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Introduction 
A spinal infection is defined as an infectious disease that affects 
the vertebral body, intervertebral disk or adjacent paraspinal tissue 
[1]. The main routes of infection include hematogenous spread, 
direct inoculation into the region by spinal surgery or other minor 
procedures and direct extension from adjacent infected tissue [2-
4]. A native/de-novo infection is one that occurs without any prior 
intervention to the natural human body. Although this disease is 
considered uncommon in developed countries, its incidence is on 
the rise [5]. Diagnosis is often delayed because of its rarity and 
presentation as vague signs and symptoms. 

Methods 
This retrospective analysis was conducted at a neurosurgical 
department in Waikato Hospital, New Zealand. The inclusion criteria 
included all spinal patients admitted under our department from 
January 2013 to January 2018. This information was extracted 
from the hospital’s online patient registry. This was cross-examined 
and checked with our theatre operative records. Statistical analysis 
was performed on data obtained from clinical notes, discharge 
summaries, imaging and operation reports. 554 patients who in total 
had 604 procedures were analysed. 

Results 
27 patients were treated for spinal infections during that period 
of time. 15 were male, 12 were female. 20 were post-operative, 
7 were native. The mean age was 58.4 years. Of the patients with 
a recorded smoking status during admission, 71% were smokers. 
Diabetes was the most common co-morbidity, present in 1/3 of these 
patients.11% of them were on immunosuppressive medications 
including prednisolone and methotrexate. The mean WCC (white cell 
count)on presentation for the 27 patients was 11.6. Staphylococcus 
aurous was isolated in 55% of these patients. 35% (the majority) of 
infectionswere localized to the lumbar region. 56% of infections 
were deep to the fascia. 85% were treated with a washout and 
antibiotics, 15% with antibiotics alone. The length of inpatient stays 
for thesepatientsranged from 4-48 days with a mean length of 16.3 
days. This was a substantial difference compared to the 5.3 days 
the other spinal patients spent as inpatients. For the post-operative 
infections, the duration between surgery and date of recognized 
infection was 13.6 days.

In a subset of this analysis, native infections were compared against 
post-operative infections. Patients with native infections had a 
mean WCC of 15.3 and CRP of 269.7on presentation which was 
significantly higher than those with post-operative infections (10.3 
and77.7 respectively). In terms of discharge destinations, of the 
patients with native infections 14% were discharged home, 57% 
were down-transferred to smaller facilities for rehab and 29% died. 
Of the patients with post-operative infections, 60% were discharged 
home and 40% down-transferred to smaller facilities. There were 
no mortalities in this group. 

Conclusions 
In our cohort of patients, the risk of a post-operative spinal infection 
was about 3.3%. Patients with spinal infections have three times 
longer duration of inpatient stay. This predisposes them to further 
health conditions associated with prolonged hospital admission. The 
WCC is not a reliable marker of spinal infection. Native infections 
provoke a more aggressive immune response and have a worse 
prognosis than post-operative infections.

Pitfalls 
1. Two separate units (neurosurgery and orthopaedics) dealing 

with spinal pathology within Waikato hospital; our department’s 
figures do not represent the entire cohort of spinal patients in 
the health district 

2. Most acute spinal patients are admitted under the orthopaedic 
unit 

3. Suboptimal note-keeping in a small portion of our patients 
leading to gaps in information 

Discussion 
A spinal infection involves the vertebral body, intervertebral disk 
or adjacent Paraspinal tissue [1]. Microorganisms invade these 
structures by hematogenous spread, direct inoculation into the region 
by spinal surgery or other minor procedures and direct extension from 
adjacent infected tissue [2-4]. Spinal infections have a predilection 
for males and a bimodal age distribution affecting the pediatric 
population and those in their 50s [3,5,6]. Its incidence is on the rise 
due to the increased number of spinal surgeries being performed and 
the rising rates of intravenous drug abuse [7]. A gradual onset back 
pain that worsens with movement is the most common symptom. The 
presence of neurologic deficit is often a late sign. Other symptoms 
include pyrexia, malaise, stiffness and restricted motion, night sweats 
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and also signs and symptoms of septic shock in severe cases [8,9]. 

Some of the findings of our 5-year retrospective analysis correlated 
with international data. We found the mean age of spinal infections 
to be 58.4 years.Hlavin et al (1990) found the peak incidence to 
be around the 6th and 7th decades of life [10]. The meanWCC for 
our 27 patients with spinal infections was 11.6. Davis et al (2004) 
described only 60% of their cohort of patients with spinal infections 
having leucocytosis on presentation [11]. Staphylococcus aurous was 
isolated in 55% of our patients with spinal infections. On a worldwide 
scale, it is the most commonly responsible microorganism, present 
in about 63% of cases.

Spinal infections should be taken seriously as they may result in a fatal 
outcome.Urgent treatment with surgical intervention and antibiotics 
or just antibiotics where appropriate must be implemented without 
delay once the diagnosis is confirmed. Clinicians should not be 
overly reliant on inflammatory markers to prove or disapprove of the 
diagnosis as they have been shown to be inconsistent in representing 
an infective process in this condition. Despite the advancements 
in healthcare, mortality rates remain high as demonstrated by our 
findings, particularly in the setting of native infections. Some sources 
quote mortality rates to be about 20% [12]. 

References
1. Lener S, Hartmann S, Barbagallo GMV, Certo F, Thomé C, 

et al. (2018) Management of spinal infection: a review of the 
literature. ActaNeurochir (Wien) 160:487-496. 

2. Ziai WC, Lewin JJ (2008) Update in the diagnosis and 
management of central nervous system infections. NeurolClin 
26: 427-468. 

3. Kourbeti IS,Tsiodras S,Boumpas DT (2008) Spinal infections: 

evolving concepts. CurrOpinRheumatol20: 471-479.
4. Jaramillo-de la Torre JJ, Bohinski RJ, Kuntz C (2006)vertebral 

osteomyelitis. NeurosurgClin N Am 17: 339-351.
5. R Dayer, MM Alzahrani, N Saran, JA Ouellet, P Journeau, et al. 

(2018) Spinal infections in children:Amulticentre retrospective 
study. Bone and Joint Journal 100-B: 542-548.

6. Darouiche RO, Hamill RJ, Greenberg SB, Weathers SW, Musher 
DM (1992) Bacterial spinal epidural abscess. Review of 43 
cases and literature survey. Medicine (Baltimore) 71: 369-385.

7. Gerometta A, Rodriguez Olaverri JC, Bitan F (2012) Infections 
in spinal instrumentation. IntOrthop 36: 457-464.

8. H Nagashima, STanishima, A Tanida (2018) Diagnosis and 
management of spinal infections. Journal of Orthopaedic 
Science 23: 8-13.

9. Schlossberg D, Shulman JA (1977) Spinal epidural abscess. 
South Med J 70: 669-673.

10. Hlavin ML, Kaminski HJ, Ross JS, Ganz E (1990) Spinal 
epidural abscess: a ten-year perspective. Neurosurgery 27: 
177-184.

11. Davis DP, Wold RM, Patel RJ, Tran AJ, Tokhi RN (2004) 
the clinical presentation and impact on diagnostic delays on 
emergency department patients with spinal epidural abscess. J 
Emerg Med 26: 285-291.

12. American Association of Neurological Surgeons (2008) Spinal 
Infections. https://www.aans.org/Patients/Neurosurgical-
Conditions-and-Treatments.

Copyright: ©2018 Rakesh Danny Biju. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited.


