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Abstract
Background: Multilevel Spinal Epidural Abscess (SEA) is a rare and challenging disease. Delayed diagnosis and inadequate intervention may lead to irreversible 
paraplegia or even death. However, its insidious presentation and variable progression pattern makes early precise diagnosis challenging.

Purpose: To our knowledge, there is no article regarding to multi-level SEA treated with full endoscopic debridement. The aim of this study is to report our 
experience on full endoscope debridement and drainage and tried to optimize the diagnosis pattern and operative timing by reviewing relative articles.

Study design/setting: Case report and literature review

Result: We treated this case who suffered from multilevel spinal epidural abscess ranging from cervicothoracic junction to sacrum successfully with Full Endo-
scopic Debridement and Drainage (FEDD) without any instrumentation.

Conclusion: FEDD provided a management option with minimal tissue destruction, which encouraged earlier surgical intervention, and then possible better 
outcome.
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Introduction
Spinal Epidural Abscess (SEA) is a potentially devastating 

infectious disease that delay diagnosis and treatment may lead 
to paralysis and even death. However, its insidious presentation 
and variable progression pattern makes early precise diagnosis 
challenging. It is reported that around 75% of patients who were 
eventually diagnosed with SEA have significant diagnostic delays, 
multiple emergency department visits, admissions without definite 
diagnosis or delayed longer than 24 hours to a definitive diagnostic 
study [1]. Besides, the incidence of spinal epidural abscess increases to 
nearly 10 cases per 10,000 hospital admissions at large tertiary referral 
centers in recent decades, which was reported as 0.2-1.2/10,000 
between 1930 to 1975 [1,2].

The timing of intervention has also bothered many clinical 
physicians for a long time. The destruction of bony and soft tissue 
stability, reinfection rate with possible instrumented fixation, and 
other para-operative complications withdraw not only operators but 
also patients. Recently, endoscopic surgery becomes more popular. 

The characteristic of minimal invasion minimizes the operative 
complication and create much possibility.

To our knowledge, there is no article regarding to multi-level SEA 
treated with full endoscopic debridement. The aim of this study is to 
report our experience on full endoscope debridement and drainage 
and tried to optimize the diagnosis pattern and operative timing by 
reviewing relative articles.

Case Presentation
A 46-year-old male patient with the underlying disease of type 

two diabetes mellitus came to our clinic with chief complaint of 
low back pain for one month. In recent 1 week his pain aggravated 
accompanied with bilateral lower legs weakness. Besides, neck pain 
with soreness was also noted by patient. He denied any trauma 
history, intravenous drug use, or HIV infection. Physical examination 
revealed lower back tenderness, bilateral thigh and calf paresthesia, 
and bilateral lower limbs decreased muscle power (Table 1). Positive 
spurling test but negative Hoffman’s sign was noted. Laboratory 
data showed neutrophil-dominant leukocytosis (WBC: 11890/
μL, neutrophil: 86.8%), elevated CRP (15.5 mg/dL) and blood 
culture showed Streptococcus spp. Plain x-ray of spine showed mild 
spurs formation at T2 and T3 level (Figure 1). Chest and abdomen 
Computed Tomography (CT) with/without contrast showed a 
hypointense mass surrounded with hyperintense rim over left psoas 
muscle (Figure 2).With the impression of left psoas abscess, which may 
be accompanied with spondylodiskitis, we arranged thoracolumbar 
spine MRI and found posterior epidural abscess ranging from T11 to 
S1 (Figure 3). We repeat whole spine MRI including upper thoracic 
and cervical spine to confirm the extent of epidural abscess which 
reveal epidural abscess involving from cervicothoracic junction to S1 
(Figure 4). With the impression of multilevel spinal epidural abscess 
(T2-S1) with left psoas abscess complicated with bilateral lower limbs 
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motor weakness, we arranged Full-Endoscopic Debridement and 
Drainage (FEDD) with three-portals strategies: first interlaminar 
portal from L1/2 and second interlaminar portal from L4/5 were 
made for epidural abscess, and the third transforaminal portal from 
left side of L2/3 for psoas abscess (Figures 5 and 6). The FEDD was 
performed smoothly within 150 mins. Two 1/8 inches Hemovac 

drainage tubes were inserted via two interlaminar portals and one 1/4 
inches Hemovac drainage tube was inserted via. L2/3 transforaminal 
portal (Figure 7). Two weeks after operation, patient regain full 
lower limbs muscle power. However, patient still complained of 
back pain and the CRP partially decreased (CRP: 15.54 mg/dL to 
>9.9 mg/dL) so that we arranged follow-up whole spine MRI which 

Table 1: Manual Muscle Test (MMT) of lower limbs and DTR.
  Right Left

Hip flexion 4 3
Knee extension 4 4
Ankle dorsiflexion 4 4
Big toe dorsiflexion 4 4
Ankle plantar flexion 4 4
DTR (knee) ++ ++
DTR (Ankle) + +

Figure 1: Plain T-L spine AP and lateral view.

Figure 2: Chest and abdomen CT with contrast; around 5 cm × 3 cm abscess 
at left psoas muscle (red arrow).

Figure 3: TL spine MRI: on the left hand is the T2W sagittal view and on the 
right hand is the T2W axial view, which showed posterior epidural abscess 
with spinal cord compression (blue arrow).

Figure 4: Whole spine MRI T2W image.

Figure 5: The skin markings for portals.
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revealed little psoas abscess remaining and newly developing L3/4 
spondylodiskitis (Figure 8). We arranged a second operation 3 weeks 
after first operation. Transforaminal percutaneous endoscopic lumbar 
debridement and drainage from left L3/4 with psoas abscess drainage 
was performed within 40 min this time (Figure 9). After second 
operation, patient’s back pain improved much. With rehabilitation 
program, he could sit and ambulate with walker and be discharged 
2 weeks after second operation (PO 2 weeks). Another 2 weeks later 
(PO 4 weeks) he freely walked back to our clinic without walker. CRP 
test at clinic on PO 4 weeks was 1.2 mg/dL.

Discussion
Risk factors

An incidence of SEA has two main predisposing dimensions: the 
high potential to developing bacteriemia and locus minoris resistentiae 
for bacteria seeding (Table 2). The high potential to developing 
bacteremia, which can be considered as systemic risk factors included 
old age, obesity, diabetes mellitus, end stage renal disease, malignancy, 
injection drug use, alcoholism, long-time venous catheter placement 
(e.g., hemodialysis, chemotherapy, intravenous nutrition), or pre-
existing infection focus (e.g., diabetic foot ulcers) [1-3]. Locus minoris 
resistentiae, referred to a body region more vulnerable than others, 
can be considered as local spinal risk factors. Degenerated disc spaces, 
large osteophytes, chronically hypertrophied facet joints, and recent 
spinal instrument were reported as targets of hematogenous bacterial 
seeding [3]. Therefore, those patients with underlying degenerative 
spine changes and systemic comorbidities by which predispose them 
to transient bacteremia were vulnerable to SEA [1].

Clinical manifestation
An established four-stage theory well outlined the progression of 

disease: Stage 1, focal pain at the level of the affected spine. Back pain 
at the affected level is the most common and early symptom, which 
was presented in 70% to 75% of the patients with SEA [1,2,4,5]. Based 
on the involved levels, the pattern of pain may vary from focal pain 
with tenderness to diffuse back pain. Fever and local tenderness may 
also be noted during this stage [6]. Stage 2, nerve-root pain radiating 
from the involved spinal area. As the SEA progression, symptoms 
caused by nerve root compression may present subsequently. 

Figure 6: Interlaminar portals of FEDD. The upper diagram explained the axial view of interlaminar portal in single level of FEDD; the lower diagram explained the 
sagittal view of interlaminar portals of FEDD in our case.

Figure 7: Post-OP picture with three hemovac drainage tube.

Figure 8: Whole spine MRI image two weeks after operation (PO 2 weeks). 
Still some remaining psoas abscess and new developing spondylodiscitis 
over L3/4 were noted.

Figure 9: Skin marking and OP picture for second operation.
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Patients with cervical or lumbar abscess usually suffered from neck 
pain radiating to arms or back pain radiating to legs, respectively. 
Those patients with thoracic abscess may even present the chest or 
abdomen discomfort as chief complaint, which sometimes confused 
the physicians and caused misdiagnosis. Stage 3, neurologic deficit, 
in this stage, sensory deficit, motor weakness, and bladder and bowel 
dysfunction may present. It was hypothesized that lumbar epidural 
abscess below the conus was less vulnerable to spinal cord injury due 
to relatively abundant epidural space. In contrast, the less abundant 
epidural space in the cervical and thoracic spine may cause these areas 
more vulnerable to spinal cord injury, resulting neurologic deficit [2]. 
Stage 4, paralysis, mostly paraplegia.

The classical triad of fever, back pain, and neurologic deficit might 
give clinical physicians a hint to suspect SEA. However, the classic 
triads only present in a minority of patient, around 10% to 30 % on 
initial presentation, and it correlated with advanced stage of SEA 
progression.

Though the data from different articles are highly variable, the 
progression between these stages is generally rapid. Based on Dr. 
Houston’s review in 2019, it takes about 3 days from stage 1 to stage 2 
(local pain to nerve root pain), around 4.5 days from stage 2 to stage 
3 (nerve root pain to motor weakness), and approximately 24 hours 
from stage 3 to stage 4. After 24-36 hours of paraplegia (stage 4), the 
probability of recovery is very low. Therefore, neurologic deficit is a 
significant “red flag” for physicians to make a timely diagnosis and 
appropriate management [6-8].

Diagnosis
The diagnosis of spinal epidural abscess is suspected with 

clinical presentation in high-risk patients, supported with correlative 
laboratory data and image findings, and confirmed by drainage [5].

Lab
Though laboratory data such as leukocytosis and elevated 

inflammatory markers, C-Reactive Protein (CRP) and Erythrocyte 
Sediment Rate (ESR), may be predictive values in disease severity in 
established SEA, they are not specific for diagnosis [2]. The value of 
CSF examination is also limited. High level of protein and pleocytosis 
in CSF analysis can only stand for para-meningeal infection or 
inflammation but not specific for epidural infection. CSF gram 
stain are usually negative and CSF cultures are positive in less than 
25% samples [2,5]. Furthermore, lumbar puncture may spread the 
pathogen to subdural or subarachnoid space via the needle, causing 
subdural infection or meningitis. Because of the scanty information 
provided by CSF and the potential risk, we suggested that lumbar 
puncture should not be done routinely. Fortunately, blood culture 
revealed the pathogen in almost all patients whose CSF culture 
showed positive; further decrease the necessity of lumbar puncture. 

Table 2: Risk factors for developing Spinal Epidural Abscess (SEA).
Risk factors for bacteremia Local spinal risk factors

Old age Degenerated disc spaces
Obesity Large osteophytes
Diabetes mellitus Hypertrophied facet joints
End stage renal disease Recent spinal instrument
Malignancy  
Injection Drug Use (IDU)  
Alcoholism  
Venous catheter placement (hemodialysis, 
chemotherapy, IV nutrition)  

Pre-existing infection focus (diabetic foot 
ulcers)  

The most common pathogen obtained by CSF or blood culture in 
SEA patients is Staphylococcus aureus, around 60% [5]. The presence 
of S. aureus cannot help us to establish the infection focus because it 
is also the common pathogen in other infectious condition such as 
osteomyelitis, diskitis, cellulitis, and endocarditis.

Image
Gadolinium-enhanced MRI is the best image tool for SEA with 

a sensitivity and specificity greater than 90% [1,2,5]. Though CT 
myelography has the similar sensitivity to MRI, it is more invasive 
so that it has the risk of spreading the pathogen to subdural or 
subarachnoid space [2]. The abscess revealed iso-intensity or hypo-
intensity to the spinal cord on T1-weighted MRI images and hyper-
intensity to spinal cord on T2-weighted MRI images. The gadolinium 
contrast helps us to distinguish SEA from an epidural phlegmon. 
Diffuse enhanced signal is more likely seen in phlegmonous 
inflammation due to lacking a purulent necrotic center. In contrast, an 
abscess is more likely appeared a rim enhancing hypointense collection 
on the T1-weighted images, which represents the necrotic center of 
the abscess. Generally, intervertebral disc space infections because 
ventral SEA and infections arise from facet joint cause dorsal SEA. 
However, the longitudinal extension of the abscess circumferentially 
around the cord can obliterate the above categorization [1].

Management
Surgical decompression and evacuation have long been 

considered as the primary management of SEA, especially in the 
setting of neurologic deficit. However, the risk of spinal surgery in 
patients with old age or poor medical condition sometimes hang our 
backs. Hence, though still controversial, conservative treatment still 
had the role play in selected patients.

Conservative treatment with systemic antibiotics with or without 
image-guided drainage could be considered in patients with intact 
neurologic status and spinal instability, multiple comorbidities, 
pan-spinal involvement, or paralysis more than 72 hours [2,9]. The 
outcome varies a lot between literatures [2,9-12]. Physician should 
pay more attention to patients who received conservative treatment. 
Clinical deterioration such as worsen lab data, the appearance of 
neurologic deficit, or even paraplegia means failure of non-operative 
treatment and sometimes cause poor recovery ability to motor status 
[11]. Besides, conservative treatment failure may also lead to sepsis, 
bone loss, and possible bacterial resistance owing to protracted 
antibiotics use.

The choice of surgical management depends on the location of 
the abscess, the extent of involvement of the vertebral body, and the 
characteristic of abscess content [1,2,4,5,10,11,13]. Laminotomy or 
hemilaminectomy is preferred for the setting of liquid abscess with 
free-flow pus situated posterior to the thecal sac. This approach 
preserved the paraspinal musculature and interspinous ligaments 
which provided much spinal stability. Laminectomy with or without 
instrumented fusion is considered for solid phlegmatic component 
and multilevel involvement. Instrumented fusion provided better 
spinal stability after decompression, lower risk of post-operative 
kyphosis, and early mobilization, but associated with higher rates 
of blood transfusion and the susceptibility of continued infection. 
Diskectomy or corpectomy with possible implant fixation may be 
required when anterior elements are affected. A combined anterior 
and posterior approach may be needed for large extent procedure, 
which suffered patients and operators a lot.
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Full-Endoscopic Debridement and Drainage (FEDD)
In recent years, early intervention with Full Endoscopic 

Debridement and Drainage (FEDD) is gaining more popularity 
treating spinal infection [14]. Minimal invasive approach with 
endoscope provided less destruction of bony and soft tissue damage, 
leading to much better post-operative spinal stability and lower 
approach-related complication. Markedly reduced surgical wound 
pain compared to open surgery significantly reduces post-operative 
analgesic consumption and encourages early ambulation. Compared 
with CT-guided biopsy, FEDD surgery could collect more specimens, 
including the abscess, disc materials, and necrotic tissue, under 
direct vision, leading to higher culture rate and biopsy successful rate 
[14,15].

In multi-level spinal epidural abscess, just like our case in this 
article, we could consider multi-portal FEDD instead of conventional 
open debridement. Less invasive destruction, lower complication 
rate, less instrument fixation needed, and higher culture rate 
encourage earlier intervention timing than we used to be. Even if 
the debridement failed, earlier culture result still helps a lot. Besides, 
this patient also suffered from concomitant spondylodiskitis and 
psoas abscess. If we treated this patient with traditional anterior 
open approach, multiple incisions, large extent soft tissue damage, 
the need of changing position, and long operation time may make 
things much more complicated. With endoscopic surgery, we could 
approach epidural space, intervertebral disk, and psoas muscle in the 
same prone position via two main approach transforaminal approach 
and interlaminar approach based on the lesion site and operator’s 
preference [14].

Limitation
Though several articles have shown much advantage of FEDD, 

we still need further studies in large randomized controlled trials 
comparing the short-term and long-term outcome between 
conservative treatment, FEDD, and open surgical intervention.

Conclusion
Spinal epidural abscess is a rare but devastating disease. Delayed 

diagnosis and late timing of adequate intervention may cause life-time 
paralysis or even death. The timing and approach for multi-level SEA 
is even more challenging for operator. FEDD provided a management 
option with minimal tissue destruction, which encouraged earlier 
surgical intervention, and then possible better outcome.
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