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Abstract
Streptococcus anginosus is a gram-positive catalase-negative cocci
and commensal flora of the oropharynx and gastrointestinal tract.
Streptococcus anginosus is known to be highly virulent and known
to cause invasive pyogenic infection which may necessitate emergent
surgical treatment. We present a case of a 53-year-old female with
dental caries and uncontrolled diabetes mellitus who presented with
progressive shortness of breath for 1 week. A computed tomography
scan of the chest showed a loculated empyema which was treated
with emergent video-assisted thoracoscopic surgery. Pleural fluid
culture as well as sputum cultures grew Streptococcus anginosus.
The patient was treated intravenous cephalosporins and discharged
on oral antibiotics after 14 days with outpatient dental follow-up and
improvement of symptoms.
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Introduction
Of the 1 million patients hospitalized in USA with pneumonia,
20-40% of them have a parapneumonic effusion and 5-10%
of these parapneumonic effusions progress to empyema [1].
Pathogens associated with community acquired parapneumonic effusion and empyema include Streptococcus pneumoniae (S. pneumoniae), Streptococcus anginosus (S. anginosus)
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group and anaerobes (Fusobacterium species, Prevotella species, Peptostreptococcus species, and Bacteroides species).
Pathogens associated with hospital acquired parapneumonic
effusion and empyema include Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, and Klebsiella
pneumoniae [1]. S. anginosus group forms commensal flora
of oral cavity, upper respiratory tract, gastrointestinal tract and
genitourinary tract, and is known for causing parapneumonic
effusion and empyema [2, 3]. S. anginosus group can become
pathogenic and cause contiguous or distant infections after
mucosal damage causing [4]. Empyema thoracis is defined as
collection of pus in the pleural space and has been associated
with high mortality rate which ranges between 6% and 24%
[5]. Treatments of this condition include medical management
with antibiotics and complete drainage of the infected fluid
by various methods like chest tube placement, video-assisted
thoracoscopic surgery (VATS), or open thoracotomy. Early
surgical management is warranted when there is radiographic
evidence of loculations as these are predictors of failure of
treatment with increased mortality [6]. Here we present a case
of loculated empyema likely developed from untreated dental
caries initially treated with antibiotics and chest tube placement followed by VATS with decortication surgery.

Case Report
A 53-year-old female with medical history of uncontrolled diabetes mellitus (most recent hemoglobin A1c 14.5%) presented
to the emergency department with complaints of shortness of
breath and left sided back pain for 1 week. Her shortness of
breath became rapidly progressive with worsening on minimal
ambulation prompting her to come to the emergency department. She denied any fever, cough, or sputum production on
admission. On review of systems, she also complains of left
sided tooth pain that has been present for several months of
which she did not seek treatment. Vitals on admission were:
blood pressure of 141/96 mm Hg, heart rate of 116 beats/min,
respiratory rate of 26/min, temperature of 37.0 °C, and oxygen saturation of 98% on 4-L nasal cannula. Oral examination
revealed mandibular left first molar tooth decay with fracture
and caries with abscess forming in the buccal vestibule of
which cultures were obtained and found to grow S. anginosus.
Respiratory examination revealed tracheal shift to right
side with absence of breath sounds on left side and dullness
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Figure 1. CT scan of the chest, abdomen, and pelvis revealing a large left sided loculated effusion with foci of gas concerning for
empyema (red arrow) along with compressive atelectasis of most of the left upper and lower lobes and mediastinal shift to right.
CT: computed tomography.

on percussion. Complete blood count showed a white blood
cell count of 18 × 103/µL (normal range: 4.5 - 11.0 × 103/µL),
neutrophils of 77% (normal range: 50-70%), thrombocytosis
with a platelet count of 643 × 103/µL (normal range: 140 450 × 103/µL), anion gap of 23, and metabolic acidosis due
to diabetic ketoacidosis (DKA) with a serum bicarbonate of
14, blood sugar of 515 mg/dL (normal range: 70 - 99 mg/dL),
beta-hydroxybutyrate of > 8 mmol/L (normal range: 0.02 0.27 mmol/L), lactic acid of 1.2 mmol/L (normal range: 0.5
- 2.0 mmol/L) and venous blood gas revealing a pH of 7.18,
CO2 of 13.3 mm Hg, O2 of 57 mm Hg, and bicarbonate level
of 4.8 mmol/L (normal range: 22 - 26 mmol/L). A computed
tomography (CT) scan of chest was negative for pulmonary
embolism but showed large left sided loculated effusion with
foci of gas concerning for empyema along with compressive
atelectasis of most of the left upper and lower lobes and mediastinal shift to right (Fig. 1).
Due to loculated empyema the patient had emergent chest
tube placement which drained 5,000 mL of pus. The patient
was empirically started on piperacillin-tazobactam and was aggressively treated with intravenous fluids and insulin drip due
to DKA and was transferred to the intensive care unit for further management. Pleural fluid studies showed a white blood
cell count of 370,240 (normal range: 1,000 - 5,000 cells/mm3)
with 44% neutrophils, lactic acid dehydrogenase of 2,075 (normal value < 50% plasma level), and glucose level of 10 (normal
value should be about plasma level, < 40 indicative of empyema) consistent with exudative effusion. Patient had a repeat CT
scan of chest which showed interval improvement but presence
of residual collection roughly measuring 300 mL and dense left
lower lobe consolidation which was unmasked after drainage.
On day 2, Gram staining of the pleural fluid and sputum
cultures grew Gram-positive cocci in chains and the patient underwent VATS with decortication and second chest tube placement with an additional 300 mL of pus being removed. Post
procedure the patient had to be intubated due to worsening respiratory distress. On day 3 the patient was successfully extubated. Pleural fluid and sputum cultures confirmed growth of S.
anginosus. The patient’s DKA eventually resolved and she was
transitioned to basal bolus insulin regimen. As per sensitivity
antibiotics were downgraded to ampicillin-sulbactam. On day
4 her antibiotics were switched to amoxicillin-clavulanic acid
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and the patient was transferred to general medical floors for further management. Monitoring of empyema was done with serial
chest X-rays and she had removal of chest tubes on day 9 and
day 11 of hospitalization. On day 14 she was discharged with
oral amoxicillin-clavulanic acid for an additional 4 weeks. She
ultimately followed up with dentist outpatient and underwent
removal of the infected dental caries and management of her
oral abscess. On follow-up 1 month after discharge, the patient
remained asymptomatic and in good health.

Discussion
The Streptococcus milleri (S. milleri) group is comprised of
S. anginosus, Streptococcus constellatus (S. constellatus) and
Streptococcus intermedius (S. intermedius), which are grampositive catalase-negative organisms commonly found in the
upper respiratory, digestive and reproductive tracts [3, 7]. S.
anginosus was first described in 1956 causing a dental abscess
but has also been found to be the cause of empyema and other
thoracic infections [3, 8, 9]. Known for being highly virulent,
thoracic infections associated with S. anginosus have been associated with a mortality rate of up to 15-30% [8, 10]. For this
reason, early and aggressive management with antibiotics and
surgical intervention has been recommended especially when
an empyema is identified [11].
We presented a case of a middle-aged female who had
poor oral hygiene and was found to have a dental abscess colonized with S. anginosus. While initially presenting with only
shortness of breath, she was found to have a severe loculated
empyema due to S. anginosus infection. Antimicrobial management of S. anginosus has shown to be relatively simple as
the S. milleri group was all found to be susceptible to penicillin, ampicillin, and ceftriaxone [12]. For this reason, our
patient’s antibiotics were decelerated to ampicillin-sulbactam
after sensitivities confirmed susceptibility. The mean treatment
length for S. milleri group has been about 34 days; however,
the decision was made to treat our patient for a total of 6 weeks
[13].
In addition to early antibiotic management, early surgical
intervention leads to favorable outcomes in our patient. In retrospective studies, S. anginosus was found to cause severe em-
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pyema and removal of purulent drainage, as with a chest tube,
improved patient survival [11]. In addition, loculated or purulent empyema has been defined as an indication for surgical
intervention using VATS [13, 14]. As described in our case, the
patient presented developed a large loculated empyema due to
S. anginosus infection. The empyema was ultimately managed
with two chest tubes each expelling significant drainage and
ultimately VATS.

study are available within the article.

Conclusions

3.

S. anginosus, a member of the S. milleri group, possesses a high
virulence and when causing a thoracic infection can lead to a
significantly elevated mortality. Treatment guidelines have been
developed for this dangerous infection and included antibiotics,
drainage of purulent material, and early surgical intervention as
done in our case. Prompt recognition and management of S. anginosus infections can lead to favorable outcomes.
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