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Infections Are Expensive

Mean hospital charges:

– $154,537 ($26,977-$961,722) 

Indirect costs

Pay for performance

Bundled care



Infection Rate is High

AIS: 

-0.5-6.7%

Neuromuscular: 

-4.3-14.3%

Myelodysplasia: 

-6.1-30%

Repetitive procedures in patients with poor nutrition and medical comorbidities



What is Infection Rate?
Rib Based Growing Construct (10-32%)

Emans, Spine 2005:
– 3/31 (10%)

Campbell,  JBJS 2004:
– 3/27 (11%)

Smith, Spine Deformity 2011:
– 16/97 (16%)

Sankar,  Spine 2010:
– 6/19 (32%)

Garg Spine 2014:
– 38/213 (18%)

Growing Rods (7-40%)
Klemme, JPO 1997:

– 5/67 (7%)
Akbarnia,  Spine 2005:

– 2/23 (9%)
Yang Spine 2011:

– 5/49 (10%)
Bess,  JBJS 2010:

– 15/140 (14%)
McElroy,  Spine 2011:

– 11/80 (14%)
Sankar , Spine 2010:

– 4/10 (40%)

Kabirian JBJS 2014
– 42/379 (11%)



Infection Rate for GR

379 patients, 2344 procedures

42 patients w/ infection (11.1%)
– 10 (2.6%) by first lengthening
– 29 (7.7%) during lengthening
– 3 after final fusion

50% by 8th

surgery



Overall rate:
– 18% (38/213)

55 infection events 
(1497 total procedures)

Infection Rate In Rib Based Growing Construct



Kabirian et al, Smith et al, Garg et al:

‐MSSA, MRSA, others

Infecting Organism N
MSSA 25
MRSA 9
Escherichia Coli 5
Enterococcus spp. 3
No Growth 3
Coag Neg Staph 2
Streptococcus spp. 2
Other 2
Bacillus spp. 1
Stenotrophomonas maltophilia 1
Staphylococcus Warneri 1
Klebsiella oxytoca 1
Candida Albicans 1
Staphylococcus epidermidis 1

Staph Aureus…and Others



Lots of Risk Factors

Patient Related
– Diagnosis, malnutrition, 

incontinence

Surgery Related
– Repetitive surgery, 

implant prominence, 
poor technique



Etiology Matters

15%

10%

3%16%



Etiology-Rib Based Growing Construct

Garg et al



Risk Factors—Specific to EOS

Increased infection risk: 

– Stainless steel (OR=5.7)
• 30/221 (13.6%) vs 12/150 (8%)

– Non-ambulatory status (OR=2.9) 

– Number of revisions (OR=3.3)



Wound Complication Risk

112 patients, 140 surgeries

22 complications

84% correctly predicted by 
model

Cahill et al,  ICEOS 2016:
Multivariable Analysis:

Age <4 (OR 4.9)
Male (OR 3.0)
Diapered, lower back incision (OR 2.9)
Bilateral procedure (OR 8.5)



Risk Severity Score ICEOS 2016

171 patients

22.8% infection

Risk: 
-5.779.6% 

Syndromic etiology (OR 5.3)
Pulmonary comorbidity (OR 2.2)
Cobb angle >90 (OR 1.7)
Non-ambulatory status (OR 2.7)
High BMI (95th percentile and above) (OR 1.1)
Pelvic instrumentation (OR 1.2)



Outline

What do we know?
– Infection rate
– Infection risk

Can we prevent?

Infection….Now What?



Can We Prevent?

Problem:

Data lacking….



Significant variability

Current Practice is Variable



Can We Use What We Know About Older Children?



Best Practice Guidelines



Best Practice Guidelines

Strive to achieve best practices

Reduce variability



Risk Factors—Specific to EOS

Hartman et al, ICEOS 2016: 
-Decreased implant uncovered time 

-12042 minutes

-Infection rate per procedure
-11.3%3.2%



Reducing Risk with Intrawound Antibiotics

LOTS IN ADULTS‐‐‐LIMITED 
DATA FOR THIS 
POPULATION



Is Vanco Safe in Kids?

Flynn et al, (unpublished)

Adverse reactions:
-1/1398 (0.07%) 



Does Vanco Work in Kids?

Mistovich et al, ICEOS 2016

• 14% per procedure vs 4.7%
• 66% RRR



Are we creating resistant organisms?



Take Care of the Soft Tissues

Offset closure:
Infection rate <1% vs 3%
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GR-Final Outcome at Final FU
GR treatment terminated in 11 out of 
42 patients (26%)

74%
26%



97 patients, 678 procedures

• 19 infections, 16 patients

• IV abx 58 day, oral 34 days

• None required implant removal

Rib Based Growing Construct
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‐Common
‐Expensive

‐Maybe

‐Maintain 
implants?



Thank You

michael.glotzbecker@childrens.harvard.edu


