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Current Current Spinal InfectionSpinal InfectionCurrent Current Spinal InfectionSpinal Infection

�� Increasing Increasing patientspatients
Increasing Increasing elderly patientselderly patients�� Increasing Increasing elderly patientselderly patients
Increasing  Increasing  immunocompromisedimmunocompromised hostshosts�� Increasing  Increasing  immunocompromisedimmunocompromised hostshosts

�� 2:1 to 3:1 male/female ratio2:1 to 3:1 male/female ratio�� 2:1 to 3:1 male/female ratio2:1 to 3:1 male/female ratio
�� Tb Tb increasingincreasing�� Tb Tb increasingincreasing
�� 80% of Staph. 80% of Staph. aureusaureus is is methicillinmethicillin--resistantresistant�� 80% of Staph. 80% of Staph. aureusaureus is is methicillinmethicillin--resistantresistant

((NagashimaNagashima et al. Japanet al. Japan))



61y.o. M.  Tb spine(T761y.o. M.  Tb spine(T7 --9)  Frankel C9)  Frankel C61y.o. M.  Tb spine(T761y.o. M.  Tb spine(T7 --9)  Frankel C9)  Frankel C

Preop.Preop.

T7

T8

T9

What is your choice ?What is your choice ?



Instrumentation Surgery Instrumentation Surgery Instrumentation Surgery Instrumentation Surgery 
for Spinal for Spinal InfectiousInfectiousfor Spinal for Spinal InfectiousInfectious

�� Single stage surgerySingle stage surgery�� Single stage surgerySingle stage surgery
bone graft and instrumentationbone graft and instrumentationbone graft and instrumentationbone graft and instrumentation

(Przybylski GJ. J Neurosurg Spine 2001.)(Przybylski GJ. J Neurosurg Spine 2001.)

�� Two stage surgeryTwo stage surgery
11stst post. instrumentation post. instrumentation 
22ndnd ant. debridement and bone graftingant. debridement and bone grafting

(Fukuta. Spine 2003)(Fukuta. Spine 2003)(Fukuta. Spine 2003)(Fukuta. Spine 2003)

High complication rates High complication rates High complication rates High complication rates 
14 14 -- 47%  47%  (Carragee EJ. J Spinal Disord 1997)(Carragee EJ. J Spinal Disord 1997)14 14 -- 47%  47%  (Carragee EJ. J Spinal Disord 1997)(Carragee EJ. J Spinal Disord 1997)



Invasiveness to PatientsInvasiveness to PatientsInvasiveness to PatientsInvasiveness to Patients

Least InvasiveLeast Invasive

Conservative Conservative (Rest(Rest, medications), medications)Conservative Conservative (Rest(Rest, medications), medications)

Percutaneous drainagePercutaneous drainagePercutaneous drainagePercutaneous drainage

Anterior FusionAnterior FusionAnterior FusionAnterior Fusion

Combined A&P FusionCombined A&P Fusion

Most InvasiveMost Invasive



Pathogenesis of Spinal InfectionsPathogenesis of Spinal InfectionsPathogenesis of Spinal InfectionsPathogenesis of Spinal Infections

Blood FlowBlood FlowBlood FlowBlood Flow

Disc (avascular tissue)Disc (avascular tissue)

MetaphysealMetaphyseal regionregion
((anastomosisanastomosisof vesselsof vessels�å�å�å�å�å�å�å�å
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Neighboring bodiesNeighboring bodies



Yeung Endoscopic Spine System Yeung Endoscopic Spine System 
(YESS) (� 7mm)(YESS) (� 7mm)(YESS) (� 7mm)(YESS) (� 7mm)

Entry Zone for EndoscopyEntry Zone for EndoscopyEntry Zone for EndoscopyEntry Zone for Endoscopy

Triangular Working ZoneTriangular Working ZoneTriangular Working ZoneTriangular Working Zone

(From: Orthopaedic Surgery. Surgical Technology International 8)(From: Orthopaedic Surgery. Surgical Technology International 8)(From: Orthopaedic Surgery. Surgical Technology International 8)(From: Orthopaedic Surgery. Surgical Technology International 8)



Endoscopic ProceduresEndoscopic ProceduresEndoscopic ProceduresEndoscopic Procedures

�� Prone position w/UProne position w/U--shaped frame (Cshaped frame (C--arm)arm)�� Prone position w/UProne position w/U--shaped frame (Cshaped frame (C--arm)arm)
�� Posterolateral approachPosterolateral approach�� Posterolateral approachPosterolateral approach
�� Anesthesia      Anesthesia      For Lumbar:   Local & IV or GeneralFor Lumbar:   Local & IV or GeneralAnesthesia      Anesthesia      For Lumbar:   Local & IV or GeneralFor Lumbar:   Local & IV or General

For Thoracic:  GeneralFor Thoracic:  General

Yeung Endoscopic Spine System (YESS) Yeung Endoscopic Spine System (YESS) �� Yeung Endoscopic Spine System (YESS) Yeung Endoscopic Spine System (YESS) 
Debridement Debridement �� Debridement Debridement (Rongeurs, Shaver, Radiofrequency)(Rongeurs, Shaver, Radiofrequency)

Pressurized IrrigationPressurized Irrigation�� Pressurized IrrigationPressurized Irrigation

Placement of drain tube Placement of drain tube �ä�ä Biportal at lumbarBiportal at lumbar�å�å�� Placement of drain tube Placement of drain tube �ä�ä Biportal at lumbarBiportal at lumbar�å�å

Postoperative CarePostoperative CarePostoperative CarePostoperative Care

�� Early Ambulation w/ TLSOEarly Ambulation w/ TLSO�� Early Ambulation w/ TLSOEarly Ambulation w/ TLSO



Marking of Entry PointMarking of Entry Point

Placement of Dilator Placement of Working SleevePlacement of Dilator Placement of Working Sleeve



Debridement of infected sites by rongeurs

Irrigation
Placement of drain tube





Materials and MethodsMaterials and MethodsMaterials and MethodsMaterials and Methods

April 2001 April 2001 -- Jan.2009Jan.2009�� April 2001 April 2001 -- Jan.2009Jan.2009
�� 70 pts.  (M:46, F:24 )70 pts.  (M:46, F:24 )�� 70 pts.  (M:46, F:24 )70 pts.  (M:46, F:24 )
�� Age at surgery: 15 Age at surgery: 15 -- 83y.o. (avg. 61.5) 83y.o. (avg. 61.5) �� Age at surgery: 15 Age at surgery: 15 -- 83y.o. (avg. 61.5) 83y.o. (avg. 61.5) 
�� Pyogenic: 59pts, Tb: 8, Fungal: 2, NTMB:1Pyogenic: 59pts, Tb: 8, Fungal: 2, NTMB:1

Level of infectionLevel of infection�� Level of infectionLevel of infection
TT--spine:  spine:  5pts.5pts.TT--spine:  spine:  5pts.5pts.
TT--L : L : 1010TT--L : L : 1010
Lumbar : Lumbar : 4343
LL--S: S: 1212LL--S: S: 1212

�� Onset to surgeryOnset to surgery�� Onset to surgeryOnset to surgery
3 3 ––103wks (avg. 12.3wks)103wks (avg. 12.3wks)3 3 ––103wks (avg. 12.3wks)103wks (avg. 12.3wks)



Patients’ Comorbidities (44pts.)Patients’ Comorbidities (44pts.)Patients’ Comorbidities (44pts.)Patients’ Comorbidities (44pts.)

�� Malignant tumors Malignant tumors �ö�ö 1212�� Malignant tumors Malignant tumors �ö�ö 1212

�� Multiple spinal surgery:Multiple spinal surgery: 77�� Multiple spinal surgery:Multiple spinal surgery: 77
�� LongLong--term steroidsterm steroids�ö�ö 66�ö�ö

�� Septic shockSeptic shock 44
�� Dissociating aortic aneurysm:Dissociating aortic aneurysm: 22
�� HIV:HIV: 11�� HIV:HIV: 11
�� HemophiliaHemophilia 11�� HemophiliaHemophilia 11
�� Chronic heart failureChronic heart failure 11�� Chronic heart failureChronic heart failure 11
�� Drug abuseDrug abuse 11
�� Diabetic nephropathyDiabetic nephropathy 22

Others:Others: 77�� Others:Others: 77



ResultsResults PostopPostop. F. F--up: 8up: 8--104 mos. (avg.34)104 mos. (avg.34)ResultsResults PostopPostop. F. F--up: 8up: 8--104 mos. (avg.34)104 mos. (avg.34)

�� Operation time Operation time �� Operation time Operation time 
Avg. 45 min. (30-94)

�� Blood loss Blood loss 
MinimalMinimal

�� PyogenicPyogenic CRPCRP
preop.  :  avg.  preop.  :  avg.  4.65mg/dL4.65mg/dL

�� PyogenicPyogenic

preop.  :  avg.  preop.  :  avg.  4.65mg/dL4.65mg/dL
postop.1wk  :  postop.1wk  :  1.591.59
postop. 2wk:  postop. 2wk:  0.730.73

Pain scalePain scale �ä�ä VAS: full mark 100VAS: full mark 100�å�åPain scalePain scale �ä�ä VAS: full mark 100VAS: full mark 100�å�å

preop: avg. preop: avg. 8686
postop 1wk.: postop 1wk.: 2626
postop 3wk.: postop 3wk.: 1212postop 3wk.: postop 3wk.: 1212



ResultsResultsResultsResults

Detection rate of organism by this procedureDetection rate of organism by this procedureDetection rate of organism by this procedureDetection rate of organism by this procedure

Total:  49pts/70(70%)Total:  49pts/70(70%)
Detected OrganismDetected Organism

MRSAMRSA 17pts  (35%)17pts  (35%)

Total:  49pts/70(70%)Total:  49pts/70(70%)

MRSAMRSA 17pts  (35%)17pts  (35%)
MSSA MSSA 8      (16%)8      (16%)MSSA MSSA 8      (16%)8      (16%)
TB  TB  8 8 (16%)(16%)TB  TB  8 8 (16%)(16%)
MRSEMRSE 4      4      MRSEMRSE 4      4      
NTMB          1NTMB          1
Candida Candida 11
Paecilomyces    1Paecilomyces    1Paecilomyces    1Paecilomyces    1

Others             9Others             9Others             9Others             9



ResultsResultsResultsResults

Radiographic evaluationRadiographic evaluationRadiographic evaluationRadiographic evaluation

Increase in kyphosis : 5.2 deg.Increase in kyphosis : 5.2 deg.Increase in kyphosis : 5.2 deg.Increase in kyphosis : 5.2 deg.

Progression of kyphosis :Progression of kyphosis :all in Griffith’s Grade 2all in Griffith’s Grade 2Progression of kyphosis :Progression of kyphosis :all in Griffith’s Grade 2all in Griffith’s Grade 2

Level of infection: T9/10, T12/L1, L1/2, L3/4Level of infection: T9/10, T12/L1, L1/2, L3/4Level of infection: T9/10, T12/L1, L1/2, L3/4Level of infection: T9/10, T12/L1, L1/2, L3/4

Relapse of infection   (7pts/70: 10%)Relapse of infection   (7pts/70: 10%)
�� LongLong--term steroids (RA or SLE): term steroids (RA or SLE): 2pts2pts�� LongLong--term steroids (RA or SLE): term steroids (RA or SLE): 2pts2pts
�� Malignancy (Rectum  or Esophagus Ca.): Malignancy (Rectum  or Esophagus Ca.): 2  2  
�� Diabetes Mellitus Diabetes Mellitus 22
�� None None 11�� None None 11

(4 pts underwent reop. w/ same technique) (4 pts underwent reop. w/ same technique) 



ResultsResultsResultsResults

Complications and death during followComplications and death during follow--upup

5 pts: nerve root irritation due to drain tube5 pts: nerve root irritation due to drain tube5 pts: nerve root irritation due to drain tube5 pts: nerve root irritation due to drain tube
5: death due to malignancy or sepsis5: death due to malignancy or sepsis
4:  additional spinal reconstruction surgery4:  additional spinal reconstruction surgery

due to progression of kyphosisdue to progression of kyphosisdue to progression of kyphosisdue to progression of kyphosis
(2 pyogenic, 2Tb)(2 pyogenic, 2Tb)(2 pyogenic, 2Tb)(2 pyogenic, 2Tb)



56y.o. M.  L5/S Pyogenic Spondylodiscitis 56y.o. M.  L5/S Pyogenic Spondylodiscitis 56y.o. M.  L5/S Pyogenic Spondylodiscitis 56y.o. M.  L5/S Pyogenic Spondylodiscitis 
&  Epidural Abscess.  Rt. L5 root deficit&  Epidural Abscess.  Rt. L5 root deficit

L5/S debridement & irrigationL5/S debridement & irrigationL5/S debridement & irrigationL5/S debridement & irrigation
Staph. aureus.Staph. aureus.

Preop.Preop. Postop. 12wksPostop. 12wksPreop.Preop. Postop. 12wksPostop. 12wks



61y.o. M.  Tb spine(T761y.o. M.  Tb spine(T7--9)  Frankel C9)  Frankel C
Postop. 

61y.o. M.  Tb spine(T761y.o. M.  Tb spine(T7--9)  Frankel C9)  Frankel C

Preop. Intraop.
Postop. 
6  mos.6  mos.

T7

T8

T9



60y.o. F.  Pyogenic 60y.o. F.  Pyogenic SpondylitisSpondylitis at L1/2at L1/260y.o. F.  Pyogenic 60y.o. F.  Pyogenic SpondylitisSpondylitis at L1/2at L1/2
Liver dysfunction, Septic shockLiver dysfunction, Septic shock

TreatdedTreatded in ICU for 6 mos.in ICU for 6 mos.TreatdedTreatded in ICU for 6 mos.in ICU for 6 mos.

Gd.Gd.

Preop. MRIPreop. MRI Postop. 4mos.Postop. 4mos. Postop. 12mos.Postop. 12mos.Preop. MRIPreop. MRI Postop. 4mos.Postop. 4mos. Postop. 12mos.Postop. 12mos.



DiscussionDiscussionDiscussionDiscussion

•• Posterolateral Endoscopic TreatmentPosterolateral Endoscopic Treatment•• Posterolateral Endoscopic TreatmentPosterolateral Endoscopic Treatment

Minimally invasiveMinimally invasiveMinimally invasiveMinimally invasive
Adequate vision and debridementAdequate vision and debridement
Enhance blood flow at infection sites Enhance blood flow at infection sites 

Better distribution of antibioticsBetter distribution of antibiotics

•• Effective to early phase of various types of organismEffective to early phase of various types of organism

(Pyogenic, TB, NTMB, Fungal)(Pyogenic, TB, NTMB, Fungal)

•• Safely applicable to patients with severe comorbid  Safely applicable to patients with severe comorbid  

medical problemsmedical problems



DiscussionDiscussion

Limitations of this procedureLimitations of this procedure

DiscussionDiscussion

�� Severely ill pts.  w/ multiple comorbiditiesSeverely ill pts.  w/ multiple comorbidities

Limitations of this procedureLimitations of this procedure

�� Severely ill pts.  w/ multiple comorbiditiesSeverely ill pts.  w/ multiple comorbidities
(Long (Long --term steroids, malignancy etc.)term steroids, malignancy etc.)(Long (Long --term steroids, malignancy etc.)term steroids, malignancy etc.)

Relapse of infectionRelapse of infectionRelapse of infectionRelapse of infection

�� Advanced destructive changes Advanced destructive changes �� Advanced destructive changes Advanced destructive changes 
in thoracolumbar or upper lumbar spine.in thoracolumbar or upper lumbar spine.in thoracolumbar or upper lumbar spine.in thoracolumbar or upper lumbar spine.

Progression of kyphosisProgression of kyphosis
Need for reconstruction surgeryNeed for reconstruction surgery



SummarySummarySummarySummary
�� Clinical results of posterolateral endoscopic debridement Clinical results of posterolateral endoscopic debridement 

and irrigation in 70 pts with spinal infections were reported.and irrigation in 70 pts with spinal infections were reported.and irrigation in 70 pts with spinal infections were reported.and irrigation in 70 pts with spinal infections were reported.

�� This procedure is effective for early phase of spinal This procedure is effective for early phase of spinal �� This procedure is effective for early phase of spinal This procedure is effective for early phase of spinal 
infections with various organisms.infections with various organisms.infections with various organisms.infections with various organisms.

�� This procedure is safely applicable even to severely ill pts This procedure is safely applicable even to severely ill pts 
with multiple comorbidities.with multiple comorbidities.with multiple comorbidities.with multiple comorbidities.

�� Relapse of spinal infection might occur in pts with poor Relapse of spinal infection might occur in pts with poor �� Relapse of spinal infection might occur in pts with poor Relapse of spinal infection might occur in pts with poor 
general conditions.general conditions.general conditions.general conditions.

�� In pts with advanced destructive changes in TIn pts with advanced destructive changes in T--L area, local L area, local 
kyphosis progressed after this procedure.kyphosis progressed after this procedure.


