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Abstract Background Spinal epidural abscess is a rare but serious condition that can cause
spinal cord compression and neurological deficits.

Case Description and Methods The article reports a case of a 31-year-old patient who
presented with an infectious cellulitis in the left hand, which progressed to a spinal
epidural abscess. The diagnosis was confirmed by clinical examination and magnetic
resonance imaging. Treatment involved laminectomy, after which the patient had
complete recovery of neurological deficits. This article is a case report with a literature
review. Patient data and images were collected by the researchers who participated in
the patient’s care. The literature was reviewed by one of the researchers based on the
search for articles in the PubMed database. For the research, the following keywords
were inserted: “Spinal epidural empyema,” “Spinal epidural abscess.”

Conclusion Spinal epidural abscess is often underdiagnosed, which can lead to delays in
treatment and serious complications. The relationship between cellulitis and spinal epidural
abscess may be related to the spread of infection through the lymphatic or blood system.
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Introduction
to the increasing incidence of diseases such as acquired

Spinal epidural abscess (SEA) was first described in the
medical literature in 1761 and represents a severe, generally
pyogenic infection of the epidural space requiring emergent
neurosurgical intervention to avoid permanent neurologic
deficits.! The incidence of SEA is around 0.2 to 1.2 cases per
10,000 people per year,'* with a mortality rate of around 1
and 16%." In recent years, there has been a significant
increase in the incidence of SEA worldwide,>® possibly due
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immune deficiency syndrome and the increased use of
invasive devices in medical practice.""’

Young adults and elderly are the most commonly affected
populations by SEA, with risk factors including diabetes,
intravenous drug use, use of invasive devices, autoimmune
diseases, cancer, and other conditions that affect the immune
system."’=? Staphylococcus aureus is the most common germ
found in patients with SEA with methicillin-sensitive S.
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aureus more often identified than methicillin-resistant
strains.'®1

Common symptoms of SEA include back pain, fever,
muscle weakness, and numbness in the limbs.”'? It is
considered a neurological emergency, as compression of
the spinal cord can lead to serious neurological complica-
tions, including paraplegia and loss of limb function.”-'2
Early diagnosis and immediate treatment may include anti-
biotics, surgical drainage, and treatment of the underlying
cause of the infection and are essential to prevent permanent
damage."’

We present a case report of a young adult patient who
developed SEA after presenting with an infectious cellulitis
in the left hand. The patient subsequently developed fever,
back pain, muscle weakness, sensory dysfunction, urinary
and bowel dysfunction, and was diagnosed with SEA. This
case report can contribute to the medical literature by adding
another example of how infectious cellulitis can lead to the
development of SEA. This may help physicians to quickly
identify this complication in patients with severe skin infec-
tions, enabling earlier diagnosis and treatment.

Methods

This article is a case report with a literature review. Patient
data and images were collected by the researchers who
participated in the patient's care. The literature was
reviewed by one of the researchers based on the search for
articles in the PubMed database. For the research, the
following keywords were inserted: “Spinal epidural empy-
ema,” “Spinal epidural abscess.” The “Boolean Operator” “OR”
was used to maximize the number of articles published.
Inclusion criteria reached articles published in the 2020 to
2023, case reports, English, and humans. Thus, 41 articles
were found based on the ones, of which 33 met the defined
analysis criteria.

Case Description

A 31-year-old previously healthy man presented on Septem-
ber 25, 2018 flu symptoms and sought emergency care for
initial treatment. At that time the initiated treatment in-
cluded intravenous dexamethasone, subsequently leading to
the development of cardiac arrhythmia. Intravenous amio-
darone was administered following dexamethasone, with
both medications given in the hand, as depicted in a picture.
After the resolution of arrhythmia, the patient was dis-
charged with outpatient follow-up. Three days after, the
patient underwent a cardiology evaluation, ruling out cardi-
ac causes for the arrhythmia, attributing it to intravenous
medication. On the same night, the patient developed ery-
thema and inflammatory signs at the venipuncture site
(=Fig. 1). Due to erythema, the patient returned to the
emergency room on the fifth day with high fever, worsening
erythema on the hand and forearm, and the onset of back
pain. Laboratory analysis on this day showed mild leukocy-
tosis of 12,500 with neutrophilia of 87.9%. Oral ciprofloxacin
500 mg twice a day was initiated. At this point, a vascular

Journal of Neurological Surgery Reports  Vol. 85 No. 2/2024 © 2024. The Author(s).

Fig. 1 Left dorsal hand is erythematous, swollen, and tender. Dorsal
metacarpal vein (circle) was the local of vein puncture for adminis-
tration of amiodarone.

doctor performed local drainage of the abscess in the hand,
and the patient was referred for outpatient follow-up with
oral antibiotics. On the eighth day, the patient sought an
orthopaedic doctor due to the onset of acute back pain, and
analgesia and physical therapy were indicated. No imaging
tests were requested at this time. On the ninth day, it was
reported that after a physical therapy session, paresthesia
began in the lower limbs without a defined territory, and the
low back pain worsened in the early hours of the morning.
Urinary incontinence and crural paraparesis started, pro-
gressing to paraplegia over the next 12 hours. The patient
was in a secondary hospital and was transferred to our
hospital for evaluation by the Neurosurgery service. Upon
admission, the patient presented with a fever of 40 degrees,
crural paraplegia, anesthesia with a dermatomal territory at
T7, erythrocyte sedimentation rate (ESR) of 55mm in the
first hour, and 116 mm in the second hour, C-reactive protein
(CRP) of 172.35 mm, urea of 48, creatinine of 1.5, worsening
of leukocytosis to 14,100 with neutrophilia, lymphopenia,
and the presence of toxic granulations. Spinal magnetic
resonance imaging (MRI) showed the presence of a posterior
abscess extending from the level of T4 to T8, causing anterior
displacement of the spinal cord (=Figs. 2 and 3). Surgery was
performed urgently after the results of the MRI. Previous
doctors did not order cultures. In surgery performed urgent-
ly, blood culture and swabs were collected from the site of
the surgical wound. The patient underwent emergent spinal
decompression with laminectomies from T4 to T8, and frank
purulent fluid was drained. He started treatment empirically
with meropenem 1g 8/8 h and vancomycin 15 mg/kg 8/8 h,
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Fig. 2 A thoracic spine T2-weighted axial MRI showing a fluid
collection with hypersignal in the epidural space (arrowhead), dis-
placing the spinal cord anteriorly, and also other discrete fluid
collections with hypersignal on the intrathoracic paravertebral (red
arrow) and extra-thoracic paraspinal (yellow arrow) areas. MRI,
magnetic resonance imaging.

that were exchanged for ampicillin 1g 6/6h because the
culture revealed Streptococcus pyogenes strain sensitive to
ampicillin in blood and on the empyema material. Hematog-
enous spread from hand infectious cellulitis probably causes

Fig. 3 Athoracic spine T1-weighted sagittal MRI with fat saturation,
obtained after the intravenous application of a Gd-containing contrast
agent, shows intense marginal contrast enhancement of the epidural
fluid collection in the vertebral canal (arrowhead). MRI, magnetic
resonance imaging.

Fig. 4 Schematic representation of the posterior view of the spinal
column, indicating a purulent collection in the epidural space be-
tween T4 and T8 vertebrae, which is characteristic of spinal epidural
abscess in this location.

the SEA (=Figs. 4 and 5). At the first hospital, an emergency
physician initially considered hypotheses of Guillain-Barré
syndrome and transverse myelitis. However, after a more in-
depth evaluation, these conditions were ruled out. The
hypothesis of SEA was strengthened based on the clinical
presentation and imaging results, emphasizing the impor-
tance of a comprehensive and careful approach in identifying
and discarding differential diagnoses. At a 6-week follow-up,
the patient underwent a new MRI which did not show
evidence of SEA, indicating that the abscess was completely
drained by the surgical procedure and the patient had
responded well to the antibiotic treatment (~Fig. 6). The

Fig. 5 Schematic drawing showing the route taken by the infectious
process.
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around the cord, are more prone to have concurrent sensory
deficit or paresthesias and are significantly linked with blad-
der dysfunction." However, in some cases, the occurrence of
deficits disproportionate to the degree of compression ob-
served on imaging suggests a role of vascular compromise of
the cord secondary to vascular thrombosis or thrombophlebi-
tis, which may be classified as grade 1, 2, or 3 depending on the
deformation of the thecal sac.?" In our article, the patient had a
grade 5 compression, resulting in motor weakness, paresthe-
sia, urinary and bowel dysfunction.

Prompt diagnosis and treatment of SEA is essential as delay
can result in paralysis or death."®17:22-24 Dye to its low inci-
dence and nonspecific presentation, accurately diagnosing SEA
can be challenging with up to 75% of cases being misdiagnosed,
misdiagnosis is alarmingly common.'"'8%32>.2% There is a sig-
nificant reduction in diagnostic delays by implementing a novel
decision guideline using risk factor assessment followed by ESR
and CRP testing before obtaining definitive imaging for sus-
pected SEA.?” In the analysis of ~Table 1, despite the small
amount of data collected, of the 24 (66,6%) articles that specified
laboratory analysis of inflammatory markers, ESR was elevated
in 13 cases (54.16%) and CRP in 20 (83.3%). The white cell count
also showed leukocytosis in 17 (70.83) % of cases.

Considering that with the research of risk factors, which can
be more sensitive than the classic triad, associated with
markers of inflammatory activity and white cell count, an
imaging exam can be used to confirm the diagnosis of SEA.?
Definitive diagnosis of SEA is best achieved with gadolinium-
enhanced MRI, with a sensitivity and specificity greater than
90%.23 Enhanced MRI is still considered the preferred imaging
study for confirming the diagnosis of SEA, which is most
commonly found in the thoracic region (48%), followed by
the lumbar region (31%) and the cervical region.zg‘33 As
evidenced in =Table 1, the SEA involved multiple vertebral
levels; the region of the thoracic vertebrae was affected in 50%,
the lumbar region in 50%, and the cervical region in 27.7%.

Empiric antibiotic treatment is started in nearly all patients
and is narrowed if speciation is possible. The most common
causative organism, S. aureus, is present in 50 to 70% of cases.
This S. aureus is followed by aerobic and anaerobic streptococ-
cus species in 7% of the cases.?? Despite little data collected,
=Table 1 reveals Staphylococcus and Streptococcus are the
most recurrent, although other genres and even fungi can be
found. In this article, it was found, when analyzing the studies
found, that the most prevalent microorganisms in epidural
abscesses were 11 (33.33%) cases of methicillin-sensitive S.
aureus, 6 (18.18%) cases of methicillin-resistant S. aureus, 4
(12.12%) cases of Streptococcus. Bacteria of the gastrointestinal
tract, for example, Escherichia coli, are also related to the
formation of such abscesses, despite a lower prevalence
when compared with Staphylococcus and Streptococcus.

When there is suspicion of SEA, prompt treatment is
crucial. Empirical antibiotic therapy is typically initiated in
almost all patients, and if the causative agent can be identi-
fied, the treatment is then narrowed down to a more specific
spectrum.3* Patients who present with a focal motor deficit
are more likely to experience neurological improvement
with surgical intervention.?® Laminectomy alone has the

Journal of Neurological Surgery Reports  Vol. 85 No. 2/2024 © 2024. The Author(s).

benefit of being less expensive and having a relatively lower
risk profile when compared with laminectomy combined
with fusion.! However, nonoperative management may be
appropriate in patients with intact neurologic status, multi-
ple medical comorbidities that preclude safe surgery, pan
spinal involvement, or paralysis for 0.48 hours.?> In most of
the reviewed case reports, shown in =~Table 1, the treatment
involved surgical intervention in 83.3%, with only 3 cases
undergoing percutaneous drainage of the SEA. In addition,
16.6% were treated with antibiotics alone. Two cases resulted
in death (5.5%), with one undergoing surgical intervention
and the other managed with antibiotics.

The single most important predictor of residual neuro-
logic outcome is the patient’s neurologic status before inter-
vention.'33>3% More severe preoperative neurologic deficits
are associated with worse outcomes.' In our case, despite the
severe neurological condition, there was complete recovery
of the deficits presented. As shown in =Table 1, out of the six
cases that had paraplegia, two had complete recovery.

Cellulitis is an inflammatory condition, sometimes of
infectious origin, where various tissues are affected, which
can lead to pain, swelling, and functional loss. Risk factors
include diabetes mellitus, intravenous drug use, alcohol
consumption, steroids, gout, rheumatoid arthritis, peripher-
al vascular disease, and renal failure.3”3® Streptococcus pyo-
genes, in its invasive form, can have several listed etiologies,
notably for cellulitis (39%).?? Linked to this condition, several
microorganisms can be disseminated via hematogenous or
lymphatic routes, perpetuating the proliferation of bacteria
in unusual places. Possible manifestations are SEAs, which,
despite having a rare epidemiology, is extremely serious.>°

The etiology in this case remains unknown, although we
suggest dissemination through the venous plexus. The spinal
epidural space is a potential space located between the dura
mater and vertebral bone that contains adipose tissue and a
rich venous plexus. Venous drainage of the spinal column and
epidural space communicates with the systemic circulation via
the Batson plexus, a valveless venous network that allows
bidirectional flow and potential spread of infection from local
or distant sources."**%-*2 The most likely pathway would be
through the veins of the left upper extremity, which join the
thoracic veins and then the superior vena cava, which carries
blood to the heart. From there, the infection can spread to the
thoracic vertebral column via the ascending lumbar veins and
the posterior intercostal veins.>

Another possibility would be lymphatic spread. The lym-
phatics on the medial side of the hand follow the basilic vein
and drain into the supratrochlear lymph nodes. The supra-
trochlear lymph nodes are located above the medial epicon-
dyle of the humerus. The supratrochlear lymph nodes will
eventually drain into the axillary lymph nodes, which will
then travel to the heart through the thoracic duct, and may
subsequently access the Batson plexus.*3>7

Conclusion

SEA is a rare condition, but extremely relevant due to
morbidity and mortality sequelae. Early interpretation of
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the patient’s signs and symptoms is a diagnostic challenge
due to the absence of a suggestive clinical picture in most
cases. That said, cellulitis has been shown to be one of the
most relevant causes for the development of empyema.

The doctor’s suspicion should take into account the risk
factors and symptoms, whether nonspecific or specific, in
addition to a targeted anamnesis, so that the correct conduct
is directed.

It is also important to point out that even making the
correct diagnosis, the doctor should not delay his conduct,
under the risk of permanent damage or even an unfavorable
outcome, death. Thus, the indication of surgical or conserva-
tive management, combined with antibiotic therapy, must
be carefully analyzed so that there is a favorable result.
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