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1. Diagnosis of osteomyelitis and
epidural abscess

- Clinical presentation

- Laboratory markers

- Imaging studies
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1. Diagnosis of osteomyelitis and
epidural abscess

-Clinical presentation

Onset or exacerbation of neck or back pain
No relief with rest or analgesics

Pain often worse at night

Fever

New neurologic deficit

Cachexia
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1. Diagnosis of osteomyelitis and
epidural abscess

-Clinical presentation
Epidemiologic features:

Immunosuppression: HIV infection, chemotherapy, organ
transplantation, chronic steroid use

Intravenous drug use

Advanced age

Diabetes mellitus

Chronic renal disease

Chronic liver disease

Malignancy

Prior trauma or surgery
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Fantoni M, Trecarichi EM, Rossi B, Mazzotla V., Di Giacomo G, Nasta LA, Di Meco E. Pola E. Epidemiological and cirical features of pyogenic
Spondylodiskits. Eur Rev Med Pharmacol Sci. 2012 Apr16 Suppl 2:2.7.

Zu M, Dengler B, Cordel D, Bartanusz V. Diagrosis and management of pimary pyogeric spinal nfections in ntravenous recreational drug users
Newosirg Focts. 2014 Aug37(2)ES.

lllustrative case — “Tony’

60 yo M, h/o DM and HTN. s/p MVA 4 months ago.

Presented to outside hospital with 3 months of thoracic back pain, chest
pain and SOB

CT chest PE study obtained demonstrating bony destruction and
surrounding mediastinal enhancement

Patient was transferred to University Hospital
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1. Diagnosis of osteomyelitis and
epidural abscess

-Laboratory Markers
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1. Diagnosis of osteomyelitis and
epidural abscess

-Laboratory Markers

Greater elevation of WBC, ESR, CRP, and PRL seen in pyogenic
compared to tuberculous osteomyelitis

Greater yield of blood cultures (40-50%) in pyogenic compared to
tuberculous osteomyelitis (0-10%)
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1. Diagnosis of osteomyelitis and
epidural abscess

-Radiology
MRI
ht&padolinium is gold standard for spinal canal imaging
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lllustrative case — “Tony’

lllustrative case — “Tony’

CT looked suspicious for osteomyelitis, however only axial views present

PEx: AAOx3, Neurologically nonfocal exam
Mild SOB
Tender to palpation/percussion over thoracic spine
Afebrile

Blood cultures ordered (subsequently demonstrated no growth)
WBC 1

ESR 97

CRP 34

HIV negative

Quantiferon gold  negative

Neurosurgery consulted — MRI Tspine +/- contrast recommended as well as
TLSO brace
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lllustrative case — “Tony’

MRI Tspine: T2 T1 T1 +gad

2. Antibiotic treatment factors

-Empiric abx — pro/con
-Isolation of organism
-Treatment duration

2. Antibiotic treatment factors

-Empiric abx — pro/con

Broad-spectrum coverage generally advocated until organism isolated
Immobilization of infected spinal column via bracing

Short term course of abx (<4 days) reported to not impact yield of biopsy
In some cases an organism is never isolated

Meco ., Facsant . Medical and surgicaltreatment of pyogenie spondylodiscits. Lt Rey e Phacacal Sc. 2012 Aprt6
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2. Antibiotic treatment factors

-Isolation of organism:

Yield of blood culture (20-50%)

Yield of percutaneous CT guided biopsy (53% Marschall; 32% Heyer; 72% Luzzatti;
48% Pupaibool )

Yield of surgical biopsy (91% Marschall; 92% Luzzatti)

60% concordance between blood culture result and biopsy result (Nanda)

Lower yield if TB is organism

Lower yield in diabetic patient

Greater yield if presence of paraspinal abscess
Greater yield if higher CRP value
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lllustrative case — “Tony’

MRI Tspine interpreted as consistent with osteomyelitis at T8-9

Minimal kyphosis
Minimal canal stenosis

Infectious Disease consulted
TLSO brace ordered
Interventional Radiology consulted for CT guided biopsy of T8-9 disk

lllustrative case — “Tony’
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lllustrative case — “Tony’

Following failure of CT guided biopsy to identify an organism, in the rib
head or otherwise, neurosurgery is consulted to perform an
intraoperative, fluoroscopically guided biopsy:

2. Antibiotic treatment factors

-Treatment duration:

Standardized duration (6 weeks)
vs
Serial monitoring of serologies (Yoon et al and Bettini et al, below):
followup ESR, CRP for appropriate response at 4 weeks (ESR >55 and CRP >
2.75 corresponded with treatment failure); treatment duration based on lab
value responses to treatment
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2. Antibiotic treatment factors

Treatment failure/recurrence:

Most treatment failure seen within 2 years; average under 5 months

Most failure seen with S. aureus as organism and greater duration of infection prior to
treatment

Treatment failure more likely with shorter duration of antibiotic therapy

Failure LESS likely in osteomyelitis cases with no isolated organism

75% rate of failure of medical treatment of cervical epidural abscess due to neurologic
deterioration (Alton)

Greater likelihood of treatment failure with tuberculous osteomyelitis due to deformity

and/or neurologic deficit (Colmenero)
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lllustrative case — “Tony’

Intraoperative biopsy is positive for Streptococcus group G

Patient is started on IV vancomycin and Zosyn once biopsy obtained
and PICC line is placed; subsequently abx changed to IV ertepenem

Do note the TLSO brace the patient is wearing

wbc  esr crp
2 weeks of treatment 5.4 81 14
4 weeks of treatment 6.1 54 5
IV abx stopped at 5 weeks, changed to PO keflex
6 weeks of treatment 5.6 57
Resume IV ertepenem

8 weeks of treatment 4.9 52 4
10 weeks of treatment 5.3 21 3
IV abx stopped

14 weeks of treatment 5.6 13 3

lllustrative case — ‘Tony’

No vertebral edema, ventral
phlegmon resolved; sclerotic
endplates with mild kyphosis on
CT scan 9 months post-biopsy

3. When to con5|der surgical referral
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Pathophysiology

PVO can lead to:
—Epidural abscess
—Spinal instability
—Sepsis

* Spinal Cord/Nerve
Compression

» Vascular compromise
— Arteritis
—Thrombophlebitis
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Diagnostic Work-Up

« Clinical suspicion
* Laboratory
— CBC with differential
- ESR
— CRP
— Blood Cultures (~50-60%)
Imaging
— MRI
— CT with contrast
Biopsy
Lumbar puncture?

University of Southern California

Treatment

» Timely treatment impacts outcome
— Sepsis
— Paralysis
— Death

* The mortality of SEA dropped from 34% in
the period of 1954-1960 to 15% in 1991-
1997 (Reihsaus et al; Spinal epidural
abscess: a meta-analysis of 915 patients)

University of Southern California

Treatment

» Medical treatment
— Culture based antibiotics Rx
— Empiric antibiotics Rx
— ID consult
— Neurosurgery/neurology consult
— Serial neuro monitoring
— Favorable factors
 Neurological intact patient
* Lumbar or sacral disease
+ Minimal spinal canal compromise
« Age
» Trending CBC/ESR/CRP/fever
— Optimize volume status and BP

3/31/2015
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Surgical Treatment

» Surgical treatment indications
— Neurological deficits
— Failed medical treatment
— Spinal instability
— Post-infectious deformity
* Timing
— Emergent/urgent versus Delayed
— Neurological status
— Location of abscess

— Degree of spinal canal compromise

University of Southern California

Goals of Surgical Treatment of “*
PVO

Neural decompression

Confirm tissue diagnosis

Debridement of devitalized bone and
tissues

Spinal stabilization when indicated

University of Southern California

» Surgical options
— Decompression only
* Laminectomy

— Decompression and
stabilization
 Anterior
* Posterior

3/31/2015
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Surgery Options

» Posterior approach
— Laminectomy
— Laminectomy and
fusion
» Anterior approach
— Corpectomy and
fusion
» Anterior and posterior
approaches

— Posterolateral
corpectomy and PSF

niversity of Southern California

Surgical Consideration

Minimize foreign bodies/non-vascularized
— PEEK implant?

Implant selection

— Titanium Vs. Stainless Steel
Graft selection

— Autograft

— Vascularized graft

— rhBMP-2
Tissue management

— Obliterate dead space

— Vascularized tissues

University of Southern California

Summary

Vertebral osteomyelitis/discitis with spinal
epidural disease is associated with high
morbidity/mortality rate

Early diagnosis and treatment is paramount
Antibiotics therapy is mainstay therapy
Surgery indicated in progressive neurological
deficits, failure of medical treatment, post-
infectious instability or deformity.




Treatment of postoperative
infection

Nader Dahdaleh, MD
Assistant professor
Northwestern Neurosurgery

Conflict of Interest

* None

Postoperative infection

Early: weeks
Delayed: months

Superficial
Deep

Non instrumented
Instrumented
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Postoperative infection

Early: weeks
Delayed: months

Superficial 2 Wound care and antibiotics
Deep

Non instrumented
Instrumented

Postoperative infection

Early: weeks
Delayed: months

Superficial

Deep - Surgical debridement and antibiotics

Non instrumented
Instrumented

Postoperative infection

Early: weeks
Delayed: months

Superficial
Deep

Non instrumented
Instrumented
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Risk factors

Patient factors:

* Advanced age

* Malnutrition

* Immunocompromised

Intra-operative factors:

¢ Length of surgery

* Number of levels

* Posterior surgical approach

* Open surgery

* Use of intra-operative equipment: microscopes, O-arm
or C-arm

Timing

* Early: Staphylococcus aureus and beta-
hemolytic Streptococcus

* Delayed: less virulent pathogens, most
commonly Propionibacterium acnes

Management of deep wound postoperative infections
in the presence of hardware

* Retaining versus removing the hardware

* Duration of antibiotics
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Case l

e 70 year old man
* Metastatic lung Ca: diagnosed 2005
* L5 metastases: s/p chemo and Rx Therapy X2
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Presented 4 weeks post op:

Confusion, draining wound
Fever, SBP: 90

WBC: 22,000

CRP 25

ESR>120

Blood cultures: E coliand
Proteus Vulgaris

Wound washout: emergent
+ broad spectrum antibiotics
Wound cultures: same as
blood cultures

Post op: CRP dropped then
increased over the next few
days

2" wound washout: broad
spectrum antibiotics,
discharged

Presented with draining
wound, increasing crp 10 days
later

34 wound washout and
replacing hardware

3/25/2015




18 month follow up:

Wound healed
Suppressive antibiotic treatment:
Ciprofloxacin

Case 2

e 73 year old female
* Metastatic melanoma

* Mid thoracic pain, Neurologically normal = T5
metastases

3/25/2015
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Presented 4 weeks later
with draining wound

No fevers
NI WBC count
NI CRP

Wound washout >
hardware retained

4 weeks oxacillin
4 weeks cephalexin

Case 3

* 25 yo female with history of adolescent
idiopathic scoliosis s/p selective thoracic
fusion

* She presented to the ED with right sided
paraspinal pain and bump, s/p aspiration at an
outside hospital




Taken for wound
exploration and washout

Intraoperative purulent
material involving the
hardware on both sides

Stainless steel hardware
removal

Cultures: P. Acnes
Anbiotics: vancomycin

then Meropenem X 12
weeks

3/25/2015




Deep wound infection in the presence of hardware

Recent: weeks

/N

Gram positive

v

Wound
washout/keep
hadware
Antibiotics, Follow
clinically CRP

Gram negative

v
Multiple Wound
washouts,
consider replacing
hardware
Antibiotics, Follow
clinically CRP

Delayed: months/years

Wound washout
removal of
hardware
Antibiotics, Follow
clinically CRP

3/25/2015




Prevention and Cost of

Post-Operative Infection
VuMedi LSRS Presents: Infections in Spine Surgery Webinar

Daniel S. Yanni, MD
Director, Comprehensive Spine Neurosurgery Service
March 31%t, 2015

UC Irvine Health

Rates of Post-Operative Infection

* Rates of spinal SSI range from 1-12%
* Surgery type, duration, and risk factors influence (Beiner, 2003)

* Bone grafts and instrumentation increase risk of SSI
* Implantation of foreign bodies

Revisions have a higher rate of SSI (up to 12%) (Radcliff, 2015)

* MIS may have lower rate of SSI
* Medical comorbidities WILL increase rates of SSI considerably

* Time of day procedure performed can also influence
* Surgery performed later in the day have been found to carry higher risk
of SSI (Gruskay, 2012)

Beiner, J. M., Grauer, J., Kwon, B. K. & Vaccaro, A. R. Postoperative wound infections of the spine. Neurosurg Focus 15, E14 (2003),

Gruskay, 3., Kepler, C., Smith, J., Radclif, K. & Vaccaro, A Is surgical case order associated with increased infection rate after spine surgery?

Spine 37, 11701174, doi:10.1097/BRS,0b0133182407859 (2012).

Radcliff, K. E. et al. What is new in the diagnosis and prevention of spine surgical site infections. The spine journal : oficial o
).

umalof the North
AmerGan,Spine 505 AN 45, 338-347. dor 10 1016/, spinee 2016.09.022 (2019 i

i UC Irvine Health

Surgical Infections

MIS Groups carry Decreased risk of surgical infections

O’Toole et al. retrospective review of 1338 MIS procedures
— Simple decompression SSI 0.10%

— Fusion $510.74%

— Composite for all MIS procedures 0.22%

Historically, open procedures SSI 2-6%
— Decompression < 1%
— Fusion > 10%

SSI = surgical site infection

J

OToole JE, Eichholz KM, Fessler RG. Suraical site infection rates after minimally invasive spinal surger
Neurosurg Spine. 2009 Oct;11(4):471-6.

3 43 UC Irvine Health
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Prevention: Patient Selection and Modifiable Risk Factors

+ Consider conservative/non-operative management
* multiple medical comorbidities, osteoporosis, and advanced age should be
managed medically or OPTIMIZE prior to surgical intervention

*  Obese patients should be encouraged to reduce BMI <30 prior to surgery (De la
Garza-Ramos, 2015)
* Significantly higher risk of post-op complications with elevated BMI|

*  Smoking cessation interventions for 1-2 months minimum before surgery can reduce
risk of SSI (Thomsen, 2009)

+  Strict pre- and post-operative control of serum glucose levels

* <125 mg/dL pre-op and <200mg/dL postop can reduce post-op SSI (Olsen, 2008)
De la Garza-Ramos, R. et al. The impact of abesity on short- and long-tem outcomes ter lumbar fusion. Spine 40, 56-61,
01:10.1097/brs. 0000000000065 (2015).

Olsen, M. A et . Risk factors for surgical site infection following orthopaedic spinal operations. The Journal of bone and joint surgery. American
volume 90, 6269, doi:10.2106/]bjs £ 01515 (2008)

‘Thomsen, T., Tonnesen, H. & Moller, A. M. Effect of preoperative smoking cessation interventions on postoperative complications and smoking
cessation. The Britsh journal of surgery 96, 451-461, doi:10,1002/bjs.6591 (2009).
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Prevention: Preoperative Reduction of Bacterial Colonization

« Bathe preoperatively with Chlorhexidine gluconate (4%)
* reduce postoperative spinal infections (Epstein, 2011)

* Screening and decolonization of known nasal carriers of S.
aureus
* Also can reduce risk of SSI (Bode, 2010)

Bode, L. G. et al. Preventing surgical-site infections in nasal cartiers of Staphylococcus aureus. The New England journal of medicine 362, 9-17.
401:10.1056/NEJM0aDB0B939 (2010).

Epsten, . £ Preoperaive, ntracperative, and postoperative measures tofurther reduce spinl infectons. Surgicalneurclogy international 2, 17,
G011041032152-7606.76538 (2011)
5 Mol srpry [ M 31,015 ) UC Irvine Health

Prevention: OR Prep of the Surgical Site

« Significant variability in surgeon practices of preoperative skin
preparation in spine surgery

* Chlorhexidine appears to be more effective than povidone-
iodine alone at reducing SSI (Al Magbali, 2013)

* Preoperative antiseptic skin preparation using chlorhexidine
followed by povidone-iodine has been shown to reduce SSI in
neurosurgical procedures (Guzel, 2009)

* Thorough, sterile antiseptic skin preparation by a trained
provider is critical in reducing SSI

Al Magbali, M. A Preoperative antisepic skin preparations and reducing SS. Brtish journal of nursing (Mark Allen Publishing) 22, 1227-1233,
0i:10.12968/bjon. 2013.22.21. 1227 (2013).

Guzel, A et al. Evaluation of the skin flora after chiorhexidine and povidone-iodine preparation in neurosurgical practice. Surgical neurology 71,
207-210; discussion 210, doi-10.1016/] surneu.2007.10.026 (2009).

& Nelogal sugery [ March 31,2015 43 UCirvine Health
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Prevention: Intraoperative Contamination

< Time in-room prior to procedure (>1hr) has been shown to
increase SSI in spine surgery (Radcliff, 2013)

 Insufficient intraoperative irrigation of the wound has been
shown to be a risk factor for spinal SSI (Watanabe, 2010)

* Many surgeons opt to use antibiotic-impregnated (Bacitracin)
saline irrigation to reduce intraoperative bacterial growth,
* reduction of SSls is not clear (Savitz, 1998; Barnes, 2014)

Bames, S., Spencer, M., Graham, D. & Johnson, H. 8. Surgical acallfor of practice. American
journal of 42, 525529, d0i10.1016]jic.2014.01.012 (2014)

Radclif, K. E. et al. Preoperative delay of more than 1 hour increases the risk of surgical site infection. Spine 38, 1318-1323,
d01:10.1097/BRS.0b01363162811(0b (2013)

Saviz, S. 1, Savitz, M. H, Goldstein, H. B., Mouracade, C. T. & Malangone, . Topical irigation with polymyxin and bacitracin for spinal surgery.
Surgical nerology 50, 208-212 (1988)

Watanabe, M. et al. Risk factors for surgical site infection following spine surgery: efficacy of intraoperative saline iigation. Journal of
neurosurgery. Spine 12, 540546, doi:10.3171/2008.11.5pine09308 (2010)

7 Nl gy W 31,2035 @) UC rvine Health

Paraspinal Muscle Injury and Infection

MIS vs Open

Paraspinal Muscle Ischemia and Infection
* Stevens et al. compared intramuscular pressure generated by

open vs MIS retractors

— Cadaveric model showed 3 x higher pressure in open retractors vs MIS
« Tissue perfusion pressure = retractor pressure — MAP
* Open retractors can give a zero tissue perfusion pressure

— Recommend taking down retractors and irrigating periodically during
lengthy procedures

— Correlated on post-op MRI with significant increase in T2 and ADC
measurements
* Attributed to edema associated with denervation and ischemia

*ADC = apparent diffusion coefficient

“Stevens KJ, Spenciner DB, Griffiths KL, Kim KD, Zwienenberg-Lee M, Alamin T, Bammer R. Comparison of
minimally invasive and conventional open posterolateral lumbar fusion using magnetic resonance imaging and
refraction pressure studies. J Spinal Disord Tech. 2006 Apr;19(2):77-86.

. @) UC rvine Health

Prevention: Intraoperative Local Application of Antibiotics

* Vancomycin powder is an easy, safe and inexpensive option for
reduction of SSls in spine surgery

* Multiple studies and meta-analyses have demonstrated
reduction in spinal SSI with use of vancomycin powder

* Greater benefit in instrumented spine cases (Khan, 2014)

* Some reports of sterile seromas with use of vancomycin
powder

Bakhsheshian, J, Dahdaleh, N.S., Lam, S. K., Savage, J. W. & Smith, Z. A The Use of Vancomycin Powder In Modern Spine Surgery: Systematic
Review and Meta-Analysis of the Clinical Evidence. World neurosurgery, doi:10.1016/, wneu. 2014.12.033 (2014).

Khan, N. R. et al. A meta-analysis of spinal surgical sie infection and vancomycin powder. Jounal of neurosurgery. Spine 21, 974-983,
01:10.3171/2014.8.5pine1445 (2014).
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http://www.ncbi.nlm.nih.gov/pubmed/16760779?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=19

Prevention: Postoperative Antibiotic Prophylaxis

* Antibiotic prophylaxis has been demonstrated to reduce spinal
SSI by 63% (Barker 2002)

= NASS recommends prophylactic antibiotics for instrumented
and non-instrumented spine surgery

* JCAHO recommends Administration of IV antibiotics within 1
hour of incision

* Increase the antibiotic dosage to adjust for obesity

Barker, F. G., 2nd. Efficacy of prophylacic antibiotc therapy in spinal surgery: a meta-analysis. Neurosurgery 51, 391-400; discussion 400-391
(2002).

Olsen, M. A et al. Risk factors for surgical site infection following orthopaedic spinal operations. The Journal of bone and joint surgery. American
volume 90, 62-69, doi:10.2106/]bjs £ 01515 (2008)

Savage, J. W. & Anderson, P. A An update on modifiable factors 1o reduce the risk of surgical site infections. The spine journal : offcialjournal of
the North American Spine Society 13, 1017-1029, doi:10.1016/ spinee. 2013.03.051 (2013).
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Prevention: Closed-Suction Drains and Suture

* Closed-suction drains have not been shown to have a
significant affect on spinal fusion SSlIs (Scuderi, 2005; Diab,
2012)

* Some studies suggest antibacterial-coated sutures reduce the
adherence of bacteria to the suture and may decrease the rate
of SSI (Edmiston, 2006)

* Antibiotic coated suture may reduce SSI when compared to
non-treated suture (Ueno, 2013)

Diab, M. et al. Use and outcomes of wound drain in spinal fusion for adolescent idiopathic scoliosis. Spine 37, 966-973,
401:10.1097/BRS. 0013031823050 (2012).

Edmiston, C. E. et al. Bacterial adherence t0 surg) can duce the risk of microbial Joural
of the American College of Surgeons 203, 481-489, oi:10.1016/} jamcollsurg.2006.06.026 (2006)
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journal : oficial journal of the North American Spine Society, doi:10.1016/j spinee. 2013.06.046 (2013),
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Prevention: Dressing

* A Cochrane review found no particular wound dressing is more
effective than others in reducing the rates of SSI

 Silver-impregnated dressings may decrease rates of SSl in
lumbar fusions (Epstein, 2007)
* may be preferable for patients with moderate to high risk of infection
(Leaper, 2010)

Durville, . C., Gray, T. A, Walter, C. J., Sharp, C. A & Page, T. Dressings for the prevention of surgical site infection. The Cochrane database of
systemalic reviews 9, Cd003091, doi:10.1002/14651858.CD003091 pub3 (2014).

Epstein, N. E. Do siverimpregnated dressings limit infections after lumbar laminectomy with instrumented fusion? Surgical neurology 68, 483-485,
discussion 485, doi10.1016/] sumeu.2007.05.045 (2007).

Leaper, ., Nazir, J., Roberts, C. & Searle, R. Economic and clinical contributions of an antimicrobial barrier dressing: a strategy for the reduction
of surgical site infections. Journal of medical economics 13, 447-452, dot-10.3111/13696998.2010.502077 (2010).
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Cost: Healthcare System Costs

* Nearly 1 million SSls happen in the US every year, with an
estimated total cost of $1.6 billion (Zhan, 2003)

+ Direct health care cost of spinal SSI cervical and lumbar fusions
ranges from $4,067 - $17,552 per infection
* Can increase significantly when hardware affected

* More study is needed in this area to assess the costs of SSl in
spinal surgery

Kuhns, 8. D. et al. Cost and quality of lfe outcome analysis of postoperative infections after subaial dorsal cenvical fusions. Journal of
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Git, M. J. et al. Comparative analysis of perioperative surgical site infection after minimally invasive versus open posterior/transforaminal
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0i:10.3171/2011.1.5pine10571 (2011).
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01:10,1097/BRS. 0013031823da22d (2012).

Zhan, C. & Willer, M. R. Excess length of stay, charges, and moraliy attributable to medical injuries during hospitalization. Jama 290, 1868-1874,
401:10.1001/jama. 290.14. 1868 (2003).
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Cost: Patient Costs

* Average 23 additional missed workdays for patients with dorsal
cervical SSIs
* approximately $3739 more in lost income (Kuhns, 2015)

* Medicaid patients have higher risk of SSI
* higher associated cost
* with a concurrent reduction in reimbursement following passage of the
ACA (Manoso, 2014)

Kuhns, B. D. et al. Cost and quality of lfe outcome analysis of postoperative infections after subaxial dorsal cenvical fusions. Joumal of
neurosurgery. Spine, 16, doi:10.3171/2014.10.5pine14228 (2015)

et al. Medicaid status is associated with higher surgical ste infection rates after spine surgery. Spine 39, 1707-1713,
o110 10971b15.0000000000000490 (2014
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Key Points

* Appropriate patient selection and counseling reduces risk of SSI

* Reduction in bacterial colonization of skin and nares is a
prevention strategy

« Copious irrigation and use of local and systemic perioperative
antibiotic prophylaxis reduces SSI rate in spinal surgery

* Cost of spinal SSl is high for the health care system and patients
and negatively affects outcomes
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Thank you!
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