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• Osteoporotic Fracture

• Lumbar Spinal Stenosis

• Cervical Myelopathy

• Degenerative Scoliosis



Osteoporotic Fracture



Osteoporosis

• 35% women 65+yrs

• Males peak fx rate 10yrs later

• 2.5 SD below T-score

• Osteoclast mediated-

postmenopausal

• Trabecular bone



• 700,000 – 1.5 million osteoporotic 

fractures annually in the US

• The vertebral bodies support 80% of the body’s Weight

• pain is typically worse when sitting up, standing, or ambulating, and 

improved when lying down. 

Ensrud KE, Schousboe JT. Clinical practice. 

Vertebral fractures. N Engl 

J Med. 2011;364(17):1634–1642.



History

• Symptomatic 

– Spinal pain

– Deformity

– Decreased mobility

– Decreased pulmonary function

– Increased risk age adjusted 

mortality

Burger H, Van Daele PL, Grashuis K, et al. Vertebral deformities and functional 

impairment in men and women. J Bone Miner Res 1997; 12:152–7. 

Silverman SL. The clinical consequences of vertebral compression fracture. Bone 

1992;13(Suppl. 2):S27–31.



Physical Examination

• Inspection

– Ecchymosis

– Kyphotic deformity

• Palpation

– Step off

– Pain location

• Neurologic examination

– Strength

– Neurologic



Radiographic Studies

• XR

– Erect

• Compression fractures may be classified based on the portion of the vertebral body 

that is affected

– wedge-shaped (anterior)

– , biconcave (middle), 

– crush (posterior), 

– with a minimum of 20% height loss relative to the unaffected portion of the 

vertebral body.

• MRI

– STIR/T2 images

• CT

• Bone Scan / SPECT





Physical Therapy

• Physical therapy should assist with early mobilization 

• Intense spinal flexion exercise in any form transmits significant force to the intervertebral discs 

• which, when the discs are degenerated, is largely passed on to the vertebral bodies.

• In one study of postmenopausal osteoporotic women undergoing exercise rehabilitation, 

• there was an 89% rate of further vertebral fracture associated with abdominal flexion training 

compared to only 16% 

• with back extension exercises.

•

• Exercises should focus on strengthening back extension and may include weighted or unweighted 

prone position extension exercises, isometric contraction of the paraspinal muscles, and careful 

loading of the upper extremities.

. Sinaki M, Mikkelsen BA. Postmenopausal spinal osteoporosis: flexion versus extension exercises. Arch Phys Med Rehabil. 1984; 65(10):593–596.

Sinaki M. Critical appraisal of physical rehabilitation measures after  osteoporotic vertebral fracture. Osteoporos Int. 2003;14(9):773–779.

Sinaki M. The role of physical activity in bone health: a new hypothesis to reduce risk of vertebral fracture. Phys Med Rehabil Clin N Am. 2007; 18(3):593–608, xi–xii.

Sinaki M, Itoi E, Wahner HW, et al. Stronger back muscles reduce the incidence of vertebral fractures: a prospective 10 year follow-up of postmenopausal women. Bone. 

2002;30(6):836–841.



Physical Therapy

• 10-week physiotherapy 

• involving strength and balance training 

• found benefits in back extension strength, quality of life, and reduction in 

pain and analgesic use. 

• These benefits persisted at follow-up 12 weeks after the patients had 

completed the training program

Malmros B, Mortensen L, Jensen MB, Charles P. 

Positive effects 

of physiotherapy on chronic pain and performance in 

osteoporosis. 

Osteoporos Int. 1998;8(3):215–221.





Treatment

• A Randomized Trial of Vertebroplasty for Osteoporotic Spinal Fractures

• 131 patients.  Fx < 1 year (mean 16-20 wks)

• Vertebroplasty vs. Sham

• ITT analysis (cross over allowed at 1 month)

• 3 months – no difference in pain or quality of life scores

• Clinical pain improvement p=0.06
– Vertebroplasty (64%) vs control (48%)

• Cross over rate
– Vertebroplasty (12%) vs. control (43%)

• Author opinion
– “remains possible that vertebroplasty is effective only for fractures of a certain age”

Kallmes et al.  N Engl J Med 2009; 361:569-79



Treatment

• Vertebroplasty versus conservative treatment in acute osteoporotic vertebral compression 

fractures

• vertebral compression fractures on spine radiograph with back pain for 6 weeks or less, and a 

visual analogue scale (VAS) score of 5 or more. 

• Patients were randomly allocated to percutaneous vertebroplasty or conservative treatment  

• 229 (53%) patients had spontaneous pain relief during assessment,

• 202 patients with persistent pain were randomly allocated to treatment 

• Vertebroplasty resulted in greater pain relief than did conservative treatment; 

– difference in mean VAS 1 month was -5·2  after vertebroplasty 

– -2·7 after conservative treatment

– 1 year was -5·7 (-6·22 to -4·98) after vertebroplasty and -3·7 (-4·35 to -3·05) after 

conservative treatment. 

Klazen CA et al. Lancet. 2010 Sep 25;376(9746):1085-92. Epub 2010 Aug 9.



VAPOUR

• included predominantly hospital inpatients

• pain for less than six weeks (mean 2.4-2.8 weeks), 

• high VAS scores (>7) at baseline necessitating 

• opiate analgesics in 90% of participants

• sham procedure without infiltration of the pedicle

• (44%) patients in the vertebroplasty group and 12 (21%) in the control group 

had an NRS pain score below 4 out of 10 at 14 (p=0·011)

Clark W, Bird P, Gonski P, et al. Safety and efficacy of 

vertebroplasty for acute painful osteoporotic fractures 

(VAPOUR): a multicentre, randomised, double-blind, placebo�controlled trial. Lancet 2016;388:1408-16. doi:10.1016/S0140-

6736(16)31341-1



VERTOS IV

• 50 yrs +

• 1-3 fractures

• 6-9 weeks pain

• DEXA

• Significant decrease VAS 1.5

Firanescu CE, de Vries J, Lodder P, Venmans A, Schoemaker MC, Smeets AJ, Donga E, 

Juttmann JR, Klazen CAH, Elgersma OEH, Jansen FH, Tielbeek AV, Boukrab I, 

Schonenberg K, van Rooij WJJ, Hirsch JA, Lohle PNM.

BMJ. 2018 May 9;361:k1551



VERTOS IV



VERTOS IV

• Vertebroplasty did prevent further height 

loss.  

• Progresive height loss significantly higher 

pain scores (4.2 vs 2.7)

• The occurrence rate of new fx.  No 

difference between groups.  



AAOS Practice Management Guidelines

• Patients who present with an osteoporotic spinal 
compression fracture 
– an acute injury (0‐5 days)  and neurologically intact 

• Calcitonin for 4 weeks.
– Strength of Recommendation: Moderate 

• We are unable to recommend for or against (inconclusive) 
– bed rest

– alternative medicine

– opioids/analgesics

– treatment with a brace  

– supervised or unsupervised exercise program 

– electrical stimulation 

http://www.aaos.org/


• We recommend against vertebroplasty for patients 
– who present with an osteoporotic spinal compression fracture 

on imaging with correlating clinical signs and symptoms and 
who are neurologically intact. 

• Strength of Recommendation: Strong 

• Kyphoplasty is an option for patients who present 
with an osteoporotic spinal compression fracture 
with correlating clinical signs and symptoms and who 
are neurologically intact. 

• Strength of Recommendation: Weak 

AAOS Practice Management Guidelines

http://www.aaos.org/


Indications

• 58 yr male

• Hx of DKA, Sz

• Severe thoracolumbar 

pain

• No LE deficit

• Unable to ambulate





Kyphoplasty

• Relative Indications 

– Inability to amubulate

– Hospitalization

– Pain greater than 6 weeks (?)

– Significant alteration in ADL’s



Treatment Algorithm

• Comfort

– Bisphosphonates

– Brace (?)

• Observation

• PT

– After Fx healing (3 mos)

• Vertebroplasty/Kyphoplasty



Lumbar Spinal Stenosis



Spinal Stenosis

1



Impingement/Stenosis

• Spinal stenosis- condition 
in which the bone tunnel 
for the spinal cord and/or 
the nerve roots becomes 
narrow

• This compression is 
origin of “sciatica”

• Causes
– Degenerative

– Traumatic

– Congenital



• The prevalence of LSS increases with age

• Population based radiographic studies of adults over the age of 40 

have estimated the prevalence of 

• moderate stenosis to range 23.6 to 77.9%

• severe stenosis occurs in 8.4 to 30.4% of individuals

Kalichman L, Cole R, Kim DH, et al.: Spinal stenosis prevalence and association 

with symptoms: the Framingham Study. Spine J. 2009; 9(7): 545–50. 

PubMed Abstract | Publisher Full Text | Free Full Text

2. Ishimoto Y, Yoshimura N, Muraki S, et al.: Associations between radiographic 

lumbar spinal stenosis and clinical symptoms in the general population: the 

Wakayama Spine Study. Osteoarthritis Cartilage. 2013; 21(6): 783–8. 

• North American Spine Society 

• natural history of patients with mildly to moderately symptomatic lumbar 

stenosis can be favorable in up to 50% of patients 

• rapid or catastrophic neurologic decline is rare
Kreiner DS, Shaffer WO, Baisden JL, et al.: An evidence-based clinical guideline 

for the diagnosis and treatment of degenerative lumbar spinal stenosis 

(update). Spine J. 2013; 13(7): 734–43. 



• 4-year study of patients with untreated LSS symptoms were 

• unchanged in 70%

• improved in 15%

• worsened in 15% 

•

10-year study of a cohort of 34 patients 

• who presented with LSS and received conservative treatment 

• symptoms improved in about 30%

• remained unchanged in 30%

• worsened in 30% of cases

Minamide A, Yoshida M, Maio K: The natural clinical course of lumbar spinal 

stenosis: a longitudinal cohort study over a minimum of 10 years. J Orthop 

Sci.

2013; 18(5): 693–8. 



• Risk factors

– Obesity

– Congenital spinal stenosis

– Tobacco use

– Occupational hazard 

Rubin DI: Epidemiology and 

risk factors for spine pain. 

Neurol Clin. 2007; 25(2): 

353–71



Neurogenic Claudication

• Buttock, anterior thigh pain common; also back pain

• Neurogenic claudication: 

Thigh pain increases with walking/standing

– Relief with flexing forward 

• Symptoms overlap with vascular claudication



Spinal Stenosis

• Most frequent cause for 
spinal surgery (>65yrs)

• Unilateral or bilateral 
radicular sx vs. true 
claudication

• Worsened with extension

• Relieved with flexion



Physical Exam

• Inspection/Palpation

– LLD

• Neurologic examination

– Strength

– Reflex/Sensation- DM

• ROM

– hip

• Vascular Eval



Radiographic Studies

• XR

• MRI

• CT +/- myelogram



Spinal Stenosis — Treatment 

• Conservative options include:
– Medications, exercise

– Epidural steroid injections

• Surgery for intractable pain:
– Central stenosis: laminotomy 

with medial facetectomy

– Lateral recess or lateral 
foramen stenosis may also 
require facetectomy and 
foraminotomy, sometimes 
fusion





Retrospective case review to evaluate the benefit of a physical therapy (PT) protocol for patients 
with spinal pathology.  

• diagnosis of lumbar based pain(LBP), radiculopathy (RD), or spinal steonsis (SS) were included. 

• 147 patients 

• Mean age and presence of comorbidities were similar 

Mean total visits were similar (12.3 LBP, 13.1 RD, 14.8 SS). 

Mean post-therapy SS ODI (26.7) was statistically higher (LBP 16.3, RD 17.9, p<0.01). 

Mean change in ODI was greatest in RD (ΔODI 28.5) and LBP (Δ25.6) (SS ΔODI 16.7, p<0.01) 

Patients referred to physical therapy for spinal disease demonstrate improvement 
through the course of treatment.

Medical comorbidities do not appear to be a negative confounding variable for 
therapy intervention.  

Spinal stenosis patients demonstrate a higher level of comorbidities, less 
improvement in ODI, and maintain a higher level of disability post-therapy. 

Physical Therapy Intervention for Specific Spinal Pathologies: Which Patients 

Experience the Greatest Improvement?

Daniel Mulconrey, MD, Cindy Rankin, PT, Eric Sparks, MPT, Patrick O’Leary MD, 

Paul Hong, MA, Gregg Ebersole, BS.  North American Spine Society 2011



•Compare the effects of epidural steroid injections and physical therapy 
program on pain and function in patients with lumbar spinal stenosis 
(LSS). 

•A total of 29 patients (6 months)
–Group 1 (n = 10) received an inpatient physical therapy

–group 2 (n = 10) received epidural steroid injections

–group 3 (n = 9) served as the controls. 

•Both epidural steroid and physical therapy groups have demonstrated 
significant improvement in pain and functional parameters. 

•CONCLUSION: Epidural steroid injections and physical therapy both 
seem to be effective in LSS patients up to 6 months of follow-up. 

•Koc Z, Ozcakir S, Sivrioglu K, Gurbet A, Kucukoglu S. 
Effectiveness of physical therapy and epidural steroid injections 
in lumbar spinal stenosis. Spine. 2009 May 1;34(10):985-9 

Epidural Steroid Injections

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Koc%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ozcakir%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sivrioglu%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gurbet%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kucukoglu%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


•Riew KD, Yin Y, Gilula L, Bridwell KH, Lenke LG, Lauryssen C, Goette K: The effect of nerve root 
injections on the need for operative treatment of lumbar radicular pain – A prospective, randomized, 
controlled, double-blinded study.  J Bone Joint Surg [Am] 

•Purpose of this study was to determine the effectiveness of selective nerve root injections in 
obviating the need for an operation in otherwise surgical candidates with lumbar radicular pain. 

•29 of the 55 patients, all of whom had initially requested operative treatment, decided not to have 
the operation following the nerve root injections during the follow-up period (13 to 26 months). 

•The difference in the operative rates between the two groups was highly statistically 
significant (p<0.004). 

Epidural Steroid Injections



Epidural Steroid Injection

In regard to the type of medication injected, a large double-blind multi-site trial published in 2014

found that the ESI of glucocorticoids plus lidocaine offered minimal or no short-term benefit 

compared with epidural injection of lidocaine alone

• a more recent systematic review (published in 2015)

• ESI offered 

– minimal to no symptomatic relief or improvement in the walking ability in patients with LSS

Liu K, Liu P, Liu R, et al.: Steroid for epidural injection in spinal stenosis: a 

systematic review and meta-analysis. Drug Des Devel Ther. 2015; 9: 707–16. 

34. Friedly JL, Comstock BA, Turner JA, et al.: A randomized trial of epidural 

glucocorticoid injections for spinal stenosis. N Engl J Med. 2014; 371(1): 11–21. 



SPORT Trial

• 304 pts. 

• 12 wks duration of sx-degenerative spondylolisthesis with spinal stenosis 

• randomized cohort or observational cohort. 

• Tx  - standard decompressive laminectomy (with or without fusion) or usual 
nonoperative care. 

• Primary outcome measures six weeks, three months, six months, and yearly up 
to four years.

• An as-treated analysis combining the randomized and observational cohorts 
advantages of surgery that had been previously reported through two years 
were maintained at four years

• secondary measures of back and leg symptoms, overall satisfaction with 
current symptoms, and self-rated progress were also maintained at four years.

Weinstein JN, Lurie JD, et al.   Surgical compared with nonoperative treatment for lumbar degenerative 

spondylolisthesis. four-year results in the Spine Patient Outcomes Research Trial (SPORT) randomized and 

observational cohorts.

J Bone Joint Surg Am. 2009 Jun;91(6):1295-304.

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weinstein%20JN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lurie%20JD%22%5BAuthor%5D


Treatment

• 97 patients 

• Patients undergoing surgery had worse baseline symptoms and functional 
status than those initially treated nonsurgically. 

• Outcomes at 1 and 4 years favored surgical treatment (55 vs 28%).

• Patients initially treated surgically reported less severe leg pain symptoms 
and greater improvement in back-specific functional status after 8 to 10 
years than nonsurgically treated patients.

– Similar percentage of patients demonstrated improvement in Low back pain, leg 
pain

• 23% of surgical patients had undergone at least one additional lumbar
spine operation

• 39% of nonsurgical patients had at least one lumbar spine operation. 

Atlas SJ, et al. Long-term outcomes of surgical and nonsurgical management of lumbar spinal 

stenosis: 8 to 10 year results from the maine lumbar spine study. Spine (Phila Pa 1976). 2005 Apr 

15;30(8):936-43.

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Atlas%20SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kumar%20K%22%5BAuthor%5D


Indications



Treatment Algorithm

• Observation

• Physical Therapy

• ESI

• Surgery



Cervical Myelopathy



Pathophysiology

• Average canal diameter
– 17-18 mm average

• Canal diameter 12mm or less

• Mild to moderate degeneration of white 
matter

• Flattening of the cord

• Relative ischemia



Degenerative Cervical 

Myelopathy
• DCM in North America 

• Incidence 4.1 

• Prevalence 60.5 per 100,000

Nouri A, Tetreault L, Singh A, Karadimas SK, Fehlings 

MG. Degenerative Cervical Myelopathy: Epidemiolo�gy, 

Genetics, and Pathogenesis. Spine (Phila Pa 1976). 

2015;40(12):E675-93.



Pathophysiology

• Spondylosis 

• Instability

• Cervical Kyphosis

• OPLL

• Rheumatoid Arthritis



• hyperreflexia (72 percent and 43 percent) 

• biceps most sensitive at 62 percent and brachioradialis 89 percent

• Hoffmann sign (59 percent and 84 percent)

• inverted brachioradialis reflex (51 percent and 81 percent)

• clonus (13 percent and 100 percent)

• Babinski (13 percent and 100 percent)

Sensitivity - Specificity

Rhee JM, Heflin JA, Hamasaki T, Freedman B. Prevalence 

of physical signs in cervical myelopathy: a prospective, 

controlled study. Spine (Phila Pa 1976). 2009;34(9):890-5.



Physical Exam
• Reflexes  (87%)  - DM

• Clonus

• Babinski  (50%)

• Rhomberg test

• Tandem gait

• Grip and release 15 sec  30xs

• Lhermitte sign
• Flexion and rotation of the neck 

• electrical sensation in all 4 limbs, vertigo, or transient 
unconsciousness.







Natural History

• Epstein & Epstein (1335 pts.) 

– 36% improvement

– 26% deterioration

– 38% No change

The surgical mangement of cervical spinal stenosis, spondylosis, 
and myeloradiculopathy by means of a posterior approach.  
Cervical spine Research society.  The Cervical Spine 2nd ed.  1989



• Asymptomatic with cord compression

– incidence of development of symptomatic 

myelopathy is approximately 

• 8 percent at 1 year 

• 23 percent at 4 years of follow-up

Fehlings MG, Wilson JR, Yoon ST, Rhee JM, Shamji 

MF, Lawrence BD. Symptomatic progression of cervical 

myelopathy and the role of nonsurgical management: a 

consensus statement. Spine (Phila Pa 1976). 2013;38(22 

Suppl 1):S19-20.



Radiographic Evaluation

• MRI
– Procedure of choice to evaluate 

the neural structures Look for 
pannus

• MRI
– Soft tissue 

– Cord change

• Increased signal intensity T2
– Gliosis, edema, myelomalcia

– Poor neurologic recovery 14

14.  Takahashi et al.  Radiolgoy 1989;173:219-224



• Non-operative treatment

– NSAIDS

– Soft collar.

– ROM, Strengthening, Heat, Cold, Ultrasound

– Follow patients periodically

– Comprehensive program of education, 

Physical Therapy, symptomatic treatment



• mJOA >12 

• Cons vs surgical tx.  No 

difference at 3 yrs

• If mJOA <13 surgical 

patients superior 

outcomes

Kadanka Z, Mares M, Bednanik J, et al. Approaches to 

spondy�lotic cervical myelopathy: conservative versus surgical 

results in a 3-year follow-up study. Spine (Phila Pa 1976). 

2002;27: 2205-2210

Rhee JM, Shamji MF, Erwin WM, et al. 

Nonoperative manage�ment of cervical 

myelopathy: a systematic review. Spine (Phila

Pa 1976). 2013;38(22 suppl):S55-S67



• Poor Prognostic factors with conservative treatment

– progression of symptoms

– presence of myelopathy for more than 6 months

– compression ratio approaching 0.4 (indicating flattening of the cord)

– transverse area of the cord <40 mm

Law MD Jr, Bernhardt M, White AA 3rd. Cervical spondylotic

myelopathy: a review of surgical indications and decision 

making. Yale J Biol Med. 1993;66:165-17



Surgical Indications

• Slow deterioration 

• Physical exam findings

• Change of function

• Goals of surgery
– Decrease pain

– Improve function

– Prevent recurrence



• Kathryn smith





Surgical Treatment

• Poorer Surgical outcome

– Worse preoperative neurological status 

– gait impairment

– Smoking

– older age

– Psychiatric comorbidities

– longer duration from the onset of symptoms to surgical treatment

Pumberger M, Froemel D, Aichmair A, et al. Clinical predictors of surgical outcome in cervical spondylotic myelopathy: an analysis of 

248 patients. Bone Joint J. 2013;95-B:966–71.

Tetreault LA, Kopjar B, Vaccaro A, et al. A clinical prediction model to determine outcomes in patients with cervical spondylotic

myelopathy undergoing surgical treatment: data from the prospec�tive, multi-center AOSpine North America study. J Bone Joint

Surg Am. 2013;95:1659–66.



Surgical Treatment

Health System Cost
• The outcome measure quality-adjusted life year (QALY)

• (product of both the quantity and quality of life gained by the intervention)s

• QALY is calculated as the change in HRQOL between 2 time points multiplied by the amount of

• Time

• CSM surgeries is $32 916/QALY

• Attains national benchmark to be considered highly cost effective. 

• QALY for other procedure include: cataract surgery 2020,

• hip replacement 6668, knee replacement 28 100 to 30 695, and

• gastric bypass surgery 35 600

Fehlings MG, Jha NK, Hewson SM, Massicotte EM, Kopjar B,

Kalsi-Ryan S. Is surgery for cervical spondylotic myelopathy

cost-effective? A cost-utility analysis based on data from the

AOSpine North America prospective CSM study. J Neurosurg

Spine. 2012;17:89-93



Treatment Algorithm

• Diagnosis

– (primary – delayed) vs Natural History

• MRI

• Referral

• Observation 

• Physical Therapy

• Surgery



Degenerative Scoliosis



Schwab and colleagues reported a 68% prevalence of scoliosis older than 60 

years
10 degrees

29% to 68% population older than 60 years. 

Schwab F, Dubey A, Gamez L, El Fegoun AB, Hwang K, 

Pagala M, et al: Adult scoliosis: prevalence, SF-36, and nutri�tional parameters in an 

elderly volunteer population. Spine 

(Phila Pa 1976) 30:1082–1085, 2005

SF-36



History

• 60% of patients are 60+yrs

• Subjective Progression
– Pain/deformity

• Mechanical
– Lumbar pain

– Lateral (olisthetic) lishesis

– Sagittal balance

• Neurologic 
– Radicular pain



Treatment
• Nonoperative treatment

– Weight loss

– Physical Therapy

– Treat pain with heat, medication, 
NSAIDs, exercise

– Cessation of smoking

– Orthosis: controls pain; does not 
correct deformity

• Surgical indicators:

– Progression of deformity

– Unrelieved pain

– Decreased pulmonary function (rare)



Non-operative Care

Health System Cost

• In a period of 2 years, the estimated costs of nonoperative treatments 

ranged 

– from $9704 in low symptomatic patients 

– $14 022 in disabled patients

• substantial costs of nonoperative treatments but found no mean 

improvement in health Status.

Glassman SD, Carreon LY, Shaffrey CI, Polly DW, Ondra 

SL, Berven SH, et al: The costs and benefits of nonopera�tive 

management for adult scoliosis. Spine (Phila Pa 1976) 

35:578–582, 2010



Health System Cost

• Patients with at least 5-year follow-up data 

• Data collected every 3 months included use of NonOp modalities, medications, and employment status. 

• There wer 81 in the Op and in the NonOp group with complete 5-year follow-up data. 

• All patients in the Op and 24 (30%) in the NonOp group had surgery by 5 years.

• At 5 years, the cumulative cost for Op was $96,000 with a QALY gain of 2.44 

• NonOp the cumulative cost was $49,546 with a QALY gain 0.75

• In an intent-to-treat analysis, neither treatment was dominant, as the greater gains in QALY in the surgery group 

come at a greater cost.

• The ICER for Op compared to NonOp treatment was above the threshold generally considered cost-effective in 

the first 3 years of the study but improved over time and was highly cost-effective at 4 and 5 years.

Spine (Phila Pa 1976). 2019 Nov 1;44(21):1499-1506. doi: 

10.1097/BRS.0000000000003118.

Cost-effectiveness of Operative versus Nonoperative Treatment 

of Adult Symptomatic Lumbar Scoliosis an Intent-to-treat Analysis at 5-year 

Follow-up.

Carreon LY1, Glassman SD1,2, Lurie J3, Shaffrey CI4, Kelly MP5, Baldus 

CR5, Bratcher KR1, Crawford CH1,2, Yanik EL5, Bridwell KH5.

https://www.ncbi.nlm.nih.gov/pubmed/31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carreon%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glassman%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lurie%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaffrey%20CI%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baldus%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bratcher%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crawford%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yanik%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=31205182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bridwell%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=31205182


Surgical Treatment

Effectiveness of Operative and 

Nonoperative

Care for Adult Spinal Deformity:

Systematic Review of the Literature

Alisson R. Teles, , Tobias A. Mattei, 

Orlando Righesso, and Asdrubal

Falavigna, 





Treatment

Surgical

• retrospective review of a prospective, multicenter spinal deformity database. 

• 206 pts  2-year follow-up

• age groups 

– 25 to 44 (n = 47) years  

– 45 to 64 (n = 121) years

– 65 to 85 (n = 38) years. 

• These groups had perioperative complication rates of 17%, 42%, and 71%, 

• elderly patients (65-85 years) had greater 

– disability (ODI, P = 0.001) 

– worse health status 

– more severe back and leg pain. 

• at 2-year follow-up significant improvements in ODI, back pain, and leg pain. 

• Improvement in ODI and leg pain were significantly greater among elderly patients

•Smith JS, et al, Risk-benefit assessment of surgery for adult scoliosis: an 
analysis based on patient age. Spine (Phila Pa 1976). 2011 May 
1;36(10):817-24.

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smith%20JS%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glassman%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=31205182


Surgical Treatment

Health System Cost

• The patients' (86 females, 34 males) 
– mean age was 40 (range 18‐82) average number of levels fused was 10. 

– The mean total surgical and hospital cost was $47,127

– mean total charge was $140,286

– mean total reimbursement was $62,138. 

Hospital Cost Analysis of Adult Scoliosis Surgery in 120 

Consecutive Cases: Paper #31

Ialenti, Marc N. BA; Lonner, Baron S. MD; Penn, Phedra MS; 

Ricart‐Hoffiz, Pedro A. MD; Xavier, Shaun MD; Windsor, Lynne BS; 

Schwab, Frank J. MD; Errico, Thomas MD

Spine Journal Meeting Abstracts: 2010 - Volume - Issue - p 69

https://journals.lww.com/spinejournalabstracts/toc/2010/00002


Analytics: The Future?





Indications

• 63 y F

• Progressive 

deformity

• Increasing 

lumbar pain





Treatment Algorithm

• Diagnosis

• Observation 

• Physical Therapy

• Referral

• Pain Management

• Surgery



Questions

Thank you


