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Abstract: Streptococcus constellatus (S. constellatus) is a well-known part of the normal flora in humans. Pyogenic spondylitis (PS) 
induced by S. constellatus is very rare. In this case, a 46-year-old male patient presented to our hospital with a 2-month history of low 
back pain and weakness in both legs. Based on his clinical manifestations, laboratory findings, blood culture results, imaging and 
histopathological findings, the patient was diagnosed with PS caused by S. constellatus. One unique aspect of this case is the acute and 
severe course of infection, which resulted in multiple organ dysfunction syndrome and septic shock in the first week and rapid 
vertebral destruction within 2 months of the patient’s admission. His obese status may be relevant to his presentation. This case report 
suggests that S. constellatus infections should not be overlooked, especially in patients with known risk factors and predispositions to 
infectious diseases. 
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Introduction
Pyogenic spondylitis (PS) is an uncommon but potentially life-threatening disease, which encompasses a broad range of 
clinical entities such as pyogenic spondylodiscitis, septic discitis and vertebral osteomyelitis.1 Staphylococcus aureus is 
the most common causative pathogen of PS, whereas PS induced by Streptococcus constellatus (S. constellatus), which is 
found in the normal flora of the upper respiratory, digestive and reproductive tracts, is very rare.2–5 Herein, we describe 
an extremely rare case of rapid progress of PS related to S. constellatus in an obese patient.

Case Presentation
A 46-year-old male patient with body mass index of 40 kg/m2 presented to our hospital with the chief complaint of “two 
months history of low back pain with weakness in both legs”. On admission, physical examination revealed significant 
tenderness in the L3–5 intervertebral and paraspinal area, pain and decreased skin sensation in the right calf and dorsum, 
and weak muscle strength in both lower limbs (right side: grade 3 for tibialis anterior muscle, extensor hallucis longus 
and triceps surae, and grade 4 for quadriceps femoris; left side: grade 3 for quadriceps femoris, and grade 4 for tibialis 
anterior muscle, extensor hallucis longus and triceps surae). No obvious kyphosis or scoliosis deformity was found in his 
whole spine. Laboratory findings and serological examination revealed inflammation. Renal and liver dysfunction was 
also identified (Table 1). X-ray (Figure 1A and B), magnetic resonance imaging (MRI) (Figure 2A and B) and computed 
tomography (CT) (Figure 3A and B) scans showed abnormality in his L3–5 lumbar segment.

Two days after admission, the patient experienced high fever (39.8°C), and complained of abdominal distension, low 
back pain and oliguria (excretion of about 300 mL of urine per day). Blood culture was then performed. His renal and 
liver function had further deteriorated. Abnormal myocardial injury markers and myocardial enzyme profiles were 
observed (Table 1). Tuberculous spondylitis was suspected. Empirical antibiotics (isoniazid 0.3 g, ivggt, qd; pyrazina
mide 0.75 g, po, qd; rifampicin 0.45 g, po, qd; and ethambutol, 0.75 g, po, qd) and symptomatic treatments such as 
diuresis and albumin supplements were given to the patient.
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Four days after admission, the patient experienced sudden loss of consciousness and unstable circulation. His 
inflammation and liver dysfunction were aggravated compared with 2 days before (Table 1). He was transferred to 
ICU for further treatment. Streptococcus constellatus was identified in his blood culture. Antimicrobial susceptibility 
tests were then performed. The results showed that isolates from the blood of the patient were susceptible to imipenem, 
penicillin G, ertapenem, cefepime, cefotaxime, teicoplanin, levofloxacin, chloramphenicol and linezolid, but resistant to 
erythrocin, tetracycline and clindamycin. During the period in the ICU (lasting for 46 days), systemic antibiotic therapy 
(imipenem: 1 g, q6h, ivgtt; teicoplanin: 1.2 g, q24h, ivgtt, for the first 3 days, followed by 0.6 g, q24h, ivgtt) and 
symptomatic treatments such as fluid supplementation, maintenance of water–electrolyte balance, and nutritional support 
were given to the patient. Lumbar puncture and biopsy of L3–5 disc space tissues were performed on the 31st day after 
the patient was transferred to ICU. Tissue culture and Mycobacterium tuberculosis (TB)-PCR test results were negative. 
Pathological results revealed fibrous tissue hyperplasia accompanied by acute and chronic inflammatory cell infiltration; 
locally, degeneration, necrosis and dead bone formation were also noticed (Figure 4A). Based on all of the test results, 
TB infection and tumor were ruled out and the patient was finally diagnosed with PS caused by S. constellatus.

After the emergency had been brought under control, the patient was sent back to our department, where obvious 
swelling in the patient’s thigh was noticed (Figure 4B). Approximately 500 mL of brown liquid, i.e. paravertebral pus, 
which had been generated from the absorption of broken bone and soft tissue in the lumbar spine and descended into the 

Table 1 Laboratory Findings of This Case at Different Time-Points

Blood analysis On 
Admission

Two Days After 
Admission

Four Days After 
Admission

Re-Examination

RBC (cells/L) Normal NA 3.33×1012 Normal

WBC (cells//L) 14.25×109 NA Normal Normal

Hemoglobin (g/L) 127 NA 104 Normal
Platelets (cells/L) 89×1012 NA 17×1012 147×1012

Neutrophil percentage (%) 90.3 NA 92.4 Normal

ESR (mm/h) 73 NA Normal 28.0
CRP (mg/L) Normal NA 247 11.07

Serology examination
IL-6 (pg/mL) 360 NA Normal

Procalcitonin (ng/mL) 5.74 NA 78.41 Normal

Ferroprotein (ng/mL) 951.08 NA Normal
Renal and liver function tests
SCr (μmol/L) 103 266.7 261.4 45.4

GFR (mL/min/L) 88.39 29.48 30.17 Normal
Albumin (g/L) 22.4 21.8 19.9 Normal

Alanine aminotransferase (U/L) Normal Normal 196.1 Normal

Aspartate aminotransferase (U/L) Normal Normal 51.5 Normal
Myocardial injury markers and enzyme 
profiles
Creatine kinase isoenzyme (µg/L) NA 20.05 NA Normal
Myohemoglobin (µg/L) NA 2261 NA Normal

High-sensitivity cardiac troponin (µg/L) NA 0.016 NA Normal

B-type natriuretic peptide (pg/mL) NA 174.04 NA Normal
Aspartate aminotransferase (U/L) NA 96.3 NA Normal

Creatine kinase (U/L) NA 1147.13 NA Normal

Creatine kinase isoenzyme-MB (U/L) NA 44.5 NA Normal
Lactate dehydrogenase 

(dry chemistry) (U/L)

NA 2002.2 NA Normal

Abbreviations: RBC, red blood cell; WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; IL-6, interleukin-6; SCr, serum creatinine; GFR, 
glomerular filtration rate; NA, not available.
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Figure 2 Fat-suppressed T2-weighted MRI images at different time-points. (A) Sagittal MRI image at admission; (B) axial MRI image of L4–5 disc space at admission; (C) 
sagittal MRI image at 78 days after admission; (D) axial MRI image of L4–5 disc space at 78 days after admission; (E) sagittal MRI image at re-examination; (F) axial MRI image 
of L4–5 disc space at re-examination. Red arrows indicate hyperintense signal in vertebral bodies and paravertebral tissue. Pink arrow indicates spinal canal abscess. Blue 
arrow indicates paravertebral soft tissue abscess. The damaged area was extended at 78 days after admission but relieved at re-examination.

Figure 1 X-ray radiographs at admission. Lateral (A) and anteroposterior (B) radiographs show grade I L4 spondylolisthesis and loss of height of L4–5 disc (red arrow).
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muscle tissue of the thigh along the muscle gap, was suctioned out. No bacteria were found after culture, indicating that 
the antibiotic therapy had been effective.

A physical examination 78 days after admission revealed tenderness in the L3–5 intervertebral and paraspinal area, 
hypoesthesia in the inside and outside skin of the right calf, and weak muscle strength in both lower limbs (grade 1 for 
tibialis anterior muscle, extensor hallucis longus and triceps surae, and grade 3 for quadriceps femoris). His muscle 
tension was normal. Major lumbar spinal infection and vertebral destruction were noticed on MRI (Figure 2C and D) and 
CT (Figure 3C and D) scans. Immobilization surgery was planned for the patient; however, he refused surgery for 
economic reasons. He was discharged from our hospital 53 days later.

Then, 32 days after discharge, the patient returned to our hospital for re-examination. Physical examination showed 
no tenderness in his whole spine. Hypoesthesia still existed in the inside and outside skin of the right calf. His muscle 
strength (grade 2 for both right and left side tibialis anterior muscle, extensor hallucis longus and triceps surae, and grade 

Figure 3 CT images at different time-points. (A) Sagittal CT image at admission; (B) axial CT image at admission; (C) sagittal CT image at 78 days after admission; (D) axial 
CT image at 78 days after admission; (E) sagittal CT image at re-examination; (F) axial CT image at re-examination. Red arrow indicates slight L3–5 vertebral 
body destruction with grade I L4 spondylolisthesis. Oval indicates broader and more severe L3–5 damage including grade II L4 spondylolisthesis, L4–5 disc space 
disappearance and L3–5 vertebral body destruction. White arrow indicates new bone formation.

Figure 4 (A) H&E staining of L4–5 disc space tissues shows typical characteristics of acute and chronic inflammatory cell infiltration; (B) MRI image shows an obvious 
swelling (red arrow) in the patient’s thigh.
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4 for both right and left side quadriceps femoris) had improved and muscular tension was normal. Laboratory findings 
were almost normal (Table 1). The MRI results showed that the lumbar spinal infection was alleviated compared with the 
previous observation (Figure 2E and F). New bone formation and osteosclerotic changes were observed on CT images 
(Figure 3E and F).

Discussion
Streptococcus constellatus, together with Streptococcus anginosus and Streptococcus intermedius, is part of the 
Streptococcus anginosus group (SAG). Although S. constellatus has been reported in a series of diseases, such as liver 
abscess,6 empyema7 and descending necrotizing mediastinitis,8 its pathogenic potential is sometimes overlooked because 
of its commensal nature. In this rare case, S. constellatus characteristically behaved as a virulent bacterium and caused 
the rapid progression of PS infection.

Spondylodiscitis, spondylitis or vertebral osteomyelitis is a disease specified based on the infection site. The term 
spondylodiscitis is usually used when the infection affects the intervertebral disc, whereas vertebral osteomyelitis or 
spondylitis is usually used if the infection invades the vertebral body. However, in many cases, the infection has already 
compromised the intervertebral disc and vertebral body structures at the time of diagnosis; therefore, these terms are 
frequently used without clear distinction.9 To our knowledge, S. constellatus is an extremely rare pathogen of PS. Only 
a few cases have been reported. For instance, Ahn et al reported one case of S. constellatus-induced PS with a spinal 
epidural abscess in a 49-year-old male patient.2 Gangone et al reported another case of spontaneous group 
C S. constellatus spondylodiscitis in a 72-year-old man.3 In addition, Lim et al reported one case of S. constellatus- 
induced spondylodiscitis in a 14-year-old male,4 and Potsios et al reported another case of S. constellatus-induced PS in 
a 64-year-old immunocompromised male patient.5 All of these cases recovered after surgery or 6–8 weeks of antibiotic 
treatment.

Correct diagnosis is the first step in the treatment of PS; however, the clinical symptoms (such as local pain, fever, 
limitation of motion and localized tenderness near the affected area) and laboratory findings (such as elevated ESR, WBC 
and CRP) of PS are non-specific, as can also be seen in other diseases such as tuberculous spondylitis.1 The correct 
diagnosis of PS should be made based on the patient’s overall information, including clinical symptoms, laboratory 
findings, blood and/or tissue cultures, and imaging findings.1

Conservative treatment with systemic antibiotic therapy is the first choice for PS treatment.1 The choice of antibiotic 
should based on bacterial culture results. If the patients are quite ill and the organism remains undetermined, empirical 
antibiotics are usually used. The duration of antibiotic therapy is not well established. In some studies, it is recommended 
that antibiotic therapy should be administered for 6–8 weeks. Surgical intervention is indicated when there is severe pain, 
spinal cord or radicular compression, extensive bone destruction, epidural abscess or failure of conservative 
management.1 In our case, the patient received antibiotic therapy in the ICU for 6 weeks. When he had left the ICU, 
internal immobilization surgery was planned for him; unfortunately, he refused surgery for economic reasons.

Bone destruction is not rare but is less serious in PS. In a study performed by Chang et al, the authors compared MRI 
parameters in 33 tuberculous spondylitis patients and 33 PS patients. They found that 23 out of 33 PS patients had grade 
≤2 vertebral body destruction, while only six tuberculous spondylitis patients had grade ≤2 vertebral body destruction.10 

Severe and rapidly progressing bone destruction is rarer in PS because most PS patients respond positively to 6–8 weeks 
of systemic antibiotic therapy. Only a few cases that focused on the rapid progression of PS have been reported. For 
instance, in a study performed by Ogasawara et al, the authors reported a case of PS with an acute course caused by 
Corynebacterium simulans. In that case, MRI images showed a high signal only at the intervertebral disc on days 1 and 
10, but a high signal at the 4th and 5th lumbar vertebra bodies across the intervertebral disc 40 days later.11 In another 
study, performed by Karakida et al, the authors reported a case of PS with rapid bone destruction after chemoradiotherapy 
for tongue cancer. In that case, no obvious abnormality was observed on CT imaging at the time of PS onset, but 
pathological fractures in C3 were seen 2 months later.12 The patient developed multiple organ dysfunction syndrome 
(renal and liver dysfunction, myocardial injury) and septic shock in the first week and rapid vertebral destruction within 2 
months after admission. Such a rapidly progressing PS condition involving severe vertebral destruction makes our case 
unique.
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Obesity is one of predisposing factors to PS.13 In a study performed by Schoof et al, the authors found that obesity is 
a risk factor for a severe course of spondylodiscitis.14 In this case, we suspected that the rapid progression of PS may be 
related to his obese status, because other well-known predisposing factors to PS, such as diabetes mellitus, long-term 
steroid therapy, malignancy, liver cirrhosis, chronic renal failure, malnutrition, substance abuse, HIV infection and 
septicemia, had not been identified in this patient.

Conclusion
In this report, we present a rare case of PS caused by S. constellatus. A unique aspect of this case is the acute and severe 
course of infection, which resulted in rapid vertebral destruction within 2 months after admission. His obese status may 
be relevant to his presentation. Streptococcus constellatus infections should not be overlooked, especially in patients with 
known risk factors and predispositions to infectious diseases.
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