
Ten (Potentially Overlooked) Spinal Conditions 
& Their Implications

Vini Khurana
BScMed, MBBS (Syd), PhD (Mayo Clinic), FRACS, FAMLC

2024 Combined AOA/AMLC Medico-Legal Meeting, Hamilton Is.



Conditions

1. Bertolotti syndrome
2. Klippel-Feil syndrome
3. Scheuermann’s disease
4. Kyphoscoliosis
5. Morbid obesity
6. Narrow spinal canal

7. Diffuse idiopathy skeletal 
hyperostosis (DISH)  

8. Chronic smoking effects
9. Adjacent segment degeneration
10.Isthmic spondylolisthesis



Adapted from Khurana (2022)



Context (take-home message)

Adapted from Khurana & Brazenor (2024)

Comprehensive History



1. Bertolotti syndrome

• Transitional (lumbosacral junction) segment 
• Partial or total fusion 
• Enlarged transverse process to sacrum and/or ilium 
• Associated with low back pain and/or sciatica 
• Readily missed on a MRI
• 4-8% prevalence 
• Adjacent segment degeneration from pseudoarthrosis 



1. Bertolotti syndrome



2. Klippel-Feil syndrome

• Congenital cervical fusion from failed segmentation of somites 
• Classic triad: Short neck, low posterior hairline, restriction of neck 

motion 
• Prevalence 0.71% 
• Associated with adjacent segment degeneration, degenerative 

cervical myelopathy (DCM)
• RR DCM in KFS pts = 3.3
• Neck pain, restricted movements; +/- myelopathy/long tract signs 



2. Klippel-Feil syndrome



• Classic thoracic but also atypical lumbar form 
• Thoracolumbar pain
• High prevalence (18-40%) of SD-like features in radiol. series
• Structural thoracic kyphosis (exaggerated)
• Schmorl’s nodes, wedged vertebrae, sclerotic endplates 
• Can also cause neck pain 
• Also associated with lumbar hyperlordosis (thought 

compensatory)

3. Scheuermann’s disease



3. Scheuermann’s disease



4. Kyphoscoliosis

• Cervical alordosis/kyphosis; thoracic kyphosis; scoliosis 
• Inflection points with increased biomechanical forces (degen.)
• Scoliosis associated with increased risk of recurrent lumbar disc 

herniation after microdiscectomy 
• Cervical kyphosis: Genetic; degenerative; ank. spond.; post-

laminectomy; smoking; trauma 
• Neck pain, radiculopathy, myelopathy
• Severe: horizontal gaze, swallowing, breathing problems 
• Anomalies not infrequently overlooked by reporting radiologists



4. Cervical kyphosis



4. Kyphoscoliosis



4. Lumbar alordosis



5. Morbid obesity

• Meta-analysis; sig. higher LBP; chronic symptoms
• Obesity (BMI at least 30)
• BMI > 35 also associated with thoracic kyphosis and upper torso 

pain, esp. in women 
• BMI 30-35 2x chronic pain; BMI > 35 4x chronic pain 
• Association with osteoarthritis, epidural lipomatosis (exac. 

stenosis), sacroiliitis
• Associated with longer operation times, more blood loss and 

post-operative complications in multilevel ACDF 



5. Morbid obesity



6. Narrow spinal canal

• Seminal papers on normative MR cervical and lumbar spinal canal 
diameters 

• Ulbrich et al. (2014), Pierro et al. (2017)
• Diameters categorized by gender and height
• Published tables with key spinal levels, averages and AP canal vs. 

sac diameters
• Associated with acceleration of spondylosis 
• Exacerbates stenosis, spinal pain; “thick and short pedicles”
• Anomalies sometimes overlooked by reporting radiologists



6. Narrow spinal canal



7. Diffuse idiopathic skeletal hyperostosis

• DISH; most prominent in thoracic spine, ≥ 4 consec. vert. 
• Associated with OPLL, spinal pain and stiffness 
• Risk factors include DM, obesity, HL, HTN +/- gout, RA
• More common and severe in men; age > 50 
• Bulky right anterolateral thoracic osteophytes, preserved disc 

space, abN SPECT tracer, OPLL, +/- fracture predisposition
• Exac. of local stenosis, dysphagia, myelopathy   



7. Diffuse idiopathic skeletal hyperostosis



7. DISH v. ankylosing spondylitis (AS) v. KFS



8. Chronic smoking



8. Chronic smoking



8. Chronic smoking



9. Adjacent segment degeneration

• “Degeneration” (ASDe) vs. “disease” (ASDi)
• Degeneration co-existing pre-fusion 
• Disease accelerating post-fusion 
• Risk factors include time, fusion of any type (congenital, e.g.,  KFS; 

acquired, e.g., surgical); smoking; multiple levels
• Average time to revision surgery for ASDi 4-5 years 
• Adjacent level new disease (symptomatic) 4% per year 



9. Adjacent segment degeneration
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9. Adjacent segment disease



10. Isthmic spondylolisthesis 

• Pars interarticularis absence or injury 
• Prevalence 3-12% (asymptomatic adults)
• AKA ‘spondylolysis’, ‘pars defect’
• RFs incl. hyperextension, rotation sports
• Low back pain, gradual onset, progression, worse with extension 
• Meyerding grade I-V (where V > 100% spondyloptosis)
• Surgically treated at mean age early 60s 
• Nat. Hx radiol. progression, with symptoms (early 30s - mid 50s) 
• disc degen. may be key to progression (facets already compromised)



10. Isthmic spondylolisthesis 



Recap

1. Bertolotti syndrome 

2. Klippel-Feil syndrome

3. Scheuermann’s disease

4. Kyphoscoliosis

5. Morbid obesity

6. Narrow spinal canal

7. Diffuse idiopathy skeletal 
hyperostosis (DISH)  

8. Chronic smoking effects

9. Adjacent segment degeneration

10. Isthmic spondylolisthesis

IME context



Thank you 

AMLC

Khurana (2021) – Smoking and spinal implications
Khurana (2022) – Aetiological apportionment
Khurana & Brazenor (2024) – Forensic approach
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