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Abstract

COVID-19 is currently a major health problem, leading to respirato-
ry, cardiovascular and neurological complications, with additional mor-
bidity and mortality. Spinal infections are rare, representing around 
1% of all bone infections and comprising less than 2 per 10,000 of all 
hospitalizations in tertiary care centers. Spondylodiscitis is a complex 
disease, with challenging diagnosis and management. We report the 
case of a 45-year-old man, non-smoker hospitalized for severe COV-
ID-19 disease with respiratory failure. Post-COVID-19, in the 8th week 
after discharge, he was diagnosed by magnetic resonance imaging 
with spondylodiscitis, but etiology was not confirmed by microbiologi-
cal investigations. Antibiotics were used, considering the identification 
of MRSA from cultures of pleural fluid and nasal swab, but surgical 
intervention was not provided. Clinic, biologic and imagistic were im-
proved, but rehabilitation and long term follow up are necessary. We 
concluded that spondylodiscitis with spinal abscess is a rare but severe 
complication post-COVID-19 disease, due to dysbalanced immune re-
sponse related to the respiratory viral infection, endothelial lesions, 
hypercoagulation and bacterial superinfection.
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Introduction

The Coronaviral Disease 2019 (COVID-19) emerged as a 
primarily respiratory tract infection, but soon, the clinical and 
pathological data evidenced the systemic characteristics and 
extrapulmonary increasingly expression [1]. 

The etiological agent is SARS-COV-2, which can damage the 
endothelial cells, increasing the risk of vascular coagulation, al-
though asymptomatic or paucisymptomatic cases are common 
[1,2]. 

In a large series of autopsy, all cases presented variable de-
gree of endothelial damage and 87% of cases evidenced arte-
riolar thrombosis [2-4]. 

De facto, even the COVID-19 Interstitial Pneumonia (IP) could 
be related to diffuse micro-infarctions of the lung. Lymphocytes 
and monocytes are often decreased, impairing the immune re-
sponse to other bacterial or fungal infectious agents [5,6]. 

Essentially, COVID-19 consist of a complex clinical disorder 
including disseminated micro-embolisms, bleeding diathesis, 
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diffuse vasculitis, autoimmune aggression and decreased anti-
bacterial defence. 

Spondylodiscitis associated to COVID-19 are new perspec-
tives of COVID-19, rarely reported in the medical literature [7]. 

Spodylodiscitis (SD) is an infectious inflammation involv-
ing the vertebrae, vertebral discs and adjacent structures, 
with pyogenic, granulomatous (tuberculous, brucellas, fungal) 
or parasitic features. Yearly incidence of SD rage from 0.2 per 
100000 to 2.4 per 1,00,000 but is three times more frequent in 
men than women [8]. Practically, SD is rare, although the diag-
nostic could be underestimated, mostly in poor regions, with 
poor hygiene and difficult access to health care facilities [9]. 

The SD can occur at any age, while is most often found in the 
sixth decade of life [10].

Moreover, the risk factors of SD are old age, diabetes mel-
litus, steroid therapy, rheumatic diseases, spinal surgery, kidney 
failure, liver cirrhosis, cancers, intravenous drugs use, intravas-
cular devices, HIV or various infections of skin and soft tissues, 
mouth mucosa, genitourinary or respiratory tract [11,12]. 

The source of infection in SD is often undetected at diagnosis 
time [12,13]. The etiology could be bacterial or non-bacterial. 
The largest proportion of spondylodiscitis cases is caused by 
Staphylococcus aureus (20-40%), following Enterobacteriaceae 
spp. (7% - 33%), Streptococci spp., Enterococci spp. (5% - 20%), 
and anaerobic germs (less than 4%) [11,14,15]. 

Before the antibiotics use, spondylodiscitis thought to have 
led to mortality of 25–71% of cases, but nowadays is decreas-
ing to 2–12% [11,16]. The pathogenic mechanisms are mainly 
blood-borne infections, either in spontaneous or post-operative 
SD [17]. The most common location of spondylodiscitis is the 
lumbar (60%), the breast (30%) and the cervical spine (10%) 
[16,18]. 

The diagnostic of SD is based on clinical, laboratory and im-
aging criteria. 

Early stages of SD are characterized by nonspecific symp-
toms such as mild fever, general malaise, weakness, and weight 
loss. The main complaint is the back pain, That is intensifying at 
night, although the pain could miss in 15% of cases [19]. 

The diagnostic of SD is often delayed, due to the low speci-
ficity of clinical presentation [17,20]. The occurrence of compli-
cations, as sepsis, multiorgan failure or neurological symptoms 
could be related to para or intraspinal abscess or destruction of 
vertebrae bone, rising the mortality up to 17% [20]. 

High titers of C-Reactive Protein (CRP) and increased white 
blood cell count are usually markers of infections, although 
their significance is limited for the detection of SD [20,21]. 

The accurate diagnosis requires histological analysis or di-
rect detection of aetiologic germ, from the blood cultures or 
cultures of biopsy samples [7,22,23]. Blood culture is the easi-
est, cheapest, and most effective method for confirming the 
etiology. Blood culture, both aerobic and anaerobic, obtained 
before the antibiotic treatment are found positive in 40%-70% 
of patients with SD and up to 82% in epidural abscess [22].

X-ray images of the spinal segments have occasionally as-
sociated osteolysis and shadowing of the paravertebral soft 
tissue, suggesting of a spinal abscess. Magnetic Resonance Im-
aging (MRI) is more sensitive and specific for the diagnosis of 
SD and therefore is the method of choice [22,23]. Paraverte-
bral abscess could be a complication of spondylodiscitis, mostly 
appeared in hospitalized patients with an estimated incidence 
from 1.2 to 3 per 10000 patients [1,24].

A half of cases has normal white blood cell and no fever, 
while bacteremia is detected in 60% and Staphylococcus aureus 
is responsible for 70% of cases [1,25,26]. 

The antibiotic conservative treatment is the standard of 
care for SD, but the failure rate range between 25% to 56%. 
The surgical treatment is recommended in patients with cauda 
syndrome, extensive bone destruction or antibiotic treatment 
failure. Minimally invasive surgical procedure is more and more 
advised [1,27].

There are no guidelines for the duration of therapy, but pa-
tients typically require 4–8 weeks of therapy [1,16,17,23,30]. 
Postoperative recovery depends on age, health status, comor-
bidities, and history duration [31] but above all on the patient’s 
neurologic status immediately before surgery [23,24].

We present the case of a 45-year-old patient hospitalized 
with COVID-19 infection with severe form treated high doses of 
cortico-therapy, antiviral and immunomodulator who presents 
spondylodiscitis with paravertebral abscess T11 /T12 secondary 
to the viral infection.

Case report 

We present the case of a 45-year-old male, non-smoker, oc-
casional consumer of alcohol, with professional toxic respirato-
ry exposure and a personal medical history of appendicectomy, 
duodenal ulcer and lumbar disc herniation. He was admitted to 
hospital for fever (maximum 39.7°C), abdominal pain and diar-
rhoea, with onset of 10 days.

Furthermore, he found at home a positive result of self-test 
COVID-19 antigen and he notified worsen general condition, fa-
tigue, chest constriction and dry cough after a 5-day course of 
self-treatment with Clarithromycin, acetaminophen and acetyl-
salicylic. 

The clinical examination revealed altered general condition, 
body mass index = 27.3 kg/m2 Glasgow coma score 15, pale 
skin, high fever of 40.1°C, RR=24/min, SpO2 =92% with supple-
mental oxygen flow of 5 l /min by nasal cannula, rhythmic heart 
sounds, HR=87 b/min, no lower limb oedema. The COVID-19 
diagnostic was confirmed by a positive test RT-PCR-SARS-Cov-2. 
The thoracic Rx examination evidenced suggesting images of 
COVID-19 pneumonia (Figure A1).

The first line antiviral treatment was Favipiravir, but it was 
replaced in the second day with Remdesivir for a course of 6 
days, due to the worsening of general condition and decreas-
ing of oxygen saturation to 84%. Supplement of oxygen flow 
to 20 L/min (by mask) was necessary to increase the SpO2 to 
96%. Although the lab tests for interleukin 6 and D-Dimers 
were not available, we considered the clinical course was cor-
related with high values of neutrophile/lymphocyte ratio and 
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Figure A1: Chest X-ray at admission (H-Day 1) Accentuated intersti-
tial pattern, inhomogeneous subpleural opacities in the lower half 
basal bilaterally.

other inflammatory markers as predictors for “cytokine storm” 
and three doses of Tocilizumab 800 mg every 12 hours were 
managed. According to the treatment local protocol for severe 
COVID-19 pneumonia, Ceftriaxone for 10 days was the antibi-
otic of choice. Pathogenic treatment with Dexamethasone for 
inflammation and Clexane for hypercoagulation were used dur-
ing the hospitalization. Other drugs were provided as antitus-
sives, antipyretics, antacids and hepatoprotectives. The clinical 
state was progressively improved, with oxygen withdrawal and 
normalization of inflammatory syndrome (Table 1). The patient 
was discharged with recommendation of Apixaban 2.5 mg bid 
for anticoagulation.

Shortly after discharge, he complains lumbar pain with ir-
radiation in the pelvic limbs and marked functional impotence 
that required medical investigations. The spinal Magnetic Reso-
nance Imaging (RMI) examination with contrast described a le-
sion process centred at the level of the intervertebral disc T11-
T12 highly suggestive of a spondylodiscitis with paravertebral 
abscess on the left side (Figures 1,2,3). 

A Computer Tomography (CT) examination of the chest and 
abdomen evidenced massive pleural effusion with passive at-
electasis of the left lung parenchyma, right pleural effusion in 
small amounts, mediastinal lymphadenopathy, and right lung 
images corresponding to post-Covid-19 residual inflammation.

Figure 1: MRI sagittal section segment dorso-lumbar spine T2 TSE: 
Vertebral intraspongiosis bone edema T11 and T12 (hypersignal 
T2), disruption of the bone cortex adjacent to the T11 disc with 
disc damage.

Figure 2(a,b): MRI sagittal section segment dorso-lumbar spine T1 
+ C TSE FS: contrast enhancement at T11, T12 with intervertebral 
disc involvement.lesion process centred at the level of the inter-
vertebral disc T11-T12 with extension at both adjacent vertebral 
plates causing osteolysis associating peripheral contrast enhance-
ment and significant intraspongiosis oedema in both vertebral 
bodies concerned (T11 and T12 ).

Figure 3(a,b): MRI axial section dorsal spine segment T11 T1 + C 
TSE FS and Figure 6. MRI coronal section dorso-lumbar spine seg-
ment T1 + C TSE FS: ‘’ring-like” contrast enhancement in the ver-
tebral body with left paravertebral extension of the inflammatory 
process (paravertebral abscess).

A catheter was applied for the left thoracic drainage and 
2700 ml of pleural fluid was evacuated. The bacteriological ex-
amination was negative for tuberculosis, but a positive culture 
of Methicillin-Resistant Staphylococcus Aureus (MRSA) was re-
ported, concomitant with MRSA nasal colonization. The bron-
choscopy ruled out the proliferative appearance or suspected 
dysplasia and concluded the aspect of diffuse bronchitis. Bron-
cho Alveolar Lavage (BAL) was performed in the territory of left 
inferior lobe and right superior lobe and consecutive cytology 
examination support relatively rare lymphocytes and very rare 
mesothelial cells. Adenosine deaminase in pleural fluid has nor-
mal values, PCR-TB and Quanti FERON-TB test were negative.

A percutaneous CT guided vertebral biopsy in the T11/T12 
disc was performed, with microscopic description of cartilagi-
nous disc tissue, small fragments of bone tissue, proximal to a 
fibrin-haematic clot and a small epidermal cyst. Microbiological 
investigations of the biopsy sample were not available. There 
was not available another vertebral biopsy.

Other investigations were negative, including tumoral mark-
ers (alfa-fetoprotein, CEA, CA19.9, CA15.3), autoimmune mark-
ers (antiphospholipid, anticardiolipin, lupus anticoagulant anti-
bodies), viral markers (HIV, hepatitis B or C).
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Table A1: Lab results during hospitalization for severe Covid-19 
in a 45-years old man patient. 

Blood Tests NRV H-Day 1 H-Day 2 H-Day 7 H-Day 11

ALT [U/L] 0-50 119 95 289 307

AST [U/L] 14-59 98 48 151 72

CK [U/L] 30-170 43 27 29 24

CREATININE 
[mg/dl] 0.5-1.25 0.98 0.81 0.95 0.85

UREA [mg/dl] 15/42.9 43 33.3 39.2 39.6

GLUCOSE [mg/dl] 74/106 103 92 67 83

LDH [U/L] 313/618 
U/L 197 300 236

CRP [mg/dl] 0-1 193 27 7

ESR [mm/h] 2-10 52 70 18

Ferritin [ng/mL] 17.9-464 1170

FIBRINOGEN 
[mg/dl] 200-400 967 753 461

LEUKOCYTES 
[/ µL]

4000-
10000 16700 16400 10000 12000

NEUTROPHIL 
[/ µL]

2000-
7000 15480.9 15793.2 8610 9180

LYMPHOCYTE 
[/ µL]

700-
5000 467.6 300.07 880 1200

Ratio N/Ly 1-3 33.10 52.63 9.78 7.65

NRV: Normal Reference Values; H-Day: The Day Of Hospitalization; ALT: 
Alanine Aminotransferase; AST: Aspartate Aminotransferase, CK: Cre-
atine Kinase, LDH: Lactate Dehydrogenase, CRP: C-Reactive Protein, 
ESR: Erythrocyte Sedimentation Rate.

During post-Covid-19 multidisciplinary investigations for the 
back pain, the patient experienced 2 short courses of antibiotic 
associations: 3 days of Vancomycin, Meropenem and Levofloxa-
cin, 3 days of Ceftriaxone, Vancomycin and Ciprofloxacin. How-
ever, the pain score and the inflammatory markers has been 
increasing in the following 8 weeks after COVID-19 hospitaliza-
tion.

The data assessment supported the diagnostic of T11/12 SD 
and left paravertebral abscess, although the aetiology has not 
been identified. The therapeutical decision considered the sta-
tistical probability of staphylococcal aetiology in at least 50% 
of cases and the context of positive culture of pleural fluid and 
nasal swab. The recent history of severe COVID-19, previous 
treatment with Ceftriaxone and the characteristic of methicil-
lin-resistance justified Vancomycin and Rifampicin for the first 
line of antibiotic treatment [7]. While the clinical condition and 
biology improved in 8 weeks of antibiotic, the follow-up after 6 
weeks evidenced relapse by increasing of inflammatory mark-
ers and pain score (Table A2). Meanwhile, the imagistic recov-
ery was not significant. The neurosurgical drainage was not re-
gard as opportune, due to the small size of the paravertebral 
collection and absence of neurological deficit, and continuing 
conservative treatment was recommended. The TB-cultures 
kept on negative in 8 weeks. Echo-cardiography and cardiologic 
examination excluded concomitant endocarditis. Although the 
patient continued to be afebrile there were prevailed 4 sets of 
haemocultures that were negative. We decided a second line 
of treatment for MRSA with Linezolid and TMP-SMX for other 8 
weeks [12]. The evolution was favourable, with biological nor-
malization, but the pain is incompletely retrieved and will be 
managed by rehabilitation programmes [Figure A2]. 

Figure A2: The sequential values of inflammatory markers and the 
pain score during post-COVID-19 spondylodiscitis.

Discussion

Spondylodiscitis and/or epidural abscess are rare diagnostics 
in general population and the relationship with COVID-19 is not 
clarified. Nevertheless, it is expected that these conditions are 
underdiagnosed, in COVID-19 patients with coma or severely 
compromised, when other vital clinical interventions are priori-
tized.

Systematic research by key words “COVID-19, spondylodisci-
tis, and/or epidural abscess” identified in December 2022 only 6 
publications, in Web of Science Core Collection, from the fields 
of medicine general internal [2], clinical neurology [1], ortho-
paedics [1] and surgery [2]. From 16 reported cases, 5 of them 
were related to fungal aetiology (1 Candida albicans, 1 Aspergil-
lus nidullans and 3 Aspergillus fumigatus) [28,29].

The other 11 cases described bacterial SD and/or epidural 
abscess, either during the COVID-19 episode, or in the next 12 
weeks post-COVID-19 [30-33]. 

The age of patients ranged between 24 and 78 years old (av-
erage 55,27), were predominantly males (7/11) and had associ-
ated comorbidities, mainly blood hypertension (5/11). It could 
be supposed that vascular microbial penetration during bacte-
raemia is facilitated by the damaged vascular endothelium, re-
lated to COVID-19 and arterial hypertension. 

The potential iatrogenic immunosuppression induced by 
Tocilizumab (antagonist of the interleukin-6 receptor), hydroxy-
chloroquine or corticosteroids, after therapeutical used for se-
vere COVID-19, was notified in a third of cases (4/11). Although 
immunosuppression could be a favourable condition for the de-
velopment of SD, the severity of COVID-19 appears not critical. 
The distribution of spine lesions (SD and/or epidural abscess) by 
the anatomic site evidenced by MRI have uniform involved the 
cervical, thoracic, and lumbar region, usually corresponding to 
multiple vertebral units. Back pain was the constant symptom 
of SD, while the rate of fever was 27.7%. Unknown microbial 
aetiology was assumed in three cases. Tuberculosis was found 
12 weeks post-COVID by histopathology examination, in a pre-
viously heathy young woman. The main aetiology was MSSA, 
in two thirds of cases (7/11), documented by culture from the 
aspirate or biopsy of the lesion, while haemocultures were posi-
tive simply in three of these cases. The empiric antibiotic treat-
ment was specified in 3 from 10 nontuberculous infections, 
and two of them ended as unidentified aetiology. Antibiotic ac-
cording to the susceptibility testing was chosen in six patients, 
and replaced the first line in one other case, but all cases ex-
perienced surgical specific interventions. Excepting one death 
by multisystem organs failure and one case of deterioration by 
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Table A2: Post-Covid-19 biological progress of results associated with spondylodiscitis diagnostic and conservative treatment.

Blood Tests NRV Wk-4 Wk-6 Wk-8 Wk-10 Wk-12 Wk-18 Wk-24 Wk-26 Wk-28 Wk-32 Wk-36 Wk-40

ALT [U/L] 0-50 419 91 45 157 31 19 17 110 31 29

AST [U/L] 14-59 118 34 27 45 17 15 15 39 22 20

CK [U/L] 30-170 48 29 53 97 142 86 149

CREATININE [mg/dl] 0.5-1.25 1.05 0.88 0.82 0.98 0.92 1.15 0.92 0.99 1.02

UREA [mg/dl] 15/42.9 36 33 22 27 30 32 35 37 36

GLUCOSE [mg/dl] 74/106 103 89 92 92 107 99 86 96 102 92

LDH [U/L] 313/618 U/L 482 326 551 236 220 349 310 323 388

CRP [mg/dl] 0-1 2 11.5 34 52 46 22 16.8 3.24 1.07

ESR [mm/h] 2-10 4 5 38 52 49 4 8 16 6 4 6

Ferritin [ng/mL] 17.9-464 713 545 331 249 199 164 306 136 106

FIBRINOGEN [mg/dl] 200-400 287 967 842 720 562 264 532 436 290 235 308

LEUKOCYTES [/ µL] 4000-10000 3900 10540 20550 12000 7300 4200 7800 6600 9800 6000 4600 5300

NEUTROPHIL [/ µL] 2000-7000 2300 7910 17520 9180 5730 2580 6290 5030 7830 4770 3100 3500

LYMPHOCYTE [/ µL] 700-5000 880 1460 1550 1200 1050 1140 1000 1010 1240 780 1110 1300

Ratio N/Ly 1-3 2.61 5.41 11.30 7.65 5.45 2.26 6.29 4.98 6.31 6.11 2.79 2.69

NRV: Normal Reference Values; H-Day: The Day Of Hospitalization; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase; CK : Creatine 
Kinase; LDH: Lactate Dehydrogenase; CRP: C-Reactive Protein; ESR: Erythrocyte Sedimentation Rate; WK: Number Of Weeks Since COVID-19.

Table 1: Characteristics of reported cases with Spondylodiscitis related to COVID-19 [30,31,32,33].
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pulmonary thrombosis, the other patients noticed remission of 
infection and clinical improvement (Table 1). 

*second line antibiotic, according susceptibility test Refer-
ring to our case presentation, we have identified several pecu-
liarities and open questions. He was a younger male than the 
average age of the previous reported cases. Although his past 
medical history was not relevant for risk factors of severe CO-
VID-19, he experienced severe pneumonia, requiring complex 
treatment, including corticosteroid, immunomodulator with 
Tocilizumab, and oxygen flow supplementation. Immunosup-
pression was consecutive to severe viral infection and iatrogen-
ic interventions during hospitalization, but professional toxic 
respiratory exposure should also contribute to severe lung ex-
pression of COVID-19. 

Immunosuppression was consecutive of viral infection and 
iatrogenic procedures during hospitalization, but the serious 
lung expression of COVID-19 might also be influenced by the 
professional respiratory toxics. Moreover, we noted a history 
of lumbar disc and herniation, that could point a predisposing 
condition for discal disfunctions. MRI decided the diagnostic of 
thoracic SD and paravertebral abscess, but the aetiology was 
not identified neither in haemoculture, nor in the spine biopsy 
lesions. The probability of staphylococcal spinal infection was 
considered, due to the bacterial evidence in positive cultures 
of pleural fluid and nasal swab, and according to the statisti-
cal data. Different from MSSA of reported cases, MRSA was iso-
lated in our patient and probably involved in SD. The source of 
MRSA is supposed to be related to hospital, according to the 
case definition of health care associated infections [34]. 

Persistent or recurrent staphylococcal bacteriaemia related 
to SD in the COVID-19 pandemic has been reported in other 
cases of young healthy patients and unapparent infectious foci, 
speculated to be accounted to the immune disfunction, with 
secondary (reactive) hemophagocytic lymph histiocytosis and 
to the diffuse vascular damages [35,36,37,38]. The first line of 
anti-staphylococcal antibiotics aimed highly antibiotic resistant 
MRSA but resulted in incompletely recovery after six weeks. Ad-
ditional course of second line antibiotics was necessary. Our pa-
tient has persistent back pains, but no neurological deficit, and 
the surgery was not accepted as a treatment option, in contrast 
to the reported cases discussed above.

Conclusions

Spondylodiscitis with spinal abscess can be a rare but severe 
complication post-COVID-19 disease, due to dysbalanced im-
mune response and following the respiratory infection, endo-
thelial lesions, hypercoagulation and bacterial superinfection. 
Experience of a larger number of cases and additional studies 
are required to clarify the relationship of COVID-19 associated 
SD and reactive hemophagocytic lymph histiocytosis. Second-
ary spinal infections and their complications should be consid-
ered in patients with spinal neuromuscular symptoms related 
to COVID-19, comprising neurologic and neurosurgical evalua-
tion in diagnostic and monitoring COVID-19 protocols.
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