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Gloves Off: Complications & 
Costs of MIS vs. Open Spine 
Surgery
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A s s o c i a t e  P r o f e s s o r,  O r t h o p e d i c s

M e d i c a l  D i r e c t o r,  O r t h o p e d i c  C l i n i c  

D i r e c t o r  o f  S p i n e  R e s e a r c h  

B o s t o n  U n i v e r s i t y  M e d i c a l  C e n t e r

Tu e s d a y,  M a r c h  2 6 t h ,  2 0 2 4

3 : 1 5 - 3 : 4 5 p m



2024
Work Related Injuries 

Workshop

MISS: What, Why, How?
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• WHAT? 

• Define anterior + posterior fixation - fusion

• WHY? 
• Utility - applications

• HOW? 
• Technique – MISS vs Open Standard
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• Spinal Fusion: “weld-glue” the bone = Biologic process (evolving process)
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WHAT are the main players - Fusion?
• Spinal Fusion: Cellular = Biologic process 

Diabetes, Smoking, Immune↓, MalnutriƟon, MoƟon (instability)
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• Spinal Fixation: Braces & stabilizes the spine until the Biology succeeds in healing
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• Various Systems BUT similar concepts - Metal
• Screws
• Screw caps 
• Rods 
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WHAT are the main players - Fixation?
• Spinal Fixation: “Internal Brace” 

• Various Systems BUT similar concepts - Metal
• Screws
• Screw caps 
• Rods 

• Anterior support 
• Cages / spacers / implants
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• Spinal Fusion: Eliminates motion across 

• A diseased painful joint (Degen disc-facet disease)
• An unstable spinal segment
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• Posterior Spinal Fixation: 

• Add stability: fractured spine – Frx healing
• Correct deformity & maintain corrected alignment  
• Stabilize spine intended to fuse
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• Posterior Spinal Fixation - Fusion:

• Soft tissue exposure                 (Skin-subQ-Muscle-Bone)
• Bony work                  (tunneling & instrumenting) 
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• Posterior Spinal Fixation - Fusion:

• Skin incision
• Soft tissue exposure  

OPEN MIS
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• Posterior Spinal Fixation - Fusion: Open
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• Posterior Spinal Fixation: MIS
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OPEN MIS
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20

How? Fusion (interbody)
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ATP (AntePsoas) Technique

Tannoury et al, LSRS 2017
Tannoury et al 2018
Tannoury et al 2022

Chadi Tannoury MD
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Wide Exposure=Safe Visualization!

Chadi Tannoury MD
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Full Discectomy & Safe ACR

Chadi Tannoury MD
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Outcomes?
MIS vs Open Spine Surgery
• MISS: LESS

• Soft tissue dissection
• Blood loss 
• Complications (infections, nerve injury, 

etc.)
• Postoperative Pain
• Opiates use

• Faster Recovery
• Faster return to activity: Productivity
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Chadi.Tannoury@bmc.org
Tel (Admin Assistant): 617-414-0082
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Where It Can Go Wrong

To n y  Ta n n o u r y,  M D
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Is MIS Applicable for 
Revision Surgery & 
Where It Can Go Wrong
To n y  Y  Ta n n o u r y,  M D
A s s i s t a n t  P r o f e s s o r ,  

D e p a r t m e n t  o f  O r t h o p e d i c s

C h i e f  o f  S p i n e

B o s t o n  U n i v e r s i t y

t a n n o u r y @ b u . e d u

F o u n d i n g  P r e s i d e n t  o f  S o c i e t y  f o r  
P r o g r e s s  a n d  I n n o v a t i o n s  f o r  t h e  
N e a r  E a s t    
w w w . n e a r e a s t s p i n e . o r g
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• Royalty
• Consultant
• Technology evaluation
• Research grants 

• HillRom: 
• Royalty
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Questions Re MIS surgery

• What is MIS?
• Effectiveness
• Safety
• Cost
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67 yo. Fall of a height. NV Intact



Classic surgery
Spinal fixation + fusion
Fracture reduction + fixation

MIS:
Spinal fixation without fusion: 
Fracture reduction and fixation



Comparison: Direct cost RVUs
Open Classic Surgery MIS option

• Fracture Rx:
• Laminectomy
• Fusion: at least 7 levels:
• Fixation Implant:

• 14-16 screws
• Two cages
• Fusion graft 

• Fracture Rx:
• Laminectomy=None
• Fusion=None
• Fixation Implants:

• 8 screws

• ROH (staged procedure)
• Fusion Graft: None
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MS- 73F with severe back and left leg pain 

• PMH
• Osteopenia
• Lumbar disk disease

• PSH
• Spine x3
• L hip DHS, ROH

• Soc. Hx
• 5 cig/day smoker
• 1-2 drinks/day
• Community ambulator

• Uses a cane secondary to 
back and L leg pain

9/10
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History
Exam

Thin female in apparent 
discomfort

Antalgic Gait
 Loss of lordosis on standing
 Flex to knee, 20* extension
No sensory deficits
Complains of painful sensation 

down anterior and medial side 
of L leg

 Strength 5/5 and symmetric 
IP/Q/H/TA/EHL/GS

No clonus, Babinski’s down 
going, (-) straight leg raise and 
cross straight leg raise, (-) 
Hoffman.
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MIS Rx:
No need to ROH or Posterior surgery



Comparison: Direct cost RVUs

Open Classic Surgery MIS option

• Laminectomy x 3
• Fusion: at least 3 levels:
• ROH
• EOF

• Fixation Implants:
• 8 screws
• Two cages
• Two Rods
• Fusion graft 

• Laminectomy= None
• Fixation: 2 levels
• ROH=None
• EOF: None
• Fixation Implants:

• 3 screws
• Two cages
• One Rod
• Fusion graft 
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Different Modalities

Mini-open
Endoscopic

Image Guided
Percutaneous



2024
Work Related Injuries

WorkshopPromises of Minimaly Access 
Spine Surgery...

• Less:
• muscle damage (fusion disease)
• denervation
• blood loss
• hospitalization
• time off work



Challenges of MIS

• Surgery too long

• Too many complications

• Radiation exposure

• Inadequate 
decompression

• Inadequate fusion

• Inadequate deformity 
correction

• Suboptimal fixation
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How about when it hits your family?
Cost Vs Quality!!
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• My Dad, 79 yo, very healthy, severe left buttock pain and leg pain and weakness
• Started developing Drop foot on left.
• Right calf pain
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AP Flexion Extension
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MRI



2024
Work Related Injuries

WorkshopCurrent “Standard of Care”of Spine Surgery

GRAFT
ANTERIOR

POSTERIR
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Adult Idiopathic Scoliosis
SURGICAL TREATMENT
Risk/Benefit

• Residual Pain  3 to 15%

• Pseudarthrosis 5  to 30%

• Mortality       1  to   5%

• Neurologic       1  to   5%

• Infection 0.5 to 5%

• PEs     1  to 20%
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Complications of Open Surgery
SRS Data, 2010

• Spondylolisthesis: 10,242 cases 
• 9.2% major complication rate. 
• Infection 2%
• Neurologic injury: 2%

• Degenerative scoliosis: 5,980 cases
• Major complication: 10.5
• Infection: 1.5%
• Neurological injury: 1% (immediate) +0.5% (delayed) 
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So Dad and I decided to Stay Away 
from surgery

What we did:
4 moths later

• My dad leg got weaker
• Pain increased

• PT
• Time
• Reduce activity
• Steroid injections!!
• Pain medicine



SO I DECIDED TO RESEARCH LESS 
Invasive Options

WE HAD TO DO 
SOMETHING
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Meta-analysis MIS discectomy vs 
Open, Bydon et al
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Cost of MIS discectomy vs Open
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Cost of multilevel 
decompression
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Open vs MIS fixation
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Complications and efficacy of MIS vs Open 
Rx of DDD



2024
Work Related Injuries

WorkshopCost of Spinal fusion, W/C population: 
MIS vs Open TLIF 
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Kotani et al
• 80 patients

• 43 MIS
• 37 Open

• Midterm F/U



2024
Work Related Injuries

WorkshopKotani et al. MIS vs Open PLF
ODI & RMQ
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Percutaneous Screws:2-5 yr review
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MIS Rx for Degenerative Deformity



Case Analysis: 48 yo coalminer
• Severe LBP
• Intermittent 

radiculopathy with 
walking and standing

• Legs pain disappears with 
flexion and forward bend
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Intaop. X-rays
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2 wks postop. Returned to work 2mos po



Comparison: Direct cost RVUs

Open Classic Surgery MIS option

• Laminectomy
• Fusion: 1 level

• Fixation Implant:
• 4 screws
• 2 rods
• one cages
• Fusion graft 

 Laminectomy
 Fusion: 1 level:

 Fixation Implant:
 4 screws
 Two rods
 one cages
 Fusion graft 



2024
Work Related Injuries

Workshop
24 yo male, s/p fall of the roof
Was being treated with TLSO Bracing
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3 week post op
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Comparison: Direct cost RVUs

Open Classic Surgery MIS option

• Fracture Rx
• Laminectomy x 3
• Fusion: at least 7 levels:

• Fixation Implant:
• 14 screws
• Fusion graft 

• Fracture Rx
• Laminectomy: None
• Fusion: None

• Fixation Implants:
• 8 screws

• Removal of hardware 
(staged procedure)



Complex SPINE: MIS vs Open
• If MIS is good for small cases:

• One or two level stenosis
• One level fusion
• Etc…

• MIS should be ideal for much larger 
cases:

• Tumors
• Deformities
• Trauma
• Patients with significant co-morbidities 
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Anterior T12-L5 + Posterior T10-Iliac
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• 56 YO M. back + both legs Pain 

going down the posterior aspect of 
the thigh and the dorsum of the 
feet

• Previous spinal surgery in the 
lumbar spine eleven years ago 
which was complicated by 
infection followed by removal of 
the hardware

• Cervical fusion from C4 to C7 in 
the past complicated by a 
postoperative hematoma
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• Decreased sensation in his small finger, middle finger, and ring finger on 

the left side.  
• Decreased sensation in the right anterolateral aspect of the thigh.  He 

has intact sensation in the rest of the lower extremities.
• Motor:  5/5 in bilateral upper and lower extremities.   
• Hyperreflexic, especially in his upper extremities, 3+ triceps, biceps, and 

brachioradialis bilaterally.
• Sustained clonus bilaterally
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kyphosis 
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MRI T2 saggital  
L5-S1
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54 Yo. Lady  Cab driver, Severe Scoliosis and 
Rotational deformity
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• severe lower back pain 
• Bilateral radiculopathy, right more than left
• Prolonged course of physical therapy with no 

improvement. 
• 9  cortisone injections with only temporary 

relief of symptoms
• Narcotic medication daily
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• Decreased sensation on the right over the lateral aspect of the 

calf and the top of the foot
• Motor : grade 5/5 in all muscle groups
• Positive SLR on the right with pain at about 45 degrees
• Long tract signs: Negative
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L2-3

L3-L4

L4-L5
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Derotation: Before & After
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Lateral Views
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78 yo Severe back and leg pain.
Severe Lumbar rotational deformity
C7 Plumb line: +12.5cm
Left body shift: 2.5 cm
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• Body shift to the Left
• Unable to stand straight
• Diffuse tenderness in lumbar spine
• Motor:

• Sensory: intact
• Reflexes 2+ symmetrically
• (+) SLR, left 

GSEHLTAHamsQuadsIP

555433R

443354L
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Degenerated Idiopathic Scoliosis
T12-L3:73°, L4-S1:35°
Severe Rotational deformity
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2 months post-op

73 
°

17 °
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anterior groin pain 2/10, ambulatory without assistive device
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Comparison: Direct cost RVUs
Open Classic Surgery MIS option

• Laminectomy x 5
• Post Fusion: 9 levels:
• Anterior fusion: 2 levels

• Fixation: 
• Implant:

• 22 screws
• 2-3 cages
• Fusion graft 

 Laminectomy: none
 Post. Fusion:  8 level:
 Ant fusion: 5 levels

 Fixation: 
 Implant:

 18 screws
 5 cages
 Fusion graft 
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Revision Surgery
80 yo with severe back and B/L leg weakness, 
vascular bypass x2
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Adj. segment disease
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Conclusion: 
Two different patients.

4 level fusion 4 level fixation



Which  patient should return to work earlier?



Two patients, same disease
which one returns to work earlier?
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40
°

25
°

Sagittal Imbalance: two different 
patients

63
45

18
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L3 OSTEOTOMY & SPINAL 
RECONSTRUCTION Spinal reconstruction

53°

25°
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T10-Ilium fusion

Post-PSO with new instrumentation



2024
Work Related Injuries

WorkshopWhich patient should return to work 
earlier?

• Postoperative pain?
• Hospital stay?
• Post-operative rehab?
• Return to work?
• Disability?
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THANKS FOR YOUR ATTENTION


