
Introduction
Unifocal soft-tissue abscesses are typically treated with 
uncomplicated surgical decompression. Multifocal abscesses are 
rare, especially in the spine, and complicate the management by 
presenting a larger infective burden resulting in systemic 
inflammatory dysregulation. Their locations necessitate surgery 
of greater complexity, longer operative duration, and blood loss.
T h e  a u t h o r s  re p o r t  a  c a s e  o f  d i s c re te  m u l t i - l e v e l 
cervicothoracolumbar spinal epidural abscesses (SEAs) with 
concomitant multifocal systemic abscesses and multiple joint 
septic arthritis, complicated by septicemia and multiple organ 
compromise. The patient had a background of untreated cervical 

myelopathy with acutely worsening weakness.
This patient received initial resuscitation and perioperative 
antibiotics, only undergoing selective surgical decompression 
after adequate optimization under a multi-disciplinary team. 
This triaged approach was adopted due to higher mortality being 
observed after multiple surgical interventions were applied 
indiscriminately on critically ill patients with systemic 
inflammatory dysfunction, also commonly seen in polytrauma 
[1]. This treatment model advocates for initial resuscitation and 
a triage of interventions to avoid the effects of excessive surgical 
stress, akin to a “surgical 2nd hit” [2].
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Introduction:  Multiple spinal epidual abscesses with multifocal systemic abscess and multiple joint septic arthritis present with a large infective 
burden resulting in sepsis, systemic inflammatory dysregulation, and multi-organ failure. This requires pre-operative resuscitation and surgery of 
greater complexity, longer operative duration, and blood loss, creating challenges to surgical management. 
Case Report: A 69-year-old Chinese female presented with multilevel discrete spinal epidural abscesses along the cervical, thoracic, and lumbar 
spine, alongside concomitant multifocal systemic abscesses and multiple small joint septic arthritis. She received pre-operative resuscitation to 
restore organ function, reverse acidosis, and coagulopathy, prior tobefore surgical decompression of selected abscesses and joints under a 
multidisciplinary team.  Remaining sites of infection without significant compression were undrained. The patient recovered well with no 
residual neurological deficits. 
Conclusion: Multifocal infections in critically ill patients require a multidisciplinary team for preoperative resuscitation, joint surgical planning, 
and prioritiszing surgical interventions to prevent excessive surgical stress to the patient.
Keywords: Spinal epidural abscess, multiple soft- tissue abscesses, septic arthritis.

Abstract

Learning Point of the Article:
Severe multifocal systemic and spinal epidural abscesses and septic arthritis require extensive pre-operative optimiszation, management by 

a multidisciplinary team, and selective surgical drainage to avoid excessive surgical stress.

Multiple Spinal Epidural Abscesses with Concomitant Multifocal 
Systemic Abscesses and Multi-joint Septic Arthritis:, A Case Report
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Case Report
A 69-year-old female with Type 2 diabetes mellitus presented to 
the emergency department following a fall, secondary to 
bilateral lower limb weakness, with urinary retention and 
constipation for 3 days. There was proximal weakness over the 
upper (power 4/5) and lower limbs (power 3/5), intact anal 
tone, and no saddle anesthesia. She was afebrile but hypoxic 
with raised jugular venous pressure, lung bibasal crepitations, 
and bilateral lower limb oedema. Initial investigations revealed 
high C-reactive protein (CRP), high anion gap metabolic 
acidosis, acute renal failure, hepatic dysfunction, and 
thrombocytopenia. She was admitted to internal medicine with 
a diagnosis of sepsis and received initial resuscitation with 
empiric intravenous (IV) ceftriaxone and metronidazole, 
intranasal oxygen (O2), IV furosemide, and judicious 
crystalloids, without requiring inotropic support. Methicillin-
Sensitive Staphylococcus Aureus (MSSA) was detected in 
blood cultures, prompting a change of antibiotics to IV 
cloxacillin. Subsequently, her hepatic and renal dysfunction 
improved, with normalization of lactate, base excess, and 
platelet count within 1 week (Table 1).

Her inflammatory markers remained elevated with worsening 
proximal weakness (power 3/5 over upper limbs and 2 to 3/5 
over lower limbs) and a new onset of unrelenting back pain with 
cervicothoracic tenderness. A magnetic resonance imaging 
(MRI) study of the full spine found SEAs at levels C3/4, C6-7, 
T5 to T7, L1 to S2 levels, with central canal narrowing and 
severe cord compression by a large degenerative osteochondral 
bar at C5/6 with focal cystic gliosis. There was associated severe 
thecal sac and cauda equina compression from L2-3 to L4-5 
levels. The T5 to T7 collections displayed mild indentation 
with no significant compression of the spinal cord. There was 
C3/4 and C6/7 infective spondylodiscitis and osteomyelitis, 
septic arthritis of left C3/4 and C4/5 facet joints, T5 and T6 
costovertebral joint septic arthritis and osteomyelitis, bilateral 
loculated iliopsoas abscesses at L5 level and a right thigh 
abscess. (Fig. 1-3) A computer tomographic (CT) scan of the 
thorax, abdomen and pelvis demonstrated a left pectoralis 
major abscess and left  strap muscle abscesses,  lef t 
sternoclavicular, and first sternocostal joint septic arthritis. A 
transthoracic cardiac echogram did not demonstrate any 
vegetations suggestive of infective endocarditis while a detailed 7
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Figure 1: Sagittal cut of T2-weighted magnetic resonance 
imaging cervical spine demonstrating C3/4 disc fluid (A), 
a large protruding osteochondral bar at C5/6 with severe 
central canal stenosis and cord compression (B), a 
posterior epidural collection at C6/7  (C ).

Figure 2: A sagittal cut of Turbo inversion recovery magnitude MRI thoracic 
spine demonstrating abnormal marrow signal of T5 and T6 vertebrae, suggestive 
of osteomyelitis (A). A T2 weighted MRI Thoracic spine demonstrating T5-7 
epidural abscess (B). MRI: Magnetic resonance imaging.
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head-to-toe examination did not reveal any obvious skin or 
dental lesions. The urinary analysis and urinary culture were 
unremarkable although the patient was also found to have 
chronic left obstructive hydronephrosis. The patient had no 
history of IV drug abuse. A multidisciplinary team comprising 
of specialists from internal medicine, cardiology, infectious 
diseases, anesthesia, otolaryngology, cardiothoracic surgery, 
urology, orthopedic, and spine surgery was assembled for pre-
operative medical optimization. They also developed joint 
goals of surgery as well as a detailed surgical plan on the day of 
surgery and post-operative care.
The patient underwent concurrent drainage of the left 
pectoralis major and left strap muscle abscesses, followed by 
C3/4, C5/6 anterior cervical discectomy and fusion (Fig. 4) in 
a supine position. The patient was subsequently turned prone 

for the drainage of lumbar SEAs with 
right L2/3, left L3/4, laminotomy, L5 
and S1 laminectomy. The alternate-
sided laminotomies were performed to 
preserve the contralateral structures to 
maintain spinal stability. Finally, the 
right psoas and right thigh abscesses 
were drained in a left lateral position. 
The thoracic SEAs and left psoas 
abscess were left undrained. The septic 
arthritis of left C3/4, C4/5 facet joints, 
T5/6, T6/7 costovertebral and left 
sternoclavicular, and first sternocostal 
joint was also conservatively managed.
Surgical drains were inserted into the 
cervical, lumbar, right psoas, left strap 
muscles, and left chest wall regions. 
These procedures were carried out by 
t h e  s p i n e ,  c a r d i o t h o r a c i c ,  a n d 

otolaryngology service, with multiple surgeons operating 
simultaneously. The total operating time was 7 h and 40 min, 
with total time under general anesthesia of 11 h and 40 min. 
Intraoperative coagulopathy and excessive bleeding were 
addressed with 1g of IV Tranexamic acid, 4 units of packed cell 
transfusion (PCT), and 2 units of fresh frozen plasma (FFP) 
and multiple vasopressors. Postoperatively, the patient was 
admitted to the high dependency ward and reviewed 24 h later 
for a “second-look” surgical recommendation, which was not 
required.

Outcomes
The patient had markedly improved numbness on post-
operative day (POD) 1 and was transferred to the general ward 
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Figure 3: Sagittal and axial cuts of T2-weighted magnetic resonance imaging lumbar spine, 
demonstrating loculated intracanalicular epidural abscess collections from L1 to S2 levels, causing 
severe thecal sac and cauda equina compression (A1, A2). Bilateral psoas abscesses with the right 
psoas abscess larger than the left (B1, B2). Extensive paraspinal muscle oedema ( C) .

Figure 4: Axial cuts of computer tomographic neck and thorax demonstrating left sided strap muscle abscess (A), left sternocleidomastoid 
abscess (B), left sternoclavicular joint erosions suggestive of septic arthritis (C) and left pectoralis major muscle abscess (D).
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on POD 2. Her drain outputs decreased steadily, with her 
cervical, lumbar and psoas drains removed on POD 6. Her 
neck and chest wall drains were removed on POD 12 and POD 
20. A repeat contrasted CT Neck, thorax, abdomen, and pelvis 
was  per for med at  POD 43 demonstrated inter val 
improvement of all collections. The MRI of her spine was not 
repeated in view of her clinical improvement and return of 
neurological function. She completed 7 weeks of IV antibiotics 
as guided by the downward trend in her serial biochemical 
markers of sepsis and was discharged with long-term 
suppression oral clindamycin. One year after surgery, the 
patient was deemed to have recovered as evidenced by her 
functional status as independently ambulant, pain free, and 
with no neurological symptoms. Repeat biochemical markers 
of sepsis demonstrated a consistently normal CRP (0.4 mg/L), 
ESR (7 mm/Hr) and total white count (TWC) (6.3 × 109/L) 
(Fig 5).

Discussion
This patient presented upper and lower limb weakness, 
lethargy, and elevated biochemical markers for sepsis including 
evidence of organ failure. The presumptive diagnosis of sepsis 
was made with the suspicion of a spinal infection.
Sp i na l  i n f ec t i o n s  are  re s p o n s i b l e  f o r  2 – 7 %  o f  a l l 
musculoskeletal infections with an incidence of one in 
100,000–250,000 in developed countries [3], typically as 
spondylodiscitis, vertebral osteomyelitis, or epidural abscesses. 
Multilevel SEAs are an exceedingly rare subset of this entity, 
with only 1% demonstrating synchronous SEAs involving the 
cervical, thoracic, and lumbar regions in a meta-analysis of 915 
cases [4].

The typical triad for SEAs is back pain, fever, and neurological 
deficit. The presence of neurological deficits is often a late and 
irreversible sign [5], while fever may be absent, rendering this 
an unreliable diagnostic tool. Skip lesions may be missed as 
symptoms might mistakenly be attributed to a single affected 
area of the spine [6], especially if there is both upper and lower 
limb neurological deficits. An early gadolinium-contrasted MRI 
of the whole spine was performed once spinal infection was 
suspected to avoid missing out skip lesions while a contrasted 
CT of the chest, abdomen, and pelvis sought for other soft 
tissue and deep collections.
These investigations demonstrated multi-level SEAs and 
multifocal systemic abscesses and multi-joint septic arthritis. 
Given the disseminated sites of infection, the nature of seeding 
appeared to be hematogenous, the most common mode of 
spread [7]. The patient had bacteremia with positive blood 
cultures of MSSA, the most common organism in SEAs. The 
same organism was found in cultures of the pus collected from 
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Table 1: Biochemical investigation results on admission, 
demonstrating features of sepsis with multiple organ 

dysfunction.

Figure 5: Antero-posterior and lateral radiographs of the cervical spine after 
anterior cervical discectomy and fusion.
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the various sites of infection. Other common organisms in 
SE A s include coag ulase-negat ive  Staphy lococcus , 
Streptococcus species, and Gram-negative bacteria [7]. Due to 
the large infective burden, the patient was in sepsis complicated 
by septic shock. Sepsis is a life-threatening organ dysfunction 
caused by a dysregulated host response to infection [8]. Septic 
shock is a subset of sepsis which causes a profound global 
hypoperfusion from macro and microcirculatory dysfunction 
resulting in multi-organ failure [9]. The prognosis of SEAs is 
poor due to its risk of high morbidity and mortality [10]. The 
overall 30-day mortality rate of SEA is 3.7%. In patients with 4 
or more independent risk factors of mortality (age >60, 
diabetes, renal comorbidity, pre-operative thrombocytopenia, 
and septic shock), the mortality rate can reach 37.5% [11].
Although there have been reports of extensive SEAs resolving 
with antibiotic therapy alone [12], any neurological deficit 
without complete para- or quadriplegia should warrant surgical 
intervention if the patient is a suitable surgical candidate [13]. 
Surgical intervention should aim to preserve neurological 
function and decrease the overall infective burden to allow 
antibiotics and the immune system to overcome the infection. 
Contiguous multi-level SEAs have demonstrated successful 
eradication with apical laminectomies through catheter 
irrigation through fogarty catheters or skip laminotomies with 
epidural catheter irrigation via infant feeding tubes [14-16]. In 
contrast, discrete multi-level SEAs require separate areas of 
drainage, conferring a high degree of surgical invasiveness, long 
operative duration and blood loss.
A multidisciplinary team modeled after a care bundle 
developed to manage necrotising soft-tissue infections [17] 
was assembled to resuscitate the patient before surgery as well 
as to plan for surgery. With many therapeutic considerations 
with time sensitivities, the orthopedic and spinal team emerged 
as the overall team leader in the centralized care planning [18] 
in ensuring the timely optimization of the patient while leading 
discussions among the multiple stakeholders such as the 
cardiothoracic, otolaryngology, and anesthetic teams for 
surgical planning. The multidisciplinary team opted to 
prioritize (1) the drainage of significant collections to reduce 
infective burden, (2) protecting neurological function, and (3) 
avoiding extensive surgery to reduce surgical stress [19] and to 
minimize operating time while still achieving reasonable 
outcomes.
The “game plan” on the day of the surgery was meticulously 
organized to ensure smooth flow within the theatre with 
multiple surgical teams operating concurrently to reduce 
operative time. The teams took account of the sites to be 
drained and their priorities before deciding on the final order of 
drainage. Accessing these drainage sites required the patient to 

be repositioned thrice leading to natural points of termination 
in the event of hemodynamic instability. Anesthesia was 
notified early of the risk of blood loss and IV tranexamic acid 
was administered prophylactically to mitigate against 
coagulopathy. PCT and FFP were reserved and ultimately 
administered. Despite extensive pre-operative planning, the 
overall surgical procedure required a long time under 
anesthesia of 11 h and 40 min. This was due to multiple 
position changes and repeated episodes of surgical cleaning and 
draping.
Postoperatively, a repeat contrasted CTs of affected areas 
should be performed at 6 weeks after surgery to assess for 
residual undrained collections which trigger a reoccurrence 
[20]. For the spinal column, the decision to repeat MRI 
imaging should be guided by the clinical progress of the patient, 
taking into consideration vital signs such as fever or 
hypotension, biochemical markers of sepsis (CRP, ESR, and 
TWC), and neurological function. In the event of any 
neurological deterioration, a repeat pan spinal MRI should be 
performed to assess for the recurrence of the primary SEAs or 
the presence of skip lesions.
For the post-surgical treatment of SEAs, the duration of 
antibiotics typically ranges from 4 to 8 weeks although the 
optimal duration, or mode of delivery, of antibiotics has yet to 
be established [21]. The presence of associated psoas abscesses 
[22] and bacteremia [23] appears to be risk factors for 
prolonged antibiotic use (>8 weeks). In consultation with the 
infectious diseases team, this patient was placed on long term 
antibiotic suppression beyond her initial 7 weeks of IV 
antibiotics. This was tailored to account for her past medical 
history of diabetes which is known risk factor of poor outcomes 
[11] and initial presentation with multifocal systemic 
abscesses, psoas abscesses, bacteremia, and the presence of 
metallic implants. The final decision to terminate long-term 
antibiotic suppression should be individualized to the patient.

Conclusion
Multifocal spinal epidural and systemic abscesses drive a 
systemic inflammatory response leading to multiorgan failure 
and require extensive pre-operative optimization. A 
multidisciplinary team is recommended to develop a joint 
surgical plan to reduce total operative time and overall surgical 
stress to the patient. Surgical targets within the spine should be 
prioritized by size and extent of neurological compression to 
reduce infectious burden while maximizing neurological 
recovery.
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Clinical Message
SEAs with simultaneous soft tissue abscesses and septic arthritis have high morbidity and mortality. Prompt multidisciplinary 
surgical optimization and surgical planning is crucial to remove infective burden to reduce the septic load, while also ensuring 
the patient does not succumb to excessive surgical stress. With good preoperative optimization and well-planned early surgical 
decompression, the patient can have an excellent outcome and maximal neurological recovery. Repeat imaging with contrasted 
CT scans of the affected areas are recommended at 6-week post-surgery to assess for residual undrained collections. MRI 
imaging of the spine may be deferred in patients who are clinically improving.
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