 weeks after hospital 
discharge.

Discussion

Pleural effusions can develop as a consequence of increased 
hydrostatic pressure or decreased oncotic pressure [5, 6]. 
Host factors predisposing patients to empyema include pneu-
monia and parapneumonic effusions, as well as contiguous 
infections of the esophagus, mediastinum, and subdiaphrag-
matic areas [7, 8]. Pleural effusions are nutritionally rich 
culture media in which WBC defenses are severely impaired 
[9]. In overtly healthy adults, the bacteria most commonly 
causing pleural empyema are S. aureus, S. pneumoniae, 
and Streptococcus pyogenes [5, 10]. Although Pneumococ-
cal pneumonia may present with parapneumonic pleural ef-
fusions in 40% of patients, empyema occurs in only 5% of 
those [5, 10]. Group A Streptococcal pneumonia occurs less 
frequently than Pneumococcal pneumonia but is associated 
with a higher frequency of pleural effusions that progress to 
empyema and sepsis [10, 11]. This highlights the important 

role played by specific pathogens in the development and se-
verity of empyema. Although any microorganism able to pro-
duce pneumonia could consequently progress to empyema, 
certain bacteria are associated with a more aggressive course. 
Recognizing the clinical and historic scenarios in which these 
microorganisms are prone to develop becomes paramount in 
the early detection and prompt treatment of empyema. Phy-
sicians should seek host-specific and epidemiological infor-
mation that helps to identify risks of infection with specific 
pathogens.

A well-recognized association is that of Klebsiella pneu-
monia and empyema development in alcoholic patients. Their 
decreased host defenses impair their ability to fight the infec-
tion and usually present with advanced disease [12, 13]. The 
correlation of empyema with staphylococcus genus after chest 
trauma or post-influenza A virus infection has been extensively 
described [14].

Cavitary lung disease can present as a manifestation of 
a wide variety of pathological processes involving the lung. 
Pathologically, it is described as “a gas-filled space within a 
zone of pulmonary consolidation or within a mass or nodule, 
produced by the expulsion of a necrotic part of the lesion via 
the bronchial tree” [15]. With infectious processes, cavitation 
represents the outcome of complex interactions between host 
and pathogen.

Figure 2. (A) Lung window on initial chest CT scan with IV contrast showing left posterior lower pleural space empyema and left 
lower lobe atelectasis. (B) Chest tube in place draining 24 h after admission. 

Figure 1. (A) Posterior-anterior and (B) lateral views on initial chest X-ray with findings of left pleural effusion and left lower lobe 
infiltrate. 
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Pulmonary actinomycosis occasionally results from the 
contiguous spread of infection from the neck but is usually 
caused by aspiration of saliva or other material containing 
Actinomyces [13]. This aspiration results in pneumonitis fol-
lowed by local necrosis, fibrosis, and cavitation.

In this case report, we present the development of two 
respiratory complications including a cavitary lesion due to 
pulmonary actinomycosis and an empyema due to Streptococ-
cus gordonii in an otherwise healthy middle-aged male. Mi-
crobiologic analysis by culture of both lesions demonstrated 
common oral flora bacteria as the pathogenic entities. This 
suggests the association between a recent tooth extraction and 
active disease process. Streptococcus gordonii is recognized 
as a common cause of gingivitis, tooth decay, and endocarditis 
but has not been previously reported as the causative organism 
of empyema.

We believe that this is an unusual presentation of two res-
piratory complications following recent dental work. We re-
port this case with hope to remind the reader of the association 
between dental procedures and possible thoracic complica-
tions. Healthcare professionals should be vigilant in the pre-
vention, early detection, and appropriate management of such 
conditions.
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Figure 3. Chest CT showing cavitary lesion in right upper lobe (arrow) 
medially with irregular borders measuring 12.3 mm. 


