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Background: Streptococcus constellatus rarely causes pyopneumothorax, which is a serious state and requires a surgery. However, 
not every patient can tolerate surgery and individualized solutions are needed. Furthermore, many known situations are risk factors of 
S. constellatus infection, but S. constellatus pyopneumothorax associated with Hashimoto’s thyroiditis has not been reported.
Case Presentation: We present the case of a 74-year-old male with multiple encapsulated pyopneumothorax caused by 
S. constellatus. Given his respiratory failure, we provided two-stage percutaneous right empyema radiography for catheter drainage 
in the radiology interventional department instead of surgery. Moreover, an occult Hashimoto’s thyroiditis was discovered in the 
patient, which was possibly associated with S. constellatus pyopneumothorax. Levothyroxine was administered to improve his 
situation.
Conclusion: To our knowledge, it is the first case described in this context. We provided an alternative treatment for S. constellatus 
encapsulated pyopneumothorax in patient who might not tolerate surgery. We also revealed the possible relationship between 
S. constellatus pyopneumothorax and Hashimoto’s thyroiditis.
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Introduction
Streptococcus constellatus (S. constellatus), a gram-positive and catalase-negative coccus,1 together with Streptococcus 
intermedius and Streptococcus anginosus, belongs to the Streptococcus anginosus group.2 Although previously thought 
to be commensal in human body, S. constellatus has been recently considered as a pathogenic bacterium because it can 
cause bacteremia and serious suppurative infection.3 Pyopneumothorax refers to a collection of pus and air in the pleural 
cavity, and it is a rare manifestation resulting from S. constellatus, partially presenting as an encapsulated form with 
separation.1,4 Most of this situation required video-assisted thoracoscopic surgery (VATS) or thoracotomy,5–7 but 
individualized treatment still needs to be considered.

S. constellatus infection often occurs in patients with underlying diseases such as periodontal disease, diabetes and 
cancer.3 Hashimoto’s thyroiditis is an autoimmune thyroid disease and manifests as hypothyroidism or hyperthyroidism.8 

S. constellatus infection is rare in thyroid diseases especially never found in Hashimoto’s thyroiditis.
Here, we describe a case of multiple encapsulated pyopneumothorax caused by S. constellatus associated with an 

occult Hashimoto’s thyroiditis. Due to the drainage difficulty and the patient’s weak condition, we chose two-stage 
interventional treatment instead of surgery and administered levothyroxine for his hypothyroidism.
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Case Presentation
A 74-year-old male was admitted to hospital for cough, sputum, and right-sided chest pain for 4 days without fever, 
hemoptysis, or dyspnea. He had been in good health in the past decades, and he did not receive any treatment before 
admission. His vital signs showed the following: temperature, 36.8°C; pulse rate, 98 beats per minute; respiratory rate, 20 
breaths per minute; blood pressure, 110/59 mmHg; and peripheral oxygen saturation (breathing the atmospheric air), 
71%. Physical examination reported decreased breath sounds in the right lung and wet rales in both lungs. There was no 
abnormality in heart, abdomen and nervous system.

Laboratory results demonstrated the following findings: white blood cell count, 18.64×109/L (normal: 3.5–9.5×109/ 
L); percentage of neutrophils, 80.1% (normal: 40–75%); high-sensitivity C-reactive protein level, 148.80 mg/L (normal: 
0.5–10 mg/L). There was no obvious abnormal finding in routine urine and stool examination, liver and kidney function 
tests, myocardial injury markers, coagulation tests and autoimmune markers. Computed tomography (CT) of the chest 
demonstrated multiple encapsulated pyopneumothorax in the right pleural cavity and both lungs had scattering pneumo-
nia (Figure 1a and b). After admission, the patient developed slightly apathy but it was not easy to detect. As some 
patients complicated by thyroid disease might have an apathy manifestation, thyroid function tests were arranged and 
revealed the following results: thyroid-stimulating hormone (TSH), 23.85 mU/L (normal: 0.27–4.2 mU/L); free thyroxine 
(FT4), <0.50 pmol/L (normal: 12–22 pmol/L); free triiodothyronine (FT3), <0.40 pmol/L (normal: 3.1–6.8pmol/L); 
thyroglobulin (TG), <0.04 ng/mL (normal: 3.5–77 ng/mL); thyroid peroxidase antibody (TPOAB), 388.4 IU/mL (normal: 
<34 IU/mL); anti-thyroglobulin antibodies (TG-AB), >4000 IU/mL (normal: <115 IU/mL).

On day 1 after admission, he immediately received cefoperazone–sulbactam 2.0 g every 8 hours combined with 
ornidazole 0.5 g every 12 hours. Continuous oxygen was administered to ameliorate his hypoxemia. Consultation opinion 
from the cardiothoracic team indicated that a surgery was not suitable due to the patient’s poor condition. Thus, the 
radiology interventional department performed two-stage percutaneous right empyema radiography on day 2 and day 6 
after admission, and two drainage catheters were placed in his right thoracic cavity separately (Figure 2a and b). A large 
amount of yellow pus and gas accumulation were drained. Bacterial culture of the pus demonstrated the growth of 
S. constellatus, which was sensitive to penicillin and cephalosporin. The culture results of other bacteria, tuberculosis, or 
fungi were negative. Meanwhile, Hashimoto’s thyroiditis was clinically considered by the Endocrinologist department, 
and levothyroxine 25 μg once a day was initially recommended. On day 16 after admission, CT scan showed that the 
chest image improved significantly (Figure 3a and b) and the patient was finally discharged. After 16 days of intravenous 
antibiotic treatment, the patient continued to take cefdinir for 4 weeks. During 9 months of follow-up, the patient was in 
good condition and continued levothyroxine 50 μg once a day since discharge.

Discussion and Conclusion
Pyopneumothorax is defined as an accumulation of pus and gas in the pleural cavity,4 and it is a rare condition.9 Pleural 
cavity pus is a serious manifestation of lower respiratory tract infection with high morbidity and mortality,2,10 and up to 
15% of such patients were in a critical state.11 The main pathogenic microorganisms of pyopneumothorax include 

Figure 1 (a and b) Images of chest-computed tomography scan of the multiple-encapsulated pyopneumothorax in the right hemithorax and pulmonary inflammation at 
admission.
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Mycobacterium tuberculosis, Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli and Streptococcus sp.12 

Most patients need the combination of antibiotics and surgery, especially VATS or a full thoracotomy with 
decortication.1,2,13

In recent study, pyopneumothorax caused by S. Constellatus is still a very rare manifestation, and pus is mostly 
encapsulated, right-sided, accompanied with bilateral pneumonia.1 It is reported that S. constellatus secreted streptolysin 
S to cause systemic cytotoxicity, induced mitochondrial dysfunction, and it also generated hydrogen sulfide from 
1-cysteine through the function of β-cystathionine synthase, which inhibited the killing ability of phagocytes to promote 
pus and gas formation.14

Pleural cavity drainage of pus needs to be performed on the basis of antibiotic treatment,15 however, it is more 
difficult to drain encapsulated pus via common chest tube drainage because of septations or loculations.1,15 Therefore, 
36–65% of patients with pleural pus frequently need a surgical approach of VATS or thoracotomy.10 In the literature, two 
published cases of encapsulated pyopneumothorax with septations caused by S. constellatus were treated with thor-
acotomy and decortication (Table 1).12,13 A pleural tube placement, guided by an imaging technique such as ultrasono-
graphy, has been recommended,10,11 providing the best location for drainage, the presence of septations and quantitative 
echogenicity index on ultrasound.11 But ultrasound images can be deeply affected by gas. Therefore, strong evidence 
comparing medical and surgical approaches is still lacking now.16,17 In our case of multiple encapsulated pyopneu-
mothorax, two-stage interventional therapy was more accurate to deal with septations, more minimally invasive for 
adjacent tissue, and it also had real-time monitor function during the whole procedure. This plan was more suitable for 
this weak patient.

Figure 2 (a) Image of interventional therapy for pyopneumothorax on day 2 after admission. (b) Image of interventional therapy for pyopneumothorax on day 6 after 
admission.

Figure 3 (a and b) Images of chest computed tomography scan of the significant resolution of the empyema cavity and pulmonary inflammation.
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Patients with major underlying diseases, especially leading to a decrease in immune function, were considered to be 
more susceptible to S. constellatus infection.3 But these common risk factors did not exist in our patient. The patient’s 
imperceptible apathy, hypothyroidism and endocrine consultation made a diagnosis of Hashimoto’s thyroiditis. Studies 
have found that the immune system and the hypothalamic-pituitary-thyroid (HPT) axis share a variety of neuropeptides 
and neurotransmitters, moreover, it is believed that the HPT axis has bidirectional endocrine–immune interactions.18 It 
has demonstrated that immune cells are the target cells of thyroid hormones, and low thyroid hormone levels have 
a negative impact on many kinds of immune cells.19 In the literature, only one case has mentioned that a hyperthyroidism 
woman was in hypothyroidism after thyroidectomy, and she developed S. constellatus pyopneumothorax, but she finally 
received thoracotomy.12 Hypothyroidism caused by Hashimoto’s thyroiditis reduced the immune function of body. 
Therefore, we should consider the possible relationship between S. constellatus pyopneumothorax and Hashimoto’s 
thyroiditis in our case. However, whether there was a causal relationship between the two diseases still needed to be 
further studied and the immune function changes of patients required dynamic monitoring.

S. constellatus pleural infection is primarily treated with penicillin or cephalosporin, and it is reported that 70% of 
pleural infection had obligate anaerobic co-infection.11 Obligate anaerobic can inhibit host bactericidal activity, stimulate 
S. constellatus growth and increase the inflammation virulence of S. constellatus.1,3 Therefore, a plan combined 
cefoperazone– sulbactam with ornidazole was recommended in our patient.

In conclusion, we recommend to consider the individualized interventional therapy as an alternative to VATS or 
thoracotomy for S. constellatus encapsulated pyopneumothorax in some weak patients. Moreover, thyroid function 
should be taken into account in S. constellatus infection.

Abbreviations
CT, computed tomography; FT3, free triiodothyronine; FT4, free thyroxine; HPT, hypothalamic–pituitary–thyroid; 
S. constellatus, Streptococcus constellatus; TG, thyroglobulin; TG-AB, anti-thyroglobulin antibodies; TPOAB, thyroid 
peroxidase antibody; TSH, thyroid-stimulating hormone; VATS, video-assisted thoracoscopic surgery.
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Table 1 Pyopneumothorax Caused by Streptococcus Constellatus in the Literature

Year Author Age Sex Underlying 
Diseases

Chest Image Main Antibiotic Therapy Outcome

2021 Young Joo Lee et al2 78, Male None Right-sided 
pyopneumothorax

Ceftriaxone 
Clindamycin

Thoracic drainage with 
thoracentesis

Improved

2020 Zhaorui Zhang 
et al4

55, Male Diabetes Right-sided 
pyopneumothorax

Linezolid Closed chest drainage Improved

2021 Abhinav K. Vulisha 
et al12

57, Male Hepatitis C Right-sided 
pyopneumothorax with 
septations

Ertapenem Thoracotomy with 
decortication

Improved

2016 Mohd Jazman Che 
Rahim et al11

46, Female Hyperthyro- 
idism

Left-sided pyopneumothorax 
with septations

Ceftazidime 
Metronidazole

Thoracotomy with 
decortication

Improved

2023 Present case 74, Male Hashimoto 
Thyroiditis

Right-sided 
pyopneumothorax with 
septations

Cefoperazone– 
sulbactam Ornidazole

Interventional therapy Improved
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