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Late Developing Infection in Scoliosis Surgery
discussion points

•Etiology of infection
•Method of infection
•Type of instrumentation
•Volume of implants
•Metal alloy

•Assessment of infection
•Bacteriology 

•Surgical management
•Implant management

•Non-union or progressive
deformity



Complications: Late presenting infection

Ho C, Sucato DJ, Richards BS. Risk factors for development of delayed infections
following posterior spinal fusion and instrumentation in AIS. Spine 2007;32:2272

Definition: appearance of an infection after an asymptomatic
interval >6 months from the index surgery

+ risk factors: fusion and instrumentation into lumbar spine
use of blood transfusions, not using a drain, significant
past medical history

-risk factors: age, # fusion levels, anti-biotic regimen

-??  surgeon related



Complications: Late Developing Infection

20 y/o 6 years after CDI
for AIS
Swelling and pain
Afebrile
Normal labs



Complications: Late Developing Infections
or late presenting

Typical story

•Chronic low grade pain
•Malaise 
•Normal labs
•Fluctuant mass
•I & D elsewhere
•Chronic drainage 



Complications: Late Developing Infection
method of infection

•Fretting corrosion

•Dormancy after seeding
of index surgical field

•Hematogenous seeding 
of implants



Complications: Late Developing Infection
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Dubousset J, Shufflebarger H, Wenger D. Late infection with CD 
instrumentation. Orthop Trans 1994;18:121

Motion between construct components

•Transverse connector

•Open implants
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Complications: Late Developing Infection
Method of Infection

•Seeding of surgical field, dormant period
Dietz et al. The importance of positive bacterial cultures of 
specimens obtained during clean orthopedic operations.
JBJS  1991;73:1200

•58% positive…coag – staph, propionibacterium
•Glycocalyx..polysaccharide membrane 

•Hematogenous seeding of construct remote
from surgery



Complications: Late Developing Infection

Instrumentation 

Type and volume of implants
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TSRH system

Common parameters
• long construct
• many implants
• insecure closure
• transverse connector



Complications: Late Developing Infection
Instrumentation 
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Expedium

No crosslinks, not loose

Incidence not
yet known

Common parameters
•Long construct
•Large implant volume



Complications: Late Developing Infection
Metalurgy
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•Stainless steel
•Long constructs
•Large implant volume



Complications: Late Developing Infection
Assess Infection

Blood evaluation
•WBC
•Sed rate
•C-reactive protein

Radiology 
•Plain radiology
•Bone scan
•MRI
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Complications: Late Developing Infection
Assess Infection..Bacteriology
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Richards BS, Delayed infections following posterior spinal
instrumentation in AIS. JBJS 1995;77:524
Clark CE, Shufflebarger HL. Late developing infection in
instrumented idiopathic scoliosis. Spine 1999;24:1909



Treatment: I & D

Implant 
removal
Exploration
fusion

Complications: Late Developing Infection
Surgical Management



Antibiotic treatment after 
implant removal

•Administration route
•Duration 

Clark CE, Shufflebarger HL. Late-developing infection in instrumented idiopathic
scoliosis. Spine 1999;18:1909-12.

Complications: Late Developing Infection
Surgical Management
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Complications: Late Developing Infection
Antibiotics 
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Not one recurrence since entity
recognized late 1980’s 



Complications: Late Developing Infection
Deformity Recurrence after Implant Removal

Potter BK, Kirk KL, Shah SA, Kuklo TR. Loss of coronal correction following 
instrumentation removal in AIS. Spine 2006;31:67-72.
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Ho C, Skaggs DL, Weiss JM, Tolo VT. Management of infection after 
instrumented posterior spinal fusion in pediatric scoliosis. 
Spine 2007; 32:2739
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Clark CE, Shufflebarger HL. Late developing infection in instrumented 
idiopathic scoliosis. Spine 1999;24:1909
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Deformity recurrence reality!!



Complictions: Late presenting infections
loss of correction following removal, particularly sagittal

9 mos

Revision Strategy



Complications: Late presenting infection
Revised (1993) with titanium implants



Complications: Late Developing Infection
Revision of Recurrent Deformity
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?. Is this sufficient to warrant immediate 
re-instrumentation in all patients



Complications: Late Developing Infection
Reconstruction of Recurrent Deformity
or potential recurrent deformity

Muschik M, Luck W, Schlenzka D. Implant removal for late-developing infection
after instrumented posterior spinal fusion for scoliosis: reinstrumentation reduces
the loss of correction. A retrospective analysis of 45 cases. 
Eur Spine J  2004; 13:645-651.
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8-20% of patients with implant removal for late infection
will require later revision



MF, f, 15 y / preopMF, f, 15 y / preop

41°

10°

29°



MF, f, 16 y / 0,5 y MF, f, 16 y / 0,5 y afterafter fusionfusion : : lumballumbal
decompensationdecompensation

28°

20°



MF, f, 17 y / 1,5 y MF, f, 17 y / 1,5 y afterafter fusionfusion : : 
pseudarthrosispseudarthrosis

20°

28°



MF, f, 17,5 y / 0,5 y MF, f, 17,5 y / 0,5 y afterafter revisionrevision of of pseudarthrosispseudarthrosis : : lowlow
grade grade infectioninfection

13°

27°



MF, f, 20 y / 2 y MF, f, 20 y / 2 y afterafter hardwarehardware removal and removal and rere ––
instrumentationinstrumentation withwith titaniumtitanium in a in a singlesingle stagestage

operationoperation :  solide Fusion:  solide Fusion

16°

35°



Complications: Late Developing Infection
Facts or Truths
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Complications: Late Developing Infection
Questions 
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Thank you 

Harry Shufflebarger MD
Miami, Florida, USA
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