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Pan-spinal infection: a case series and review of the literature
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Background: Panspinal infection usually presents with fever, back pain, neurological deficit, and in 
advanced cases multi-organ failure and septic shock. The choice of treatment for panspinal infection is 
challenging because these patients are usually medically unstable with severe neurological compromise. 
The objective of this study is to review management and long term outcomes for patients with panspinal 
infection.
Methods: A retrospective review of patients with panspinal infection treated in our center over a 5-year 
period [Jan 2010–Dec 2014] and a review of the current published literatures was undertaken.
Results: We identified 4 patients with panspinal infection. One case was managed medically due to high 
perioperative risk, whilst the other three were managed surgically whilst on antibiotic therapy. All 3 cases 
managed surgically improved neurologically and infection subsided, whereas the patient managed medically 
did not change neurologically and infection subsided.
Conclusions: Patients with panspinal infection should be treated surgically unless the medical risk of 
surgery or anaesthesia is prohibitive.
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Case Report

Introduction

Spinal epidural abscess (SEA) is a relatively uncommon 
central nervous infection, the incidence of which has 
doubled over the last decade (1). This is likely due to higher 
rate of detection secondary to higher index of suspicion and 
improved access to magnetic resonance imaging (MRI). 
Despite being uncommon, it is nevertheless an important 
entity as it can result in severe disability with permanent 
neurological deficit and long term spinal instability. 
Common presenting complaints of SEA include back pain, 
fever and neurological compromise. Spinal infection can 
also present as sepsis, and can be potentially life threatening 
if it evolves into septic shock causing multi-organ failure. 
The best practice for management of SEA remains 
unresolved. Arko et al. (2) described a more conservative 
approach towards SEA, with surgical intervention usually 

only employed when neurological deficit or spinal 
instability is present, while Epstein (3) advocated for 
surgical intervention, citing high failure rates for non-
surgical management.

A rare subset of SEA is panspinal or holospinal infection 
which involves the entire spine from cervical to lumbar 
region. These patients with panspinal infection who 
develop neurological deterioration may be considered too 
unstable medically to be operated due to other systemic 
involvement (1). In patients who present with significant 
neurological deficit, recovery may be doubtful even if 
surgical intervention is undertaken. Performing extensive 
spinal surgery in patients with panspinal infection who are 
already medically unwell may result in significant morbidity 
and mortality. Thus, spinal surgeons may be reluctant to 
operate on patients with pan-spinal infection.

Prompted by our experience in managing several cases, 
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we aimed to retrospectively review cases of pan-spinal 
infection treated at our hospital over the last 5 years, and 
compare our findings with those described in the literature. 

Methods

We conducted a single-centre retrospective review at 
The Alfred Hospital, a tertiary referral hospital located in 
Melbourne, Australia. Medical records over the last 5 years 
[2010–2014] in local institution were extracted, with final 
diagnoses containing keywords of “epidural abscess”, “spinal 
infection”, “spinal osteomyelitis”, “discitis” and “spinal 
septic arthritis”. Each of the records was reviewed in detail 
by one of the authors (CYK), and only cases in which the 
infection involved all 3 regions (i.e., cervical, thoracic and 
lumbar) were included. Of the 508 cases reviewed, 4 patients 
qualified based on the above criteria. Data of each case was 
recorded, including patient demographics, spinal levels 
affected, bacteriology, timing of treatment, type of surgery, 
relevant past medical history, pre-treatment Frankel score 
(Table 1) (4) as well as Frankel score 1 year post treatment.

A review of published literature on holospinal or 
panspinal infection was also conducted using Ovid Medline, 
using keyword “SEA”, “panspinal infection” or “holospinal 
infection”, with further cases identified in case series from 
the literatures. Details of the cases, including pre- and post-
operative Frankel score and operative management were 
extracted. 

Results/case illustrations

At The Alfred Hospital, we identified 4 patients with pan-
spinal infection during the period 2010–2014 (Table 2).

Case 1

A 45-year-old male, with a past history of intravenous 
drug use (IVDU), chronic hepatitis C infection and 
alcoholism, was admitted for 2-week history of weakness 
and paraesthesia of bilateral lower limbs, with power of 4/5 
(Medical Research Council–MRC grading) (5) as well as 
both urinary and fecal incontinence. Blood cultures grew 
Methicillin-sensitive Staphylococcus Aureus (MSSA). MRI 
full spine revealed extensive epidural abscess along the 
whole spinal canal (Figure 1). An electrocardiogram (ECG) 
performed on admission however showed anteroseptal ST-
elevation and T-wave inversion. Troponin-I was 1.74 mcg/L  
(Normal range, <0.03). Transthoracic echocardiography 
showed anteroseptal wall hypokinesis, consistent with recent 
myocardial infarction (MI). Due to high perioperative MI 
risk, the patient was treated non-surgically with initially 
empirical intravenous ceftriaxone, flucloxacillin and 
vancomycin, and later changed to intravenous cefazolin for 
6 weeks, and oral rifampicin and fusidic acid for another 

Table 1 Classification of Frankel grading (4)

Frankel grading Description

A Complete motor and sensory loss

B Complete motor loss, incomplete sensory loss

C Incomplete motor loss without practical use

D Incomplete motor loss, able to ambulate with 
or without walking aids

E Free of neurological symptoms

Table 2 Summary of 4 patients with panspinal infection treated in local centre

Patient Age Sex Past medical history Levels involved
Causative 
organism

Pre-treatment 
Frankel score

Surgery
Post–treatment  
Frankel score at 1 year

Incontinence 
(urinary/fecal)

1 47 M IVDU, Hepatitis C, 
alcoholism

C2-S1 MSSA D No D Both

2 54 M Previous TURP, 
asthma, depression

C5-L3, L5/S1 MSSA D Yes E None

3 68 M Alcoholism, 
ischaemic heart 
disease

C1-T2, T9-S1 MSSA A Yes D Fecal

4 33 M Nil C1-L5 MSSA D Yes D None

MSSA, methicillin sensitive staphylococcus aureus.
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3 months. On review at 1 year, power in his lower limbs 
bilaterally was 4+/5, maintaining Frankel grade D.

Case 2

A 54-year-old male presented with 2-week history of 
back pain and fever. Power was 4/5 in all 4 limbs on 
neurological examination. Blood culture grew MSSA. MRI 
spine showed anterior subdural collection extending down 

to T7, and posterior subdural collection below T7 level 
extending to L3 level (Figure 2). There was also C5/6 and 
L5/S1 discitis, with associated epidural abscess at both 
levels. Due to sepsis-related organ dysfunction, he was 
subsequently intubated for ventilatory support, and required 
haemodialysis for acute renal failure. Empirical intravenous 
flucloxacillin, vancomycin and meropenem was commenced, 
with latter two discontinued once MSSA was confirmed 
in blood cultures. The patient was operated 27 hours 

Figure 1 MRI full spine of T1 sequence with gadolinium showing extensive epidural abscess formation along the whole spinal canal, most 
prominent at lumbar region, causing moderate to severe canal stenosis at L2-3 and L4-5.

Figure 2 MRI full spine of fat suppressed T2 sequence (T1 with contrast not done due to renal impairment) showing discitis at C5-6 
and L5-S1, with extensive epidural collection associated with the latter, resulting in severe canal stenosis. Subdural collection was 
noted extending from approximately L3 superiorly to involve the upper lumbar, entire thoracic and lower cervical spine. There is also 
intramedullary increased T2 signal in the cervical spine, which may reflect cord ischaemia.
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post admission, in which L2-S1 laminectomy and L5/S1  
discectomy was performed for associated discitis and 
maximal compression at that level. Durotomy was 
performed and washout of subdural collection was 
done using an infant feeding catheter. On day 2 post-
operatively, the patient returned to the operating room for 
re-debridement of the lumbar spine. Laminectomies and 
washout at thoracic and cervical level were also performed. 
Later, C5 anterior corpectomy and fusion as well as C4–6 
posterior fusion was performed 4 days following first 
operation. The patient eventually required L5/S1 posterior 
lumbar interbody fusion one month after for unstable L5/S1 
joint. He continued on oral rifampicin and fusidic acid for 
1 year, which were later changed to long term flucloxacillin. 
Review at 1 year in outpatient clinic revealed normal power 
in all 4 limbs and normal continence.

Case 3

A 66-year-old male with a history of heavy alcohol use 
presented with 2-day history of back pain and fever, which 
was complicated by septic shock requiring vasopressor 
support. He had multiorgan failure including respiratory 
failure requiring intubation and ventilation, acute renal failure 
necessitating haemodialysis, severe hypokalemia, intestinal 
pseudo-obstruction, and cardiac arrhythmias. Blood culture 
revealed MSSA. Neurological examination (with sedation 
turned off for 90 minutes) revealed tetraplegia of all 4 limbs. 

MRI spine (Figure 3) demonstrated extensive epidural 
abscess throughout spinal canal. He was commenced 
on empirical intravenous piperacill in/tazobactam, 
flucloxacillin and vancomycin, which was later changed 
to benzylpenicillin according to sensitivity, and continued 
for a total of 6 weeks, This was followed by 6 months’ of 
oral rifampicin and fusidic acid. The patient was operated 
upon 64 hours post admission, with initially C2/3 anterior 
cervical discectomy and fusion and evacuation of subdural 
abscess. Durotomy was performed and a subdural washout 
was performed using an infant feeding catheter. C6-T1 and 
T12-L1 laminectomies and washout were also performed 
on the same day. MRI done one day after operation showed 
persistent collection causing cord compression. Patient 
subsequently had a re-do C6/7 laminectomy, and evacuation 
of infected epidural collection. On review one year later, 
patient still had lower limb weakness, but was able to 
ambulate with walking aids.

Case 4

A 32-year-old male, presented with 5-day history of fever, 
lower back pain, left shoulder pain, left lower limb pain 
and urinary hesitancy. Power was 4+/5 in all 4 limbs on 
neurological examination. Blood culture revealed MSSA. 
MRI spine demonstrated extensive posterior epidural 
abscess involving entire spine (Figure 4). He was started on 
empirical intravenous vancomycin and meropenem, which 

Figure 3 MRI full spine of fat suppressed T2 sequence (post contrast sequence not done due to renal impairment) showing extensive 
epidural collection throughout spinal canal.
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was later changed to flucloxacillin for a total duration of 
6 weeks. Patient was operated 20 hours post admission 
and had C2-T2 decompressive laminectomies and non-
instrumented fusion and T11-L1 laminectomies. Washout 
of epidural space was carried out during the same surgery 
using infant feeding catheter both rostrally and caudally. He 
continued on oral clindamycin for another five weeks prior 
to self cessation. He eventually required C3-T2 posterior 
instrumented fusion 6 months post operatively due to 
progressive cervical kyphosis. At 1 year post-operation, 
patient complained of subjective decrease of left lower limb 
light touch sensation, with otherwise normal neurological 
function.

Results and discussion

Using Ovid Medline, we identified 22 cases in 21 published 
English language case reports of extensive spinal infection 
in adults and its subsequent management and respective 
outcome (Table 3). Of these, 6 patients were managed 
without operative intervention and 16 patients had surgical 
intervention. All patients were managed with appropriate 
intravenous antibiotics.

Together with our 4 cases, we identified a total of 
26 reported cases of holospinal or panspinal infection, 
with 19 patients treated with surgical intervention and 
antibiotics, whilst the other 7 were treated conservatively 
with antibiotics without surgery. Of the total, 15 out of 
19 patients (79%) treated surgically had improvement 

of one or more grades based on Frankel grading system, 
compared with 3 out of 7 (43%) patients treated non-
surgically. Benefits of neurological recovery even extends to 
improvement of two or more grades of Frankel score, with 
32% of patients (6 out of 19) in surgical group achieving 
that while only 14% of patients (1 out of 7) in non-surgical 
group had such benefit. This is noteworthy as it suggests a 
greater chance of regaining significant functional capacity 
for patients treated surgically when compared with their 
non-surgical counterparts. 

Morbidity and mortality attributed to acute spinal 
operations in these patients were not as high as one might 
predict, with no mortality reported in our series of four 
patients. Of 22 cases reported in literature, there were 3 
deaths, 1 from the non-surgical group while the other 2 
were from the surgical group. This overall mortality rate 
was 14% for non-surgical group and 13% for the surgical 
group. All three patients appeared to have died directly 
or indirectly related to the sepsis secondary to panspinal 
infection.

Principles for management of panspinal infection

There is no standard recommended surgery for panspinal 
infection, but the surgeon needs to be flexible in the 
approach. Indeed, panspinal infection had been considered 
as a relative contraindication to surgical intervention due to 
being “impractical to perform decompressive laminectomy 
along the whole spine” (5). This can however be overcome 

Figure 4 MRI full spine of fat suppressed T2 sequence showing extensive posterior epidural abscess formation involving entire spine, with 
mass effect most pronounced at cervical and upper thoracic spine.
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by doing several segmental laminectomies and washout 
caudally and rostrally using small drains, such as infant 
feeding catheter (1). The principles and approach for 
surgical interventions should be individualized and depends 
on the location of maximal abscess or compression. The 
source of infection, e.g., discitis, and surgical access to 
infection should also be taken into consideration. The 
infected disc should be excised with discectomy and 
durotomy should be performed if abscess or collection is 
located in the subdural space. Fusion may be required if 
there is spinal instability or progressive deformity, which 

may occur in cases with extensive bony or disc destruction 
or as a consequence of multilevel laminectomies.

This was certainly the case in our series, in which 
surgical interventions were performed at levels showing 
maximal cord compression, with the surgical approach to 
the collection determined by whether it was anterior or 
posterior. Spinal fusion procedures were performed either 
acutely during initial surgery or non-urgently (weeks or 
even months) when there were signs of spinal instability 
after having recovered from sepsis.

While the small number of cases in this series and review 

Table 3 Summary of published cases of panspinal infection, management and outcome

Authors
Pre–treatment 
Frankel score 

Causative organism Intervention/operation
Post–treament 
Frankel score

Permanent 
incontinence

Duc (6) D MSSAa Non-surgical management E NM†

Lin (7) A MRCoNSb Non-surgical management C NM

Manickam (8) E NM Non-surgical management E Never

O’Brien (9) D MSSA Non-surgical management E Recovered

Simpson (10) A Gram positive cocci Non-surgical management A LoF‡

Van Bergen (11) E MSSA Non-surgical management E Never

Ansari (12) E MSSA C1, C3/4, C7/T1, T4/5, T7/8 laminectomies E Never

Burton (13) C NM T12-L2 laminectomy D Yes

Elsamaloty (14) B MSSA C5/6, T2/3, L1/2 laminectomies D Yes

Erdem (15) A Staph aureus C6, T8, L1 laminectomy and washout A NM

Gorchynski (16) C MRSAc laminectomies of entire spine D Recovered

Hwang (17) A MSCoNSd T4-12 laminectomy B LoF

Jackson (18) A MSSA C3-6, T6-9, L3-5 laminectomies and washout D Recovered

Lau (19) (1st patient) C MSSA C1 ant arch removal, C2 partial corpectomy 
and C3-6 posterior fusion

D NM

Lau (19) (2nd patient) C MSSA C3-6, T6-9, L2-3 laminectomies D LoF

Panagiotopoulos (20) D MSSA T2-3, L1-2 laminectomies E NM

Riaz (21) A Strep. pneumoniae C4/5, T6/7, T12/L1 laminectomies D Yes

Shoakazemi (22) A Staph. aureus C3-6, T3-5, L1-4 laminectomies D NM

Smith (23) C NM C5, T8, L3 laminectomies D NM

Tahir (24) D MSSA T4-5, L3-5 laminectomies E NM

Talwalkar (25) C Strep. pneumoniae C3-7 laminectomies E Recovered

Urrutia (26) E Peptostreptococcus C3-5, T5-6, L4-5 laminectomies E Never

a, methicillin sensitive Staphylococcus aureus; b, methicillin resistant coagulase negative Staphylococcus; c, methicillin resistant 
Staphylococcus aureus; d, methicillin sensitive coagulase negative Staphylococcus; †NM, not mentioned; ‡LoF, loss of follow up.
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preclude conclusions being drawn on the optimal timing 
of surgery, it appears that surgical intervention should 
be advocated to be performed as soon as possible (3),  
as outcomes appear to correlate with the duration of 
neurological deficit.

Microbiology and antibiotics

All cases in our series were associated with Staphylococcus 
aureus, which is the most common organism isolated in 
epidural abscesses and associated with up to two-thirds 
of cases reported (2). Whilst we did not find infections 
associated with methicillin resistant strains, there have 
been reported cases associated with methicillin-resistant 
Staphylococcus aureus (16) and methicillin-resistant coagulase 
negative Staphylococcus (7). The increasing prevalence 
of MRSA infections in community acquired infections 
certainly raises further concern (27). In addition to source 
control where feasible, antimicrobial treatment should 
therefore include an anti-staphylococcal beta-lactam with 
vancomycin.

Limitations

Only a small number of cases have been identified at our 
institution and in the literature, reflecting the rarity of this 
condition. The association between surgical intervention 
and outcome observed in the cases identified may be 
confounded by other factors, but it is unlikely that further 
high quality evidence will be available to guide practice. We 
used the Frankel score to evaluate outcomes; while this does 
not quantify power grading of each muscle group, it does 
reflect patients’ gross functional capacity. 

Conclusions

This retrospective review with literature review demonstrated 
that surgical intervention may be associated with an 
improved neurological recovery for patients with panspinal 
infection, in comparison with intravenous antibiotics alone. 
Moreover, surgical intervention did not appear to cause 
further associated morbidity and mortality. Whilst there is a 
trend to treat epidural abscess medically, from the evidence 
we have presented, we do not recommend this non-operative 
approach be used for panspinal infection, especially when 
associated with progressive neurological deficit. Rather, 
these patients should be considered for aggressive surgical 
intervention, if they are medically fit for surgery.
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