Infection and Drug Resistance Dove

CASE REPORT
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Abstract: The incidence of a spinal epidural abscess (SEA), which can cause serious neurological complications, is low; however, the
incidence of SEA caused by Streptococcus is even lower, most of which are reported in the thoracolumbar spine and lumbosacral
segment. We reported a case of cervical SEA caused by Streptococcus constellatus infection, resulting in paralysis of the patient. The
acute onset of SEA in a 44-year-old male led to decreased upper limb muscle strength, lower limb paralysis, and loss of bowel and
bladder function, and imaging and blood tests suggested pyogenic spondylitis. Emergency decompression surgery and antibiotic
therapy were given, the patient gradually recovered, and the muscle strength of the lower limbs gradually improved. This case report
suggests the importance of early decompressive surgery and effective antibiotic therapy.
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Introduction

A spinal epidural abscess (SEA), also known as a spinal epidural infection, has a low incidence and is a potentially
destructive entity with insidious manifestations and variable progression that can cause serious neurological
complications.' The incidence of SEA caused by Streptococcus is even lower, and SEA is an uncommon problem that
accounts for 0.2 to 2 per 10,000 hospital admissions.” Staphylococcus aureus is the most common pathogen of SEA,?
whereas SEA induced by Streptococcus constellatus, which is found in normal human flora, is very rare and has only
been reported to be localized in the thoracic region, closely followed by lumbar involvement. We reported an extremely
rare case of cervical spine SEA caused by Strepfococcus constellatus infection causing paralysis in a patient.

Case Presentation

A 44-year-old male patient complained of “a 20-day history of neck pain with quadriplegia for 2 days”. Cervical spine
CT (Figure 1A-D) at a local hospital showed abnormalities in his C6-7 cervical segment, and conservative treatment was
performed with poor results. Two days before admission, he experienced numbness and weakness in his limbs, difficulty
urinating, and a fever with a body temperature up to 38 °C. Cervical magnetic resonance examination found: C6/7
abnormal signals of the vertebral body and intervertebral disc, abscess formation under the anterior longitudinal ligament
and spinal canal, compression of the spinal cord, and infectious lesions (Figure 2A—C). On the day of admission, the
physical examination showed limited flexion and extension of the cervical spine, weak bilateral upper extremity muscle
strength (bilateral triceps muscle strength class I, bilateral biceps muscle strength class I, grip strength grade 0), and loss
of tendon reflexes. Both lower limb muscles had a strength level of 0 and low muscle tone. Additional physical
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Figure 2 Preoperative MRI. (A) Sagittal T2-weighted MRI image; (B) sagittal fat-suppressed MRI image; (C) axial MRI image of the Cé6—7 disc space. Red arrows indicate
hyperintense signals in vertebral bodies and paravertebral tissue.

examination findings included: bilateral Achilles tendon reflex (-), knee tendon reflex (-), Hoffmann’s sign (-), sphincter
contraction without touch, bilateral ankle burn, heavy right side, and second-degree scald (Figure 3A and B). Laboratory
tests, including the Brucella antibody test, tuberculosis antibody test, and Mycobacterium tuberculosis T-cell test, were
negative, and serology showed inflammation (Table 1).
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Figure 3 (A and B) Scalded right ankle.
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Table | Laboratory Findings at Different Points in Time in This Case

Routine Blood Test On One Day One Week Two Weeks Two Weeks Re-Examination Re-Examination

Admission | After After After After After One Week After Two Weeks
Admission Admission Admission Admission Discharge Discharge

RBC (cells/L) 4.07x10" 3.65x10'2 3.27x10'2 3.39%10'? 3.82x10'2 3.73x10'2 3.87x10'?

WABC (cells/L) 8.84x10’ 7.87x10° 9.11x10° 5.11%10° 3.69%107 3.96x10° 2.12%10°

Hemoglobin (g/L) 122 109 97 98 122 108 122

Platelets (cells/L) 529%10° 314x10° 295x10° 480x10° 529%10° 383x10° 231x10°

Neutrophil percentage (%) 66.5 74.1 69.7 55.2 66.5 56.3 345

ESR (mm/h) 63 77 80 63 64 82 43

CRP (mg/L) 55.00 34.00 50.10 18.20 4.30 6.83 6.8l

Liver function

AST (U/L, 15-40) 29 14 70 25 17 15

ALT (UL, 9-50) 31 15 99 38 31 30

GGT (U/L, 11-50) 161 97 95 68 38 28

ALP (U/L.50-128) 164 107 140 154 101 84

Albumin (g/L, 40-55) 36.1 31.9 316 39.6 40.8 39.75

Brucella antibody test (-) NA NA NA NA NA

Tuberculosis antibody (TB-Ab) (-) NA NA NA NA NA

Mycobacterium tuberculosis (-) NA NA NA NA NA

T-cell test

G-TEST (0-70) <37.50 NA NA NA NA NA

GM-TEST (0-0.5) 0.06 NA NA NA NA NA

Blood culture +) NA NA NA NA NA

Bacterial culture NA (-) -) -) (-) )

Abbreviations: RBC, red blood cell; WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; GGT glutamyl transpeptidase; ALP, alkaline phosphatase; NA, not available; (-), negative; (+), positive.

Two days after admission, the patient underwent posterior cervical spine decompression and fixation under general
anesthesia. Preoperative X-ray examination showed C6-7 cervical vertebral body abnormalities and cervical spine
degeneration (Figure 4A and B), and the operation went smoothly and the decompression was adequate. Postoperative
examination of the internal fixation position was good, as seen in perspective (Figure 4C and D), but there was no
significant improvement in limb mobility immediately after the operation. On the first day after surgery, the patient
indicated a significant recovery in the strength of both upper limbs, and the physical examination showed that the grip
strength of both hands was restored to grade 3 and the sensation of both lower limbs was restored, yet the muscle strength
was not significantly improved. On the second day after surgery, the patient complained of an increase in body
temperature at night, up to 38.5 °C, and an increase in his inflammatory factors compared to preoperatively. Blood
culture findings showed Streptococcus constellatus infection, and antimicrobial susceptibility test results indicated that
blood isolates were sensitive to vancomycin, penicillin G, cefepime, cefotaxime, levofloxacin, chloramphenicol, and
linezolid. Considering that the patient had severe symptoms, the patient was given systemic antibiotic therapy (vanco-
mycin injection 1000 mg, q12h, IV drip; Cefzoxime sodium 1 g, q8h, IV drip) and symptomatic treatments such as fluid
replacement, maintenance of water-electrolyte balance, and nutritional support.

After 2 weeks of vancomycin and cephalosporin treatment, the patient’s blood culture reexamination results were negative, the
serological inflammatory indicators showed a downward trend (Table 1), the body temperature remained stable at 38 °C, and the
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Figure 4 Preoperative X-ray. Lateral (A) and anteroposterior (B) radiographs before surgery show degeneration of the cervical spine and Cé-7 vertebral bone destruction.
Postoperative X-ray. Lateral (C) and anteroposterior (D) radiographs show C3-T1 instrumentation (posterior).

sensory and muscle strength of both lower limbs recovered more than before, the left side was obvious and the right side was weak
(Supplementary Video 1); however, there was a neck rash. The dermatology department and clinical pharmacy department

considered that the neck rash was related to the previous use of vancomycin, so we changed the antibiotic (linezolid 0.6 g, q12h, IV
drip) for symptomatic treatment. After 3 weeks of systemic antibiotic treatment, the patient’s condition tended to be stable, and the
muscle strength and sensory motor function of both lower limbs were significantly improved compared with those before surgery
(Supplementary Video 2). The muscle strength of the left lower limb was grade 4, and that of the right lower limb was grade 3.

Inflammatory indicators showed a good downward trend (Table 1). The MRI reexamination results showed that the cervical spine
infection was relieved compared with the previous observation (Figure SA-D). CT reexamination of the cervical spine showed
that the C6/7 vertebral body was severely damaged and the bone defect was obvious (Figure 6A—F). Therefore, the patient
underwent a second operation under general anesthesia for an anterior infection lesion removal and internal fixation of the cervical
spine. During the operation, it was found that the lower edge of the C6 vertebral body, the upper edge of the C7 vertebral body, and
the C6/7 intervertebral space were obviously damaged, cavities were formed, and some blood gushed out of the cavity
(Figure 7A—C). The infection lesion was carefully removed, and the tissue was removed for routine pathological culture.
A fibular allogeneic bone of appropriate length (Figure 7D and E) was selected and placed between the C5-7 vertebral bodies,
and an anterior cervical titanium plate was fixed in front of C5 and C7 (Figure 7F). The results of pathological culture during the
operation showed acute and chronic inflammatory cell infiltration and granulation tissue formation, and the clinical results were
consistent with inflammatory lesions (Figure 8A and B). According to all the test results, tuberculosis infection and Brucella
infection were excluded, and the patient was finally diagnosed with SEA caused by Streptococcus constellatus.

Within a week of the second operation, the patient continued to receive systemic antibiotics, and the serological
inflammatory index gradually decreased to normal. Bacterial culture and anaerobic culture of the puncture fluid were both
negative (Table 1), indicating that systemic antibiotic therapy was effective. The patient’s CT (Figure 9A-D) and X-ray
(Figure 9G and H) review images showed that the internal fixation position was good, the intervertebral space and C6-7
vertebral bone mass were filled on the CT review image (Figure 9E and F), and the patient was discharged. Two weeks after

Figure 5 Postoperative MRI. (A) Sagittal fat-suppressed MRI image; (B) sagittal T2-weighted MRI image; (C) Axial MRI image of the Cé6 vertebra; (D) Axial MRI image of the
C7 disc space. Red arrows indicate hyperintense signals in vertebral bodies and paravertebral tissue.
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Figure 6 Postoperative CT. (A and B) Sagittal CT image; (C and D) Coronal CT image; (E) C6 upper edge of the vertebral body axial CT image; (F) Lower edge of the Cé
vertebral body axial CT image.

Figure 7 Images during the second operation. (A) The white arrow indicates cavities were formed, and blood fluid flowed out; (B) The white arrow indicates that the
remaining bone mass at the upper edge of the Cé vertebral body cannot be inserted into the screw; (C) The white arrow indicates that the Cé/7 intervertebral space was
obviously damaged; (D) A fibular allogeneic bone of appropriate length was placed between the C5-7 vertebral bodies; (E) Schematic diagram of the fibular allogeneic bone;
(F) The anterior cervical titanium plate was fixed in front of C5 and C7.
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Figure 9 Postoperative examination images after the second surgery. (A and B) Sagittal CT image (posterior); (C and D) sagittal CT image C5-7 instrumentation
(Anterior); (E) C5 lower edge of vertebral body axial CT image; (F) Upper edge of C7 vertebral body axial CT image. Lateral (G) and anteroposterior (H) X-ray.

discharge, the patient’s serological examination showed that the inflammatory indicators tended to be normal, and there was
no significant change (Table 1).

Discussion

Streptococcus constellatus belongs to the group of Streptococcus anginosus (SAG) and tends to cause purulent infections at
different sites,* such as liver abscess, empyema, endocarditis, and odontogenic infections.’ The incidence of SEA caused by
streptococci is low, reported mainly in the thoracolumbar spine and lumbosacral segment, and the causative bacterium is
usually Staphylococcus aureus. Cervical spine SEA induced by Streptococcus constellatus infection is extremely rare, such as
the case we reported, in which patients are characterized by quadriplegia and rapid progression of infection.

SEA, also known as a spinal epidural infection, is a rare but serious condition that carries with it a high rate of mortality and
associated factors, including immunocompromise, bacteremia, and adjacent infection,® characterized by insidious manifesta-
tions and variable progression that can cause serious neurological complications. Streptococcus constellatus is an extremely
rare SEA pathogen with only a few cases. For instance, Dai et al reported that a 58-year-old female had SEA caused by
Streptococcus constellatus infection,” Korugan et al reported invasive suppurative spondylitis caused by Streptococcus
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constellatus infection,® Jin et al reported another obese patient with acute suppurative spondylitis caused by Streptococcus
constellatus,” and Takada et al reported a rare case of suppurative thrombophlebitis of the posterior neck caused by
Streptococcus constellatus.” All of these patients recovered after surgery and 6-8 weeks of systemic antibiotics.’

The diagnosis of SEA needs to be made carefully, and a correct diagnosis is crucial to the treatment of SEA. As we
reported in this case, his clinical symptoms (high fever, limb paraplegia, motor sensory dysfunction, urination and
defecation dysfunction) were not specific, and there are similar manifestations in other diseases, such as cervical
spondylotic myelopathy.'® Imaging manifestations such as bone defects and bone destruction can also be seen in spinal
tuberculosis disease. The laboratory test results (increased inflammatory indicators such as CRP and ESR) are similar to
some infections commonly seen, such as Brucella infection.!! Therefore, the diagnosis of SEA should be based on the
patient’s comprehensive conditions, combining clinical symptoms, laboratory examination results, imaging examination
results, blood culture, bacterial culture, tissue culture, etc.

The first choice for SEA treatment is surgery combined with systemic antibiotic treatment. Surgical treatment is
indicated in patients with spinal cord or cauda equina compression with progressive neurological deficits.'* In our case,
after the first surgical treatment, the muscle strength and sensorimotor functions of the extremities, and stool and urine
functions gradually improved, indicating the importance of timely surgical intervention. Systemic antibiotic treatment
can effectively inhibit the progression of SEA. After 2-3 weeks of systemic antibiotic treatment, the patient’s routine
blood test, blood culture, bacterial culture and other examination results improved significantly. The choice of antibiotics
should be based on the results of the bacterial culture drug sensitivity test. During systemic antibiotic treatment,
antibiotics should be appropriately changed according to the patient’s laboratory examination results and clinical
manifestations. Relevant studies show that systemic antibiotic treatment should be maintained for at least 6 weeks."
The specific stop time should be based on the patient’s condition and laboratory examination results.

In contrast to the previously reported SEA in the thoracolumbar and lumbosacral segments, in this case, we reported
SEA in the cervical spine, with more severe neurological deficits and almost zero muscle strength in the extremities, and
the patient also had some liver dysfunction. Bone destruction is not uncommon in SEA.'* In this case, through two CT
examinations before and after surgery, it was found that bone destruction progressed rapidly within 3 weeks. One
operation was not enough to solve the problem, so a second operation was needed. In this case, it was found that the C6
vertebral body was severely damaged during the second operation, and the remaining upper edge was smaller, leading to
difficulty in placing nails. The C6-7 intervertebral space and C7 upper edge were also severely damaged, so we finally
adopted the surgical method of implanting allogeneic bone between C5-7 and fixing a titanium plate on C5 and C7.

Through this case, we learned that correct diagnosis and timely treatment are the top priority when patients have SEA
caused by streptococcal infection, and systemic antibiotic treatment is essential. Patients with neurological defects should
be immediately decompressed by surgery because it is not clear at what time the neurological defects become
irreversible.'® In the following month of follow-up, the patient’s limbs recovered well and had the ability of autonomous

movement (Supplementary Videos 3 and 4).

Conclusion

In this report, we present a rare case of SEA caused by Streptococcus constellatus. The uniqueness of this case is that the
infection site occurred in the cervical vertebra, the bone destruction progressed rapidly within 3 weeks, and the patient
underwent two operations. After emergency decompression operation and antibiotic treatment, the patient’s feelings
gradually recovered, and lower limb muscle strength gradually improved. This case report demonstrates the importance
of early decompression surgery and effective antibiotic treatment.

Patient Consent and Ethics Statement

Compliance with ethical standards. The patient provided informed consent for publication of the case, which included the
publication of the patient’s own clinically relevant images No institutional approval was required for the publishing of
this case report.
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