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The Aging Spine 
• Population > 65 years old was 43.1 million in 2012  

increase to 83.7 million by 2050 
 

Presenter
Presentation Notes
The US population is getting older and living longer.  The population of people above age 65 is expected to double by year 2050.  



Fragility Fractures 
 

Presenter
Presentation Notes
This means that the volume of fragility fractures that need treatment are also likely to increase at a rapid rate.



• Only 19% of patients received treatment for 
osteoporosis after hip fracture surgery 

 
• Women were nearly 3 times more likely to receive 

treatment than men (23.2% vs 8%, p=0.004) 
  

 

Presenter
Presentation Notes
And orthopaedic surgeons as a whole do not do a very good job in making sure that the medical aspect of fracture care is being addressed.  This recent study showed that only 19% of hip fracture patients actually received treatment for their osteoporosis.  Bridging this disconnect between the medical and surgical management is essential for optimal care in treating these injuries.



Risk Factors for Osteoporosis 

Presenter
Presentation Notes
Identifying patients who are at risk for osteoporosis is the first step in making sure that you are able to treat it



Osteoporosis Evaluation 
• The U.S. Preventive Services Task Force recommends 

using DEXA screening on: 
• ALL women > 65 

• Rescreening every 4 years if normal bone mineral density 

• younger women who have an increased fracture risk as determined by the World 
Health Organization's FRAX Fracture Risk Assessment Tool.  

• insufficient evidence to recommend screening for osteoporosis in men; other 
organizations recommend screening all men 70 years and older. 

  
 

Presenter
Presentation Notes
Those with risk factors (fractures after 50 years of age, prolonged exposure to corticosteroids, diet deficient in calcium or vitamin D, cigarette smoking, alcoholism, and thin/small build) may benefit from earlier screeningFrom a surgeon’s perspective, DEXA is helpful in guiding surgical treatment plans.  Osteoporosis and osteopenia may be contraindications to some minimally invasive fusion techniques and/or may push some surgeons to use cement augmentation for their instrumentation.



 

Presenter
Presentation Notes
While the financial cost and radiation exposure of CT make it unreasonable to order solely for assessing bone mineral density [12], numerous patients at risk for osteoporosis undergo CT scans of the chest, abdomen, or pelvis for other clinical reasons.majority of studies comparing qCT to DXA have reported lower accuracy and precision. However, this was likely due to the need for regular phantom calibration as a means to establish reference measures for CT scanners 
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Presentation Notes
modern scanners now automatically account for a patient’s body habitus, leading to a more homogenous x-ray beam encountered by bone. This eliminates the need for the phantom calibration that was used in most qCT studies and allows a more accurate and precise bone mineral density measurement in the past.  Now, modern clinical qCT scanners can report Hounsfield unit (HU) measurements that correlate well with bone mineral density of trabecular bone and DXA T-scores.



Nutrition 
• Routinely recommending vitamin D supplementation for all 

spine fusion patients (especially those aged > 65 years) 
may be the most efficient way to ensure that a patient will 
have a sufficient level at the time of surgery  
 



Vitamin D Metabolism 
 

Presenter
Presentation Notes
Vitamin D is made from our skin through Sun exposure as well as ingested from dietary sources.  It is processed in the liver as well as kidneys to create the active form of Vitamin D.  The 25-OH Vitamin D is the form that is measured in laboratory blood workup.



Laboratory Evaluation 
• Complete Metabolic Panel (Cr, Ca) 
• TSH and free T4 
• PTH 
• 25-OH-Vit D 

 

Presenter
Presentation Notes
Having sufficient amounts of vitamin D is essential for bone health, and I would say that the majority of our patients will fall into the insufficient group.  Other labwork that helps in evaluating for secondary causees of osteoporosis include a complete metabolic panel, thyroid labs as well as PTH



Treatment – Non-Pharmacological 
• Behavior Modification 

• Smoking Cessation 
• Reduce Caffeine intake 
• Reduce/Eliminate Alcohol Consumption 

• Exercise 
• Sunlight 

Presenter
Presentation Notes
In terms of non-medical treatment for osteoporosis…Behavior - tobacco use and excessive consumption of alcohol and caffeine should be discouraged.1 A balanced diet with adequate calcium and vitamin D intake and a regular exercise program should be encouraged to retard bone loss.Exercise - More than 20 randomized, controlled trials2 suggest that regular physical exercise can reduce the risk of osteoporosis and delay the physiologic decrease of BMD  



Treatment - Pharmacological 
• Ca/Vitamin D 
• Calcitonin 
• Bisphosphonates 
• Raloxifene (Evista) 
• Teriparitide (Forteo) 
• Denosumab (Prolia) 

Presenter
Presentation Notes
Medical treatment should start with CA and Vit D supplementation.Calcitonin is an anti-resorptive agent.  It has modest analgesic properties in the setting of acute and chronic vertebral compression fracture, it is not considered first-line treatment for osteoporosis because more effective medications are availableBisphosphonates - Oral bisphosphonates inhibit osteoclastic activity and are antiresorptive agents. They are considered first-line pharmacologic therapy. Randomized clinical trials demonstrate a reduction of vertebral and hip fractures with alendronate (Fosamax) and risedronate (Actonel)Raloxifene - Raloxifene, a selective estrogen receptor modulator, is approved for treating postmenopausal osteoporosis, and is effective at reducing vertebral fractures only.  They can cause DVT but may be protective from breast CA. The best candidates for raloxifene are postmenopausal women with osteoporosis who are unable to tolerate bisphosphonates.Forteo - is a recombinant human parathyroid hormone with bone anabolic activity. Its given as a daily subQ injection over 2 years. Its approved for the treatment of postmenopausal women with severe bone loss, men with osteoporosis who have high risk of fracture, and individuals who haven’t improved with bisphosphonates alone.Denosumab - is a human monoclonal antibody that inhibits the formation and activity of osteoclasts by blocking RANK-ligand from binding to RANK on osteoclasts.  It’s given as a 60mg subQ injection every 6 months for 3 years. Studies have shows that It significantly increases BMD in postmenopausal women compared with weekly dosing of alendronate. It’s a reasonable alternative for persons whose condition does not improve with bisphosphonates.      
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Geriatric Odontoid Fractures 

67 year old healthy male 
• Very active 
• Avid tennis player, 

mountain biker 
• Neck pain 
• No deficits 
• Isolated injury 
 

85 year old female 
• Sedentary  
• Nursing home resident 
• Mild dementia 
• Household ambulator 
• Minimal neck pain 
 



Geriatric Odontoid Fractures 

• Odontoid fractures are the most common cervical 
spine fracture in adults aged > 70 years  
 

• Usually result of low-energy, ground-level fall 
• Head trauma  extension injury 
• Blunt trauma patients > 65 are 2X more likely to have C-spine injuries than 

younger patients 

 
• Increasingly prevalent with an aging  
    population 
 
 



Geriatric Odontoid Fractures 

• Odontoid fractures are the most common cervical 
spine fracture in adults aged > 70 years  

 

Presenter
Presentation Notes
There are 3 types of odontoid fractures,Type I fractures are avulsion fractures involving the alar ligament, which is responsible for craniocervical stability.  These injuries are rarely unstable and typically heal regardless of treatmentType 3 fractures are defined by a fracture line through the cancellous body of C2. For stable type III odontoid fracture without significant distrac- tion, immobilization with a cervical orthosis has yielded union rates of 86% to 100% The most odontoid fx is the type 2  the presence of weak cortical and scant cancellous bone commonly lead to fractures at the base of the odontoid (ie, type II fractures) 



Geriatric Odontoid Fractures 

• The management of type II odontoid fractures is 
CONTROVERSIAL with no consensus  

 
• Watershed area with relatively poor blood supply for 

type II dens fractures 
 
 



Non-operative Treatment 

• An option in elderly with comorbidities 
• 2 options: 

• Hard Cervical Collar 
• Halo-vest Orthosis 



Non-operative Treatment – Halo 

• Pin-site infections 
• Pin loosening-ring slippage 
• Pressure sores 
• Nerve injury 
• Headache 
• Aspiration 
 

 

• Re-dislocations/instability 
• Pneumonia 
• Dysphagia 
• PE 
• Dural perforation-CSF leak 
• Intracranial abscess 
• Seizure 
• Respiratory decline 

 

66% Complication rate & 40% Mortality rate 
 

Presenter
Presentation Notes
Of the HV patients, 42% died compared with 20% in the non-HV group (p  0.03). Major complications occurred in 66% of HV patients compared with 36% of non-HV patients (p  0.003) aspiration pneumonia and cardiac arrest occurred in 34% and 26%, respectively, of patients treated with a halo vest 



Non-operative Treatment – Hard Collar 

Presenter
Presentation Notes
Lennarson performed a case-control study looking at isolated type II dens fractures treated with halo vest immobilization.  The case group was defined as nonfusions after immobilization, whereas control subjects represented successful bony unions attained with immobilization. When the case and control groups were compared, there was no significant difference between the groups Medical comorbidities or length of stay.  Sex of the patient, amount of fx displacement and direction of displacement were not associated with non-union, however…Age more than 50 years was found to be a highly significant risk factor for failure of halo immobilization. The odds ratio of these data indicate that the risk of failure of halo immobilization is 21 times higher in patients aged 50 years or more. 



Non-operative Treatment – Hard Collar 

• High non-union rates (17-63%) 
• 21X risk of non-union in older patient 
 

• Risk Factors for Non-union 
• Displacement > 5mm 
• Angulation > 10 deg 
• Age > 50 
• Fracture comminution 
• Delayed Surgery (> 2mo) 
• Smoking 

 



Non-operative Treatment – Hard Collar 

• Retrospective review of 34 patients with < 50% 
displacement treated with hard collar for 12 wks 
• Avg age 84.9 yrs 

• Results at 15 months: 
• 6% (2) had evidence of fracture healing 
• 12% (4) mortality rate  
• 70% (21) had mobile non-union (avg 2.5mm on flex-ex) 
• No difference in NDI between healed fx, mobile non-union or age-matched cohort 

groups 

• Fracture healing and stability did not correlate with 
improved outcomes with respect to levels of pain, 
function, and satisfaction.  
 



Non-operative Treatment 

• Many small retrospective studies with support for 
non-operative treatment  

 
 
 
 
 
• Recent data shows increase survivorship  
• View odontoid fracture as “sentinel event” 

…HOWEVER… 



• 152 patients age 65+ with type II odontoid fractures 
• 44 treated surgically (28%) 
• 112 treated non-surgically (72%) 

• Overall 3-year mortality was 39% 
• Lower mortality in operatively treated group  

• 11% vs 25% @ 3 months 
• 21% vs 36% @ 1 year 



65-74 75-84 

85+ 

Presenter
Presentation Notes
They sub-divided age groups based on age to see if they noticed any difference in survivorship. In looking at the Kaplan-meier curves you can see a significantly higher survivorship in the operative group for both the 65-74 as well as the 75-84 year old group.  There was no difference in survivorship for the 85+ group.  This data suggests that there may be a protective effect of surgery and that the “younger” elderly population in certain cases may actually benefit from surgical fixation rather than a benign neglect approach in a collar.



• Retrospective study of patients > 65 w/type II odontoid 
fracture from 3 level I trauma centers from 2003–2009 
• Mean age 82  
• 165 operative (mean f/u 851 days) 
• 157 non-operative (mean f/u 648 days) 

• Short-term and long-term mortality analysis 
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Presentation Notes
This was another landmark paper published by the spine trauma study group in 2013 looking at patients above 65 with odontoid fractures from 3 large trauma centers.



Short-term Analysis (30 day) 

Presenter
Presentation Notes
Looking short-term, the 30-day mortality was 11 (7%) in the operative group and 35 (22%) in the non-operative group. The hazard ratio of death within the first 30 days of presentation in nonoperatively treated patients compared with operatively treated patients was 3.00, reflecting significantly poorer survival among nonoperatively treated patients even after adjustment for patient age, sex, and CCI 



• Retrospective study of patients > 65 w/type II odontoid 
fracture from 3 level I trauma centers from 2003–2009  
• 165 operative (mean f/u 851 days) 
• 157 non-operative (mean f/u 648 days) 
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Presentation Notes
Patients in the non-operative group were slightly older.  Both groups had similar gender distributions and injury mechanisms.  If you look at hospital LOS, this was longer in the operative group as was ICU stay (1.5 vs 1.1 days) and need for feeding tube placement.  So there is a trade-off here…better short-term survivorship and decreased mortality, but this comes with an increase in short-term complications as can be expected with the elderly trauma population.



Long-term Analysis  

Presenter
Presentation Notes
At maximal follow up, 62 (38%) of the operatively treated patients and 80 (51%) of the nonoperatively treated patients had diedAfter adjusting for the effects of patient age, sex, and CCI, patients treated operatively had a nonsignificant trend toward lower risk of mortality at the time of last assessment, compared with patients treated nonoperatively (HR = 1.35, 95% CI = CI = .97–1.89, P = 0.0793) 



• Subgroup analysis of a prospective multicenter study of 
elderly patients (≥65 yr) with type II odontoid fracture 
• NDI & SF-36 collected at baseline, 6 & 12 months 

• 58 patients treated non-op 
• 8 died within 90 days 
• 35 (70%) with bony/fibrous union 
• 15 (30%) developed primary or secondary non-union 

• 11 (22.0%) developed nonunion  7 requiring surgery 
• 4/39 (10.3%) patients classified as having “successful union” required surgery due 

to late fracture displacement 

 

 
 
 

Presenter
Presentation Notes
This subgroup analysis looked specifically at the patients who were treated non-operatively.  All standardized outcomes measures demonstrated a significant decline from preinjury baseline to follow-up in both union and nonunion groups, indicating that both groups were worse than prior to their injury.  There were 58 total patients  70% had a bony or fibrous union. Patients without frank instability on plain radiographs and lacking symptoms of nonunion were classified into the union group.



• All outcome measures demonstrated a significant 
decline from preinjury baseline in BOTH union and non-
union groups 
• no significant differences in outcomes in union and non-union groups 
• However, 12-month outcomes for the non-union patients reflect the status of 

the patient after delayed surgical treatment in the majority of these cases  
 
 

 
 

 

 
 
 

Presenter
Presentation Notes
These data do not necessarily support nonoperative treatment as a first-line approach for all type II odontoid fractures in the elderly, and suggest that if it is pursued, it should be done so with the recognition that the nonoperative approach is associated with high rates of mortality, nonunion, and need for delayed surgical treatment. 



• Mortality rate was 18% at 1 year 

• 26% in non-surgical and 14% in surgical groups (p=0.05) 

• NDI had increased (worsened) by 14.7 points in the nonsurgical 
cohort (p < 0.0001)  

• nonsignificant increase (worsening) of 5.7 points in the surgical group 
(p = 0.0555).  

• Surgical group had significantly better outcomes based on NDI and 
SF-36 Bodily Pain dimension compared with the nonsurgical group 

• no difference in the overall rate of complications,  

• Lower non-union rate in surgical group (5% vs 21%, p=0.003) 
 

 
 

 
 

 
 
 
 

Presenter
Presentation Notes
Well how well do these patients function.  Vaccaro et al looked 159 patients to evaluate just that and they found a 1 year mortality rate of 18%.  The neck disability index worsened significantly in the non-operative treatment group.  Similar to the previous study, the surgical group also had a decline in the NDI… elderly patients with a dens fracture do not regain their pre- injury level of function; in fact, the patients had significantly worse scores for almost all outcome measures used in our study.  The functional self-reported outcome can also be somewhat salvaged with surgery.



Surgical Treatment Options 

• Anterior (odontoid screw) 
 
 

 
 
 
• Posterior (C1-2 posterior spinal fusion) 

Presenter
Presentation Notes
If we operate on these patients, what approach do we use.  Just like anything in the spine, you can approach it from the front or the back



Odontoid Fx – Anterior Fixation 

• Benefits: 
• Lower risk of vertebral artery injury 
• Preservation of C1-2 motion 
• Shorter surgical time 
• Avoids prone positioning 

 
 

• Risks 
• Loss of Fixation 
• Hardware failure 
• Hardware malpositioning 
• Pseudoarthrosis 
• Dysphagia 
• Aspiration 

 
 



Odontoid Fractures – Anterior Fixation 

• Contraindications: 
• Disruption of transverse ligament 
• C2 body fracture 
• Osteoporosis 
• Pathologic fx 
• Comminution 
• Anterior-oblique fracture orientation 
• C1-2 Arthrosis 
• Chronic fracture 

 
 
 
 

 

 
 

 

Presenter
Presentation Notes
The anterior oblique fracture orientation has been associated with higher non-union rates.



Odontoid Fractures – Anterior Fixation 

• 19 patients > 65 years of age 
• 84% (16/19) bony fusion rate 
• 2/19 with pseudoarthrosis requiring no treatment 

 

• 96% union in patients < 65 yo 
• 88% union in patients > 65 yo 



Odontoid Fractures – Anterior Fixation 

• Cement Augmentation 
 
 

• 1 vs 2 screw technique 
• 96% stability using 2 screws 
• 56% stability using 1 screw 

• 35% had dysphagia 
• 25% of patients required a feeding tube  
• 19% had aspiration pneumonia requiring antibiotics 

 
 

Presenter
Presentation Notes
Cement augmentation has been reported to help with osteoporotic bone.Anterior surgery in elderly is not benign…



Odontoid Fx – Posterior Fixation 

• Benefits: 
• Increased stability 
• Definitive treatment 
• Less dysphagia 

 
 
 

• Risks 
• Pseudoarthrosis 
• Hardware malposition 
• Hardware failure 
• Vertebral artery injury 
• Harvest issues (for autograft) 

 
 



Odontoid Fx – Posterior Fixation Techniques 

• C1-2 transarticular screw 
 
 
 
 

 
• Harms Technique (C1 Lateral mass + C2 pedicle/pars screws) 

 



• Retrospective review of 43 patients from 2006-2016 
• Mean fracture displacement was 5.1 ± 3.6 mm and mean 

absolute value of angulation was 19.93 ± 12.93°. 
• Complications: 

• altered mental status (41.9%, n = 18) 
• dysphagia (27.9%, n = 12) --> 50% (6) required feeding tube 
• Respiratory failure/Reintubation (9.3%, n = 4).  
• 25 of 43 patients expired (58.1%) 

• median survival of 1.76 years from the date of surgery.  

• Mortality: 2.3% @ 30 days; 18.6% at 1 year. 
• Patients who developed dysphagia were 14.5 times 

more likely to have expired at 1 year 
  

 



Summary – Geriatric Odontoid Fractures 

• Treatment of type II odontoid fractures in geriatric patients 
remains highly controversial 

• Paucity of high-level evidence 

• Treatment should be individualized based on fracture 
type/pattern, level of function and comorbidities 

• Non-operative management has high rates of 
pseudoarthrosis 
• continued instability, persisting pain, or the development of neurological sequelae 

are indications for delayed C1-2 PSF 

• Protective effect of surgical intervention  
• Most favor posterior approach 
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Case Example 
• 67 yo F s/p fall at home 

• Tripped over a rug while walking at home 
• Fell and landed on her face 
• Noticed immediate bilateral hand/arm burning pain and weakness 

• Exam: 
• AOx3 
• Bilateral UE – 5/5 except 3/5 hand intrinsics 
• +rectal tone and sensation 
• Decreased pinprick C7 and T1 
• B/L UE hyperreflexia 
• +Hoffman’s bilaterally 

 



Imaging 



Treatment options? 
1. Allow patient to plateau recovery, then operate 
2. Place in cervical collar and operate at 6 weeks 
3. Treat medically only 
4. Operate within 24hours if cleared/stable 
5. Operate within 2 week hospitalization 



The Geriatric Spine 
• Increase prevalence of cervical spinal stenosis 

• Osteophytes 
• Thickening of Ligamentum Flavum 
• 26% incidence of cervical stenosis in patients > 65 yo 



Central Cord Syndrome 
• The most common type of incomplete spinal cord 

injury 
• 15% to 25% of all cases  

• Classically presents in elderly (aged >60 years) with 
pre-existing cervical spondylosis 
 
 
 



Mechanism of Injury 
• Hyperextension Injury 

• Cord is contused/compressed between ligamentum flavum and arthritic 
spurs/discs 

Presenter
Presentation Notes
As you can see with this diagram, you have in-buckling of the ligamentum flavum as well as anterior compression from bone spurs and the disc itself



Mechanism of Injury 
• Hyperextension Injury 

• Cord is contused/compressed between ligamentum flavum and arthritic 
spurs/discs 

• Primary injury  Lateral corticospinal tracts 

Presenter
Presentation Notes
The main descending motor pathway is the lateral corticospinal tract. The major ascending sensory pathways include the dorsal column tracts (fasciculus gracilis, fasciculus cunneatus) and the smaller lateral spinothalamic tracts.The lateral corticospinal tract has traditionally been thought to be ar- ranged with the cervical structures more centrally located and the sacral structures more peripherally located. Similar to the lateral corticospinal tract, the dorsal columns are arranged such that the sacral structures are more peripherally located and the cervical structures are more centrally located 



Presentation 
• CCS presents on a spectrum 

• weakness limited solely to the hands and forearms with sensory 
preservation 

• complete quadriparesis with sacral sparing as the only evidence of 
incomplete SCI  

 
 

Presenter
Presentation Notes
The upper extremities are more severely affected than the lower extremities. In particular, the hands and forearms are most affected. Motor function return, if any occurs, proceeds in a caudad to cephalad manner. Toe flexors are the first to return, fol- lowed by the toe extensors, and then the structures innervated by the lumbar cord (eg, those that enable ankle dorsiflexion). Recovery is usually less complete in the upper extremi- ties than in the lower extremities. 



Conservative Treatment 

• Younger patients (< 50, group 1) improved more 
• >70 years of age had poorer outcome  

• 40% ambulatory, 20% bowel/bladder control at late follow-up 

 

Presenter
Presentation Notes
We studied 32 patients with central cord syndrome who were managed conservatively. Six were under 50 years of age (group 1), 16 between 50 and 70 years (group 2) and ten over 70 years (group 3). At the time of discharge all patients in group 1 could walk independently and had good bladder control compared with 11 (69%) and 14 (88%) in group 2 and four (40%) and two (20%) in group 3, respectively. At follow-up after a mean of 8.6 years (4 to 15), ten patients had died leaving 22 in the study. All those in group 1 were alive, could walk independently and had bladder control. In group 2, 13 were alive of whom ten (77%) could walk independently and nine (69%) had bladder control. In group 3 only three were alive of whom only one was independent and none had bladder control. Function at discharge as measured by the ASIA motor scoring system was usually maintained or improved at follow-up, but patients over 70 years of age at injury did poorly 



Conservative Treatment 

• Prospectively followed 22 patients 
• Favorable neurological recovery at 

6 weeks 
• Poorer recovery correlated with 

older age & more severe initial 
neurological injury 
 
 
 

Presenter
Presentation Notes
Often we see that most patients have a rapid improvement over the 1st 1-2 weeks and they plateau at about 6 months.  However, those that don’t bounce back as well during the 1st week tend to have poorer outsomes



Conservative Treatment 

• Absence abnormal signal intensity on MRI associated with 
better neurological recovery 
 
 
 

Presenter
Presentation Notes
The MRI scan with cord edema on STIR is one factor we can look at to help with prognosis



Surgical Treatment 

• Retrospective review of 28 patients 
• 14 treated medically (mannitol, dexamethasone, sodium bicarbonate) 
• 14 treated surgically 

• Surgical group had: 
• failure to improve progressively after an initial period of improvement 
• persistent compression of neural tissue visualized on myelography  
• instability of the spinal bony elements 

• Operative group had significantly better recovery than 
conservative group 

  
 
 

 

Presenter
Presentation Notes
At a time when it was thought that non-operative management was that treatment of choice, this study was able to show that surgery did not result in neurological deterioration, and actually, in appropriately selected patients, surgery improved neurological recovery



Surgical Timing 

• 35 patients with Traumatic CCS 
• All patients undergoing surgery within 4 weeks 

improved at least 1 Frankel grade 
• 84.6% improved 2 or more Frankel grades 

• 10 patients (55.6%) who underwent late surgery (> 4 
weeks) failed to improve 

• Recommend surgery within the first few weeks in the 
absence of neurological recovery 
 
 
 



• Observational analysis of Spine Trauma Study Group 
• Early surgical group (< 24hr) had improved total motor 

score & Functional independence Measure (FIM) score 
 

• It is safe to consider early surgical decompression in 
patients with profound neurodeficit (ASIA  C) and 
persistent spinal cord compression due to 
developmental cervical spinal canal stenosis without 
fracture or instability  
 



• Retrospective review of 50 patients with CCS 
• Shorter ICU and LOS in early surgery (24hr) than late 

surgery (>24hr) 
• Greater motor improvement in early surgery (p=0.04) 

with ongoing cord compression than late surgery 
• Disc herniation 
• Fracture-dislocation 

• Similar motor outcome in patients with CCS secondary 
to stenosis/spondylosis who underwent early or late 
surgery (p=0.51) 
 

  
 
 
 

  



• The majority of spine surgeons prefer to decompress 
the acutely injured spinal cord within 24 hours  

 
• Spine surgeons preferred to decompress an 

incomplete SCI earlier than a complete injury  
 
 

Presenter
Presentation Notes
And there has been a dramatic change in the treatment of CCS over the past few decades with a push to earlier surgery



Surgical Timing - Summary 
• Early surgery is safe and more cost effective than late 

surgery for the treatment of traumatic CCS 
• Shorter hospital LOS 
• Shorter ICU stay 
 

• Early surgery can improve motor recovery in the 
setting of ongoing spinal cord compression 
 

• In the setting of spinal stenosis or spondylosis, early 
surgery is safe 
• Reasonable to monitor ASIA D or high-C who has rapid recovery until 

plateau in neurological status 

  
 

Presenter
Presentation Notes
I use the word early surgery to mean as soon as the patient is medically stable.  For focal area of compression, I will still intervene early.  If they have diffuse stenosis but they are starting to improve, then I will back off to avoid a potential “second hit” on the spinal cord because I don’t want my intervention to impede their recovery.  If they plateau with a disabilty, then I operate.In asymptomatic patients with stenosis w/out neuro deficit  I will council the patient on the findings and educate them that a trauma may result in a catastrophic neurologic deficit..  If there is cord edema I will intervene because studies show that cord signal changes have the potential for future neuro deficit.



Thank you! 
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