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Abstract: Although recent diagnostic and management methods have improved the prognosis of
cervical epidural abscesses, morbidity and mortality remain significant. The purpose of our study is
to define the clinical presentation of cervical spinal epidural abscess, to determine the early clinical
outcome of surgical treatment, and to identify the most effective diagnostic and treatment approaches.
Additionally, we analyzed studies regarding cervical epidural abscesses and performed a review of
the literature. In this study, four patients with spinal epidural abscess were included. There were
three men and one woman with a mean age of 53 years. Three patients presented with motor deficits,
and one patient was diagnosed incidentally through spinal imaging. All the patients had fever, and
blood cultures were positive. Staphylococcus aureus was the most common organism cultured from
abscesses. All patients underwent a surgical procedure, and three patients recovered their normal
neurological functions, but one remained with mild neurological disability that was resolved two
years postoperatively. The mean follow-up period was 12 months, and no deaths occurred in this
series. Furthermore, we identified 85 studies in the literature review and extracted data regarding the
diagnosis and management of these patients. The timely detection and effective management of this
condition are essential for minimizing its associated morbidity and mortality.

Keywords: cervical spinal epidural abscess; surgery; treatment; outcome

1. Introduction

Spinal epidural abscess (SEA) is an infection characterized by the accumulation of
purulent material in the space between the dura mater and the osseoligamentous confines
of the spinal canal [1,2]. It is an unusual disorder, and in a review carried out by Darouiche
et al., the prevalence rate varied from 0.18 to 1.96 per 10,000 admissions in hospitals [3].
Despite recent improvements in the diagnosis and treatment of SEA, the mortality rate is
still high, ranging from 4.6% to 31% [4].

Spinal epidural abscess has a peak incidence in the sixth and seventh decades of
life [5]. When all large series are considered, male predominance is 2:1 [6]. Predisposing
systemic conditions include diabetes mellitus, intravenous drug abuse, renal disease, al-
coholism, HIV infection, malignancy, morbid obesity, long-term corticosteroid use, and
septicemia [7,8]. Local conditions that predispose an individual to epidural space in-
fection include recent spine trauma, spinal surgery, and intrathecal injection or catheter
placement [9].

The responsible pathogens are identified through blood cultures or cultures taken
during surgery. Of the microorganisms shown to be causative agents of spinal epidural
abscesses, Staphylococcus aureus is the most prevalent [10]. The infection is often caused
by Streptococcus species, which are the second most frequently isolated bacteria. Although
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less common in general, Gram-negative bacilli are frequently isolated from intravenous
drug abusers [11]. Mycobacterium tuberculosis, fungal species, and parasitic organisms are
rare causes of spinal epidural abscess, especially without associated vertebral osteomyelitis.
In some patients, cultures are sterile, and the infecting organism cannot be identified. The
mainstay of treatment for spinal epidural abscess is early diagnosis followed by surgical
debridement and intravenous antibiotics [12].

Although detection can occur at any level of the spine, epidural abscess in the cervical
spine is rare. The incidence of spinal epidural abscess affecting the cervical spine is observed
in only 18% to 36% of SEA cases, which is lower than the occurrence in the lumbar or
thoracic spine [6]. Despite its lower prevalence, cervical SEA is consistently associated
with worse neurological functional outcomes and a higher risk of morbidity and mortality.
These findings suggest that the cervical location presents a unique pathology compared
to infections in the thoracic or lumbar regions, potentially influenced by factors such as
dynamic motion and the presence of the cervical spinal cord [11].

The optimal treatment for cervical epidural abscesses remains controversial. Therefore,
the purpose of our study is to define the clinical presentation of cervical spinal epidural
abscess in a case series and to determine the early clinical outcome of surgical treatment.
Also, we conducted a systematic review of the existing literature related to cervical epidu-
ral abscesses.

2. Materials and Methods

In this study, four patients with cervical spinal epidural abscess (CSEA) underwent
surgical treatment in our department. There were three men and one woman. Their ages
varied from 23 to 68 years, and the average age was 53 years.

Three patients presented with motor deficits, and one patient presented incidentally
upon spinal imaging. Two patients had involvement of the anterior column of C2–C4, one
patient had involvement of C1–C5, and another patient had involvement of C2–C5. All the
patients had fever. The time between the appearance of clinical symptoms and surgical
treatment was 14 days on average. The median time from admission to surgery was 72 h.

We identified predisposing factors to the development of the infection in two patients.
Diabetes mellitus was present in one case and abuse of venous drugs in another.

The infectious agent was identified in all patients through cultures during surgery.
Staphylococcus aureus was the predominant germ. Anteroposterior and lateral cervical
spine radiographs and Gadolinium-enhanced magnetic resonance imaging (Gd-MRI) were
performed in all patients (Figures 1 and 2). In all patients, the lesion was located in the
anterior column.
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Figure 1. (a) Preoperative magnetic resonance imaging (MRI) sequence T2 lateral view. There
is a cervical epidural abscess within the spinal canal below the posterior longitudinal ligament
extending from C1 to C5, deformation of the signal of the spinal cord due to an inflammatory reaction.
(b) Preoperative magnetic resonance imaging (MRI) sequence T2 axial view. The presence of a
pathological cavity below the posterior longitudinal ligament is observed, causing compression of
the thecal sac. (c) Preoperative magnetic resonance imaging (MRI) sequence T1 lateral view.
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Figure 2. The patient underwent surgical intervention with decompression of the thecal sac. The
first procedure was performed using an anterior approach, during which the affected vertebral
bodies of C4 and C5 were removed and decompression of the thecal sac was carried out. A titanium
cylinder was placed, and anterior stabilization was completed with a plate. Anteroposterior and
lateral radiographs.

All patients underwent decompression under general anesthesia with partial or total
corpectomy and fusion using an anterior or posterior approach, debridement, biopsy, and
cultures (Figures 3 and 4). Postoperative immobilization with hard cervical orthosis was
performed. Intravenous antibiotic therapy was used for 4–6 weeks.
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Figure 3. Postoperative magnetic resonance imaging, sagittal and axial views. The presence of a
titanium mesh cage and dilation of the spinal cord sac are observed.

In addition, a literature review was conducted on the PubMed database, using the
search terms “cervical epidural abscess” and “surgical treatment” up to December 2022.
Two reviewers screened the initial search results and selected studies for review based on
the following inclusion criteria: free full text, case reports and case series, English language,
adult patients, and studies on humans. Studies were excluded from this review, due to the
following exclusion criteria: no English language, full text unavailable, studies on animals,
studies on pediatric patients, and inability to determine patients suffering from cervical
abscesses from other locations in the same study.
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Figure 4. Literature search and flowchart.

The data that were abstracted from each study were: author, date of publication,
total number of patients, gender, age, the level of abscess, pathogen, treatment, outcome,
laboratory results, risk factors and previous history, and the presence of spondylodiscitis or
an isolated epidural abscess.

3. Results

The mean follow-up period of our patients was 12 months (range: 8–18 months). All
patients were included in the postoperative evaluation. Three out of the four patients
returned to their previous functional status and daily activities fully three months after
surgery. In one case, a neurologic deficit was persistent. The patient experienced bilateral
upper limb numbness for two years postoperatively, along with muscle weakness graded
at 4/5 on the left side and 3.5/5 on the right side. Full recovery was achieved two years
postoperatively. Major complications were not observed in any of the patients. There were
no deaths in this series, but two cases developed dysphagia, which was resolved without
therapy after two weeks (Table 1).

The literature research initially revealed 688 articles related to the term ”cervical
epidural abscess”. The full text was available for 211 studies; of those, 208 were written in
English. There were 91 referred articles referring to the adult population. We then excluded
reviews and metanalyses, and only case series and case reports were included. Thus, a total
of 85 studies were included in this review.
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Table 1. Data of our cases.

Patients Age Gender Level Microorganism Treatment Symptoms Outcome Risk Factors

1 23 M C2–C4 Staphylococcus
aureus

Debridement
and fusion

Fever, pain,
numbness, and
muscle weakness
bilaterally

Full recovery,
dysphagia for 2
weeks postop

Abuse of venous
drugs

2 68 M C2–C4 Staphylococcus
aureus

Debridement
and fusion

Fever, pain,
numbness, and
muscle weakness
bilaterally

Full recovery Diabetes mellitus

3 56 F C1–C5 Staphylococcus
aureus

Debridement
and fusion

Fever, pain,
numbness, and
muscle weakness
bilaterally

Full recovery 2
years post op,
muscle weakness

4 69 M C2–C5 Staphylococcus
aureus

Debridement
and fusion

Incidentally
upon spinal
imaging

Full recovery,
dysphagia for 2
weeks postop

The total number of patients included was 209—140 males and 69 females. The mean
patient age was 56.2 years old, ranging from 23 to 87. Table 1 demonstrates the patients’
features from each study. Regarding the level of abscess, it was more often observed at
C1–C2 and at C5–C6. The most common pathogen was Staphylococcus aureus, observed
in 100 cases (30 MRSA and 33 MSSA) (47.9%). Other pathogens that caused cervical
abscesses were Streptococcus (5.7%), brucellosis (4.7%), E. coli (3.3%), Pseudomonas (1.9%),
Klebsiella (1.4%), Enterococcus, Proteus, and Mycobacterium tuberculosis. The patients pre-
sented with symptoms including fever, neck pain, numbness, and weakness of the upper
limbs. Twenty-five patients (11.9%) had no neurological deficit on admission, although
nineteen had quadriparesis (9%). However, most of the patients underwent surgical man-
agement, such as corpectomy, fusion, drainage, and decompression, and only 14 patients
received conservative treatment (6.6%). The most commonly mentioned risk factors were
diabetes mellitus, drug abuse, renal disorder, previous surgical procedures, and dairy
product consumption (Table 2).



J. Clin. Med. 2023, 12, 4509 6 of 20

Table 2. Literature review of published cases with cervical abscesses. (ps): present study.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Frank et al.
(1944) [13] 1 43 M C2 Staph. aureus Hilton’s method Death from meningitis 15 w post Death Raised WBC

Leach et al.
(1967) [14] 1 49 F C1–C2 Staph. aureus Collar, antibiotics No neurologic deficit Full recovery 10

months
ESR = 36,
WBC = 15

Rimalovski et al.
(1968) [15] 1 48 F C2 Staph. aureus Penicillin, nitrofurantoine,

staphcilin 3 months
No neurologic deficit Death WBC= 19.9

Ahlback et al.
(1970) [16] 2 (1) 44

(2) 43
F
M

(1) C1–C2
(2) C1–C2

NA (1) penicillin, streptomycin,
tonsillectomy
(2) cloxacillin, C1–C2
fusion

No neurologic deficit (1) Cervical
stiffness
(2) Full recovery

(1) ESR = 50,
WBC = 8
(2) ESR = 110,
WBC = 7.9

Vemireddi
(1978) [17] 1 58 M C1–C2 Staph. aureus Nafcillin, halo,

dicloxacillin 3 m
Weakness in upper and lower right
extremities

Cervical stiffness WBC = 7.8,
ESR = 74

Venger et al.
(1986) [18] 1 29 M C2 Staph. aureus Halo, nafcillin No neurologic deficit Full recovery 6 m WBC= 18,

ESR= 50

Zigler et al.
(1987) [19] 5 (1) 62

(2) 66
(3) 67
(4) 56
(5) 72

F
M
F
F
M

(1) C1–C2
(2) C1–C2
(3) C1–C2
(4) C1–C2
(5) C1–C2

(1) Staph. aureus
(2) Staph. aureus
(3) Staph. aureus
(4) Pasteurella
multocida
(5) Staph. aureus

(1) Oxacillin, posterior
cervical fusion C1–C3
(2) Erythromycin,
methicillin, halo cast,
posterior cervical
arthrodesis
(3) Cervical traction,
transoral biopsy and
debridement of axis and
atlas, oxacillin
(4) Ampicillin, posterior
fusion of occiput to axis
(5) Oxacillin, posterior
atlantoaxial arthrodesis,
halo jacket

(1) Weakness in lower extremities
(2) No neurological deficits
(3) Hyperreflexia
(4) Hyperreflexia
(5) No neurological deficits

(1) Full recovery
(2) Full recovery
(3) Full recovery
(4) Full recovery
(5) Discomfort of
the neck
secondary to
spondylosis

(1) WBC= 7.9
(2) WBC= 7.5,
ESR= 108
(3) NA
(4) WBC = 39,
ESR= 105
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Bartels et al.
(1990) [20] 1 49 M C2–C7 Staph. aureus Lateral pharyngotomy to

drain a large prevertebral
abscess, antibiotics

No neurologic deficit Full recovery WBC 13.6

Sebben et al.
(1992) [21] 1 59 M C2–C3 Staph. aureus Decompressive

cervicotomy C2–C3
Good recovery WBC = 8200,

TKE = 100,
CRP = 35

Ruskin et al.
(1992) [22] 1 57 M C1–C2 Staph. aureus,

lactobacillus
Incision and drainage,
imipenem

No neurologic deficit Full recovery WBC 17.6, ESR 90

Keogh et al.
(1992) [23] 1 41 M C1–C2 Staph. aureus IV flucloxacillin and

fusidic acid; transoral
evacuation of extradural
pus and excision of eroded
odontoid peg; skull
traction

No neurologic deficit Complete
resolution at 3 m
f/u

WBC 17.9

Azizi et al.
(1995) [24] 1 65 M Clivus-c1 Na Halo antibiotics cranial nerve abnormalities Residual abducens

palsy
ESR = 132

Sawada et al.
(1996) [25] 1 57 M C5–C6 Staph. aureus Discectomy Quadriplegia Good outcome WBC = 6300,

CRP = 6, ESR = 63

Lam et al.
(1996) [26] 1 58 M C1–C2 St aureus Antibiotics Bilateral weakness Full recovery 9 m ESR = 90, WBC=

Fukutake et al.
(1998) [27] 1 74 M C1–C2 Streptococcus pn Posterior fusion Numbness of upper extremities Full recovery 3 m Esr 127, crp 31, wcc

21.5

Weidau-Pazos
et al.
(1999) [28]

2 (1) 63
(2) 74

M
F

(1) C1–C2
(2) C1–C2

(1) Staph. aureus
(2) NA

(1) transoral
decompression,
hemilaminectomy
(2) transoral
decompression, halo, and
posterior fusion

Paraparesis Full recovery (1) WBC = 13,
ESR = 38
(2) WBC = 10,
ESR = 85

Anton et al.
(1999) [29] 1 75 F C1–C2 Strept. viridians Decompression, posterior

fusion
quadriplegia Limb weakness NA
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Suchomel et al.
(2003) [30] 3 (1) 52

(2) 51
(3) 50

M
F
M

(1) C1–C2
(2) C1–C2
(3) C1–C2

(1) Staph. aureus
(2) Staph. aureus
(3) Staph. aureus

Decompression, posterior
fusion, antibiotics 3 w

No neurologic deficit
All

Full recovery (1) ESR = 80
(2) WBC,
ESR elevated
(3) ESR = 90

Haridas et al.
(2003) [31] 1 65 M C2 Proteus mirabilis Transoral decompression,

posterior fusion
Upper motor neuron sign both lower
extremities, Lhermitte sign (5 d)

Limb paralysis

Yi et al.
(2003) [32] 1 39 M C5–C6 NA Laminectomy C5–C6 Decreased upper and lower limb

muscle power and bladder
dysfunction (10 d)

Full recovery

Ates et al.
(2005) [33] 1 42 F C3–C5 Brucellosis Anterior plate and iliac

crest graft, doxycycline
and rifampicin 3 months

Mild quadriparesis (3 m) Full recovery ESR = 80

Burgess et al.
(2005) [34] 1 F C2–C4 MRSA Laminectomy,

dexamethasone,
ceftriaxone, and
vancomycin (26 h after
admission)

Quadriplegia Death WBC = 11,400

Moriya et al.
(2005) [35] 1 47 M C3–C5 NA Cefotaxime and

piperacillin
Stiff deep reflexes in lower
extremities (10 d)

Good outcome NA

Paul et al.
(2005) [36] 1 54 M C2–C4 Pseudomonas

aeruginosa
Decompression, fusion,
halo

No neurologic deficit Neck pain NA

Kulkarni et al.
(2006) [37] 1 56 M C4–C5 Serratia

marcescens
Decompression, iliac crest
graft

No neurologic
Deficit

Neck pain ESR = 30, CRP = 1.1,
WBC = 8

Curry et al.
(2007) [38] 1 37 F C2–C3 NA Decompression, fusion No neurologic deficit Full recovery WBC = 5.6, ESR = 68

Jeon et al.
(2007) [39] 1 72 M C3–C4 Eikenella

corrodens
Corpectomy, ciprofloxacin Right hemiparesis and left

hypesthesia
Remaining right
hemiparesis and
left hypesthesia

CRP = 2, WBC = 12,
ESR = 38

Reid et al.
(2007) [40] 1 58 M C1–C2 MRSA Transoral decompression,

posterior fusion
No neurologic deficit Full recovery WBC = 14,

ESR = 109,
CRP = 115
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Metcalfe et al.
(2009) [41] 1 62 M C6–C7 Candida and

lactobacillus
C6–C7 partial
vertebrectomy,
doxycycline, fluconazole

Weakness and pins and needles in
both upper limbs, difficulty walking

Full Recovery
17 m

Hantzidis et al.
(2009) [42] 1 65 M C5–C6 Brucellosis Cage, anterior plate

Doxycycline and
streptomycin 3 months

No neurologic deficit Partial recovery,
motor and sensory
deficits C6
neurotome

High CRP, IgA, IgG

Fang et al.
(2009) [43] 1 31 M C4–C5 Staph. aureus Corpectomy, fusion, iliac

crest graft
No neurologic deficit Good outcome 9800, 64

CRP = 4.5

Ueda et al.
(2009) [44] 1 37 M C1 Streptococcus spp Antibiotics No neurologic deficit Full recovery WBC = 20, CRP = 4.7

Tamori et al.
(2010) [45] 1 80 F C5–C6 E. coli Decompression, drainage Brown-Sequard syndrome Paralysis of right

upper limb
WBC = 1.2
CRP = 10

Gezici et al.
(2010) [46] 1 (1) 66

(2) 45
M C4–C5

C5–C7
(1) NA
(2) Staph. aureus,
Pseudomonas
aeruginosa

(1) Hemilaminectomy,
facetectomy
(2) Corpectomy, graft

Quadriparesis Neurologic deficit (1) Normal
(2) WBC = 13,
ESR = 136, CRP = 52

Deshmukh
(2010) [47] 1 59 F C2–C3

C7-T1
MRSA Corpectomy, cervical collar Quadriparesis Full recovery NA

Khoriati et al.
(2012) [48] 1 87 M C2 NA Occipitocervical fusion No neurologic deficit Good recovery ESR = 91

Ekici et al.
(2012) [49] 2 (1) 61

(2) 63
M
F

(1) C4–C5
(2) C3–C4

Brucellosis (1) Decompression and
discectomy without fusion,
doxycycline, rifampicin for
3 months
(2) Decompressive
laminectomy, cage,
doxycycline, Rifampicin
for 3 months

(1) Weakness and hypoesthesia in
upper limbs
(2) Hypoesthesia in upper limbs

(1) Full recovery
(2) Full recovery

(1) WBC = 8.7,
CRP = 30.7,
ESR = 32
(2) WBC = 7,
CRP = 3.8,
ESR = 12

Lampropoulos
et al. (2012) [50] 1 70 F C4–C5 Brucellosis Streptomycin, doxycycline,

rifampicin 4 m
No neurological deficits Recovery WBC = 6.1, ESR = 80,

CRP = 8
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Soultanis et al.
(2013) [51] 1 53 F C3–C4 Enterococcus

faecalis
Decompression–fusion–
antibiotics
9 w

Quadriparesis Improvement NA

Jensen et al.
(2013) [52] 9 (5) 71

(6) 61
(7) 57

F
F
M

(5) C4–C7
(6) C2–C3
(7) C3–C6

Strept. anginosus
NA
Staph. aureus

Spondylodesis C3–C5
Spondylodesis and
laminectomy
Spondylodesis
Antibiotics 3 months

Quadriparesis Tetraplegia all NA

Radulovic et al.
(2013) [53] 1 53 F C3–C4 NA Laminectomies C2–C4 Quadriparesis Quadriparesis

initially, paresis of
deltoid finally

WBC-18.7, ESR = 78

O’ neil et al.
(2014) [54] 1 64 M C4–C5 E. coli Discectomy and fusion Poor balance, motor deficit Initial poor

balance, motor
deficits, UTI
Eventual
improvement

WBC = 24, CRP = 79

Giri et al.
(2014) [55] 1 49 M C5–C6 MRSA Decompression No neurologic deficit NA ESR = 60,

WBC = 2000,
CRP = 9

Alton et al.
(2015) [56] 62 23 (mean

age)
41 M
21 F

MSSA (38.6%)
MRSA (32.3%)
Streptococcus
milleri (4.8%)
Unknown (16.3%)

56 treated surgically 23 had neurologic deficit
39 no neurologic deficit

17 remained with
neurologi-
cal deficit

CRP = 168, ESR = 77,
WBC = 17

Ghobrial et al.
(2015) [57] 40 53 (mean

age)
30 M
10 F

MSSA (57.5%)
MRSA (12.5%)
Pseudomonas (5%)
Klebsiella (2.5%)
E. coli (2.5%)
Negative (12.5%)

NA NA 6%
complication rate

NA
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Young et al.
(2001) [58] 6 41–74 5 M

1 F
NA Staph. aureus Anterior corpectomy and

fusion
Quadriparesis 4 ambulatory at

last/2
quadriparesis

NA

Aranibar et al.
(2015) [59] 1 70 F C1–C2 MRSA Decompression, posterior

fusion occipitocervically
Limb weakness Limb weakness NA

Kohlmann et al.
(2015) [60] 1 53 F C2–C5 E. coli Fusion and meropenem No neurologic deficit Good outcome WBC-33, CRP = 163

Ugarriza et al.
(2005) [61] 1 55 M C5–C7 Brucellosis Decompressive

corpectomy and anterior
fusion, rifampicin and
doxycycline 8 weeks

NA Full recovery NA

Oh et al. (2015)
[62] 1 44 M C3–C4 Strept. viridans Ceftriaxone,

gentamycin 12 w
No neurologic deficit Full recovery WBC = 12, ESR = 23,

CRP = 24.9

Zhang et al. (2017)
[63] 1 65 F C6-T8 NA Imipenem/cilastatin,

famciclovir
No neurologic deficit Full recovery WBC = 24, ESR = 66,

CRP = 193

Lee et al.
(2017) [64] 1 49 F C3–C6 Staph. aureus Laminoplasty Quadriparesis Quadriplegia

initially, Kyphotic
deformity
Good outcome

WBC = 23, ESR = 80,
CRP = 114

Li et al.
(2017) [65] 14 57.7 (mean

age)
9 M
5 F

C4–C5(4
patients
C5–C6(5)
C6–C7(3)

Fusion and ilium
bone graft

Quadriparesis ESR = 63, WBC = 16,
CRP = 73

Yang et al.
(2017) [66] 1 67 F C2-T1 Strept.

intermedius
Vancomycin,
decompression

Numbness and weakness of right
upper limb and lower limbs

Sensory
abnormalities

WBC = 28

Sakaguchi et al.
(2017) [67] 1 67 M C3–C7 E. coli Drainage and antibiotics NA Good outcome WBC = 15, CRP = 28

Kouki et al.
(2017) [68] 1 59 M C3–C5 Mycobacterium

tuberculosis
Laminectomy Cervicobrachial neuralgia in the

upper extremities and paresthesia (3
m)

NA
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Mc Cann et al.
(2018) [69] 1 49 M C3–C4 Haemophilus

parainfluenzae
Decompression No neurological deficit Good outcome WBC = 28, CRP = 16

Noori et al.
(2018) [70] 1 29 F C3-T1 Pseud. aeruginosa Laminectomies and

cefepime
No neurologic deficit Good outcome WBC = 9700

Alyousef et al.
(2018) [71] 1 67 M C5–C7 Brucellosis Doxycycline,

Aminoglycoside,
Rifampicin 6 months

No neurologic deficit Full recovery WBC= 3.8, ESR = 55,
CRP = 152

Thomson et al.
(2018) [72] 1 66 F C1-T4 Staph. aureus Laminectomies,

ceftriaxone
Mild quadriparesis Full recovery WBC = 20,

CRP = 568 mg/dl

Yang et al.
(2018) [66] 1 67 F C5–C6 Strept.

intermedius
Surgical drainage and
irrigation

Weakness in upper and lower
extremities

Weakness in
upper and lower
extremities
initially;
afterwards,
sensory deficit of
left leg

WBC = 28

La Fave et al.
(2019) [73] 1 45 M C1–C5 MRSA C2–C4 laminectomy Quadriparesis Persistent limb

weakness
WBC = 17.6,

Roushan et al.
(2019) [74] 1 43 M C6–C7 Brucellosis Rifampicin, doxycycline,

gentamycin for 4 months
bilateral hand paresthesia Full recovery WBC = 5.8, ESR = 62,

CRP = 6

Diyora et al.
(2019) [75] 1 30 F C2–C3 MRSA and

Mycobacterium
tuberculosis

Decompressive
laminectomy C2–C3,
antibiotics 2 months

Hypotonia of upper and lower limbs Full recovery NA

Moustafa et al.
(2019) [76] 1 69 M C6–C7 E. coli Fusion and decompression Upper- and lower-extremity

weakness
Full recovery ESR = 113,

WBC = 24

Zhang et al.
(2019) [63] 1 47 M C5–C6 Brucellosis Antibiotics Incomplete limb paralysis Good outcome 7600, esr = 86,

crp = 55
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Lukassen et al.
(2019) [77] 1 70 F C5–C6 Strept.

intermedius
Corpectomy, fusion Upper limb paralysis Good recovery,

minor residual
hypoesthesia

WBC= 19

Noh et al.
(2019) [78] 1 58 F C5–C6 Staph.

lugdunensis
C5 corpectomy,
Cefazolin, Rifampicin,
Cephalexin 8 months

Deltoid weakness, Hoffman, Babinski Full recovery ESR= 57, CRP= 1.5

Khan et al.
(2020) [79] 1 29 M C5 Brucellosis Corpectomy, cage, anterior

fusion plate,
Rifampicin, doxycycline
for 3 months

Numbness of upper limbs Full Recovery NA

Sugimoto et al.
(2020) [80] 1 87 M C1–C2 MRSA Declined surgery,

vancomycin 4 w
weakness of extremities Good outcome

(initially)
WBC = 6.4, CRP = 6

Wu et al.
(2020) [81] 1 45 F C4–C7 Anaerobic meropenem,

decompression –fusion
No neurologic deficit Full recovery CRP = 94, ESR = 17,

WBC = 15

Sati et al.
(2021) [82] 1 24 M C5-T3 Staph. aureus Hemilaminectomy Wheelchair,

urinary catheter
CRP = 132,
WBC = 10

Richardson et al.
(2021) [83] 1 59 M C5–C7 Strept.

intermedius
Vancomycin, meropenem,
clindamycin
Laminectomy C5–C7

Quadriparesis Quadriplegia and
necrotic fasciitis,
death

WBC= 14.8

Gennaro et al.
(2021) [84] 1 (1) 56

(2) 55
M
M

(1) C4–C6
(2) C5–C7

(1) Staph. aureus
(2) MRSA

Decompressive
laminectomy BOTH

Quadriparesis
Quadriparesis

Quadriparesis
BOTH

(1) CRP = 37,
WBC = 14
(2) WBC = 11.7,
CRP = 211

Baghi et al.
(2021) [85] 1 22 M C5–C6 Brucellosis Doxycycline,

aminoglycoside, surgical
evaluation, rifampicin for
2 months

No neurologic deficit Good outcome WBC = 9.8, CRP= 51

Lewis et al.
(2023) [86] 1 55 F C6–C7 Neisseria Fusion No neurologic deficits Good outcome
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Table 2. Cont.

Author Number of
Patients Age Gender Level Microorganism Treatment Neurological Deficit Initially Outcome ESR/WBC/CRP

Tomita et al.
(2021) [87] 1 79 M C6–C7 Klebsiella

pneumoniae
Ct-guided intervertebral
drain

Weakness right arm Good outcome WBC = 4900,
CRP = 3.6

Ntinai et al.
(2021) [88] 1 71 M C2–C7 Klebsiella

pneumoniae
Drainage, ceftriaxone, ICU Quadriparesis (2 w)

Fever, cardiac arrest
Death WBC= 21,

Lee et al. (2021)
[64] 1 50 M C3–C5 Streptococcus

agalactiae
Corpectomy, ampicillin,
gentamycin 5 weeks

Full recovery WBC = 10, CRP = 1.2

Herrera et al.
(2022) [89] 1 40 M C4–C5 MRSA Vancomycin,

metronidazole,
Cefepime. Decompression
and fusion C4–C7

Quadriparesis Tetraplegia ESR = 58, CRP= 4.1
WBC normal

Cao et al.
(2022) [90] 1 58 M C1–C7 Staph. aureus Decompression,

ceftriaxone 5 weeks
Weakness in upper and lower limbs Full recovery 6 m NA

Abdelraheem et al.
(2022) [91] 1 51 F C5–C7 Pasteurella

multocida
Cervical corpectomy C6,
cage and plate, ceftriaxone

Upper and lower limb weakness Full recovery ESR= 135,
CRP = 202,
WBC = 15

Bara et al.
(2022) [92] 1 49 M C4–C5 Cutibacterium

acnes
Decompression C4–5,
amoxicillin /clavulanic 6
weeks

Lost balance Full recovery Elevated

Shin et al.
(2022) [93] 1 75 M C6-T2 Staph.

constellatus
Decompression
corpectomy, discectomy

Paraplegia Improvement of
symptoms, death
at 1 year post op

WBC = 15, ESR= 120,
CRP= 13

Shafizad et al.
(2022) [94] 1 36 M C5–C6 Brucellosis C6 corpectomy, cage,

anterior fusion
Weakness and hypoesthesia c5–C6 Full recovery WBC= 14.200,

ESR= 33, CRP= 1.3

Sapkas et al.
(2023) (ps) 4 53 3M

1 F
C1–C5 Staph. aureus Decompression, fusion Three patients presented with motor

deficits, and one incidentally upon
spinal imaging, fever

In one case,
neurologic deficit
remained
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4. Discussion

Spinal epidural abscess is a rare condition that can result in significant morbidity and
mortality if not diagnosed and treated in a timely manner [95]. The distinction between
acute and chronic disease based on the presence of pyogenic abscess or granulation tissue
formation is controversial among authors [96]. The disease can be classified into three
phases: acute, subacute, and chronic, and the onset of symptoms usually occurs within
hours to days but can also present with a more chronic course over weeks to months [97].

CSEA is most commonly caused by the hematogenous spread of bacteria from a
localized infection elsewhere in the body, particularly the skin [97]. In some cases, the
source of bacteremia is unknown. Local infections such as spondylitis or paravertebral
abscess can also spread to the epidural space, while direct contamination from a penetrating
wound or medical procedure can also be a cause of infection. Staphylococcus is the most
commonly isolated organism in CSEA, as reported in earlier studies including our review
which found it in 47.9% of cases [6]. The onset of symptoms in CSEA may be acute, subacute,
or chronic, and can occur within hours to days or over weeks to months. Early diagnosis
and prompt treatment are crucial to prevent high morbidity and mortality associated
with SEA.

The incidence of spinal epidural abscess varies depending on the affected segment of
the spine. While some authors report the lumbar spine as the most frequent site, others
suggest a higher incidence in the thoracic segment. The cervical spine is the least commonly
affected, with cases typically associated with spinal osteomyelitis [98]. In a study by
Ghobrian et al, C4-C5 was the most common level of involvement in 59 patients with
cervical spondylodiscitis who underwent surgical treatment, and they observed that the
duration between symptom onset and surgery was a critical factor in the final outcome [57].
Patients with cervical epidural abscess often present with neck pain, fever, difficulty rotating
the neck, and neurological deficits. Inflammatory markers such as WBC, ESR, and CRP
can support diagnosis. Surgical treatment is strongly indicated in cases of conservative
treatment failure, persistent symptoms, presence or deterioration of neurological deficits,
spinal instability, abscess larger than 2.5 cm, ischemia or compression, deformities such
as kyphosis or scoliosis, and sepsis [99]. In most studies included in the review, surgical
treatment and debridement were the preferred options [100,101].

Differential diagnoses of an epidural abscess include spondylosis or degenerative
disk syndromes, epidural hematoma, leptomeningeal carcinomatosis, metastatic disease
to the spine, spinal cord hemorrhage or infarction, subdural hematoma or empyema,
HIV-1-associated myelopathy, tropical myeloneuropathies, vitamin B-12-associated neu-
rological diseases, and alcohol-related neuropathy [102]. Early surgical treatment is rec-
ommended over antibiotics alone, according to a study by Alton et al, which compared
62 patients with conservative treatment failure [56]. Tuberculous abscesses have a longer
prodrome, frequently lack of leukocytosis and fever, and typically affect younger patients.
CT-guided puncture is indicated if conservative treatment is being considered, although
there is an additional risk of iatrogenic infection [103]. During the literature review, we
found that patients with cervical spinal epidural abscesses due to brucellosis underwent
conservative treatment with antibiotics without surgical intervention and achieved favor-
able outcomes [50,71,74,85].

Magnetic resonance imaging (MRI) is the preferred diagnostic tool for SEA due to
its high sensitivity and specificity [7,18,23,26]. The typical MRI findings include a lesion
with mass effect and hyper-intense signal on T1-weighted images, which enhances with
Gadolinium injection and a nonhomogeneous and hyper-intense signal on T2-weighted
images [104].

Surgical intervention is strongly indicated in cases of neural compression, spinal
instability, or failure to obtain a satisfactory culture of the infecting organism [11,56]. The
procedure typically involves a decompressive laminectomy, drainage of the abscess, and
complete debridement of infected tissues. After surgery, patients are usually prescribed
antimicrobial therapy for 4 to 6 weeks to prevent recurrence of the infection [11]. Timely
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diagnosis and management of spinal epidural abscess is critical for improving patient
outcomes. Delayed diagnosis and treatment can lead to disease progression, exacerbation
of neurological deficits, and increased mortality risk. Research has demonstrated that the
duration between symptom onset and surgical intervention is a critical determinant of the
final outcome [56]. Therefore, it is crucial to maintain a high level of suspicion regarding
SEA in patients with risk factors and to promptly conduct appropriate diagnostic tests and
start treatment.

Our patients presented with typical clinical symptoms, including neck pain, fever, and
neurological deficits. Diagnosis was confirmed in all cases through magnetic resonance
imaging (MRI). From the literature review, it is evident that surgical treatment is preferred
in such cases. In two cases, we identified predisposing factors for the development of
the infection. One patient had diabetes mellitus, while the other had a history of venous
drug abuse.

Early diagnosis and treatment are critical for optimal outcomes in patients with CSEA.
By identifying the factors that contribute to early diagnosis and appropriate management,
healthcare providers can improve patient outcomes and reduce the risk of complications. This
can include implementing screening protocols for high-risk patients, increasing awareness
and education among healthcare providers, and promoting timely referral and consultation
with specialists.

5. Conclusions

It is important to maintain a high index of suspicion for CSEA in patients with risk
factors and relevant symptoms. Early diagnosis is crucial for a better prognosis and the
most effective treatment is still immediate surgical drainage of the abscess combined with
antibiotics. The limited number of studies in this review highlights the need for further
research to establish stronger recommendations for the treatment of CSEA. Overall, timely
diagnosis and management are critical in reducing the morbidity and mortality associated
with this condition.
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