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INTRODUCTION

Scheuermann’s disease, first described in 1921, is a form
of dorsal kyphosis characterized by painful, rigid, and
wedged vertebrae. It is commonly associated with vertebral
endplate irregularities, Schmorl’s nodes, and narrowing of
the intervertebral disc spaces®?. This condition represents
the most prevalent spinal deformity in adolescents after
idiopathic scoliosis®. While its exact etiology remains unclear,
it is hypothesized to develop prior to puberty, following the
ossification of the vertebral ring apophysis. The deformity
typically becomes more pronounced during the adolescent
growth spurt, most frequently between the ages of 12 and 15
years®,

Scheuermann’s kyphosis rarely presents with significant clinical
symptoms. The most common complaints include back pain
and cosmetic concerns. The majority of cases are effectively
managed through conservative measures or bracing. However, it

Scheuermann’s disease is a spinal deformity that typically presents with back pain and cosmetic concerns. Neurological deficits are rare,
particularly in adult patients without trauma or associated spinal pathology. We report the case of a 29-year-old female with a longstanding
history of kyphosis, who presented with the onset of severe neurological deficits, including paraparesis and incontinence. Imaging revealed
thoracic kyphosis with spinal cord compression at the apex without evidence of disc herniation or other spinal abnormalities. Surgical
intervention using a posterior-only approach, including decompression and stabilization, was performed. Post-operative recovery was
significant,with complete resolution of neurological symptoms at the one-year follow-up.This case underscores the importance of considering
Scheuermann’s disease as a rare cause of severe neurological impairment.Advanced imaging modalities, such as diffusion tensor imaging,are
valuable in detecting spinal cord involvement. Surgical decompression and kyphosis correction are critical for successful outcomes.
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is exceedingly uncommon for the condition to result in severe
neurological deficits®®. In this report, we present the case
of an adult with Scheuermann’s kyphosis who experienced
a sudden and severe neurological deficit. Notably, this case
occurred in the absence of trauma, associated disc herniation,
or other identifiable intraspinal pathology.

CASE PRESENTATION

A 29-year-old female presented with complaints of progressive
back pain and gait disturbance, which had worsened over the
past two years. She reported noticing a more pronounced
kyphosis since her puberty, though she had not sought
evaluation or treatment for it due to the absence of significant
symptoms. Over the preceding three days, her symptoms had
rapidly exacerbated, with marked numbness and paraparesis
developing. She was unable to walk and denied any history of
trauma.
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On neurological examination, the patient exhibited 2/5 muscle
strength in the lower extremities below the T7 level according
to the Medical Research Council (MRC) scale. Spasticity in the
bilateral lower extremities was graded as 2 using the Modified
Ashworth Scale. Sensory testing revealed hypoesthesia below
the T7 dermatome, with diminished light touch and pinprick
sensation. Plantar reflexes were extensor bilaterally, while both
knee and ankle reflexes were exaggerated. Bilateral clonus was
noted. Superficial skin reflexes were absent. Additionally, the
patient had urinary and fecal incontinence, accompanied by
reduced tone of the external anal sphincter.

Investigations

Laboratory investigations, including markers for systemic
inflammatory or autoimmune diseases, were unremarkable.
Electromyography did not indicate any neuromuscular
disease but revealed findings suggestive of active spinal cord
compression.

Plain radiographs of the thoracic spine demonstrated anterior
wedging of the vertebral bodies and kyphosis spanning the T6

to T8 levels (Figure 1). Thoracic kyphosis measured 55 degrees
from T4 to T10. Flexion and extension lateral radiographs
showed no change in the degree of hyperkyphosis, indicating
a rigid deformity. Additional findings included endplate
irregularities and narrowed disc spaces, consistent with the
diagnosis of Scheuermann’s disease. Although features such as
Schmorl’s nodes and endplate irregularities were not readily
apparent on plain radiographs or magnetic resonance imaging
(MRI), they were clearly visualized on computed tomography
(CT) scans. CT provided detailed evidence of Scheuermann’s
disease, showing anterior wedging, Schmorls nodes,

degenerative disc changes,and narrowed disc spaces at the T6
to T8 levels. MRI, supplemented with diffusion tensor imaging
(DTI), confirmed spinal cord compression at the apex of the
kyphosis without evidence of disc herniation, tumor, or other
spinal abnormalities (Figure 2). These findings, supported by
the CT scans, align with the established diagnostic criteria for
Scheuermann’s disease.

Figure 1. Pre-operative plain coronal and lateral radiographs of the thoracic spine demonstrating a 55-degree kyphotic angle from T4 to
T10. Flexion and extension lateral views show that the hyperkyphosis does not change, indicating a rigid deformity. Additional findings
include endplate irregularities and narrowed disc spaces, consistent with the diagnosis of Scheuermann’s disease

Figure 2. Pre-operative thoracic MRI with diffusion tensor imaging illustrating spinal cord compression at the apex of the kyphotic deformity

MRI: Magnetic resonance imaging
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Management

Given the severity of the neurological deficit and radiological
evidence of spinal cord compression, surgical intervention was
planned. A posterior-only (PO) decompression and stabilization
procedure was performed. Total laminectomies were conducted
atthe T6,T7,and T8 levels. Bilateral transpedicular screws were
inserted from T5 to T10 for stabilization,and a rod system was
used to correct the kyphosis. Intraoperative neuromonitoring
confirmed spinal cord decompression without complications.
Post-operative imaging included a CT scan, which confirmed
proper placement of the hardware and satisfactory correction
of the kyphosis. Follow-up MRI with DTl demonstrated
decompression of the spinal cord, with restored integrity of the
compressed tracts (Figure 3).

Outcome and Follow-up

The patient experienced slight improvement in her motor
deficit immediately post-operatively, with lower limb strength
improving from 2/5 to 3/5 per the MRC scale. She was managed
post-operatively with thoracolumbar rigid bracing and an
intensive rehabilitation program. Initial therapy focused on
passive range of motion exercises, progressing to postural
training and assisted walking exercises.

One month post-operatively, the patient regained the
ability to walk independently. At her one-year follow-up, she
demonstrated complete neurological recovery, including
restored motor strength, resolution of spasticity, and regained
sphincter control. Radiographic follow-up confirmed stable
instrumentation and maintained correction of the kyphosis.
Written informed consent was obtained from the patient for the
publication of this case report and any accompanying images.

DISCUSSION

The dura mater is fixed at the skull and sacrum, allowing
limited elasticity along the spinal column. As the spine flexes
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and extends, the spinal cord experiences stretching and
relaxation. Notably, the thoracic spine-especially the upper
thoracic region-exhibits the least elasticity, rendering it more
vulnerable to deformities, particularly acquired ones. Thoracic
kyphosis stretches the posterior dura excessively, potentially
leading to spinal cord compression(®),

Most deformities progress gradually, allowing the dura and
spinal cord to adapt without causing neurological symptoms.
However, severe neurological deficits, as seen in our case, have
beenreported in the literature.In this case,CT scans were crucial
in identifying the diagnostic features of Scheuermann’s disease,
including anterior wedging, Schmorl’s nodes, and endplate
irregularities, which were less evident on plain radiographs
and MRI. These findings, combined with the kyphosis angle of
55 degrees, fulfilled the diagnostic criteria for Scheuermann’s
disease. The thoracic kyphosis and spinal cord compression
occurring at the apex of the deformity further underscore the
significance of this rare presentation. These cases typically
involve younger patients in their second decade of life during
growth spurts,often associated with trauma or concomitant disc
herniation®*2, While the prevalence of Scheuermann’s disease
is similar among males and females, males are more prone to
developing spinal cord compression due to more pronounced
spinal growth and a greater contribution of trunk growth
during adolescence®>'¥, Qur case is unique because it involves
a 29-year-old female without a history of trauma or associated
spinal pathology, highlighting the atypical presentation in
adulthood.

Factors Influencing Neurological Complications

Several parameters influence the progression of deformities
leading to neurological deficits. These include the kyphosis
angle, the number of segments involved, the rate of deformity
progression, local anatomical variations, concomitant disc
herniation, hypertrophy of the facet joints or ligamentum

Figure 3. Post-operative CT scan and MRI with diffusion tensor imaging showing successful spinal cord decompression,accurate placement

of instrumentation, and adequate correction of the kyphotic deformity

CT: Computed tomography, MRI: Magnetic resonance imaging
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flavum, and vascular compromise of the spinal cord®>!%), A study
reported the average kyphosis angle in Scheuermann’s disease
as 56.3 degrees and found no significant correlation between
kyphosis angle and neurological complications. Contrarily,
another study indicated that higher kyphosis angles correlated
with an increased risk of neurological impairment, regardless of
the deformity’s underlying cause. Interestingly, this study also
suggested that neurological impairment is less likely when
larger segments of the spine are involved®¥,

Disc herniation is a frequent finding at the deformity’s apex,
often at T7-T8 or T8-T9 levels. Due to the stretched spinal
cord, even a minor disc protrusion can result in significant
neurological impairment. In younger patients, the harder
nature of non-degenerated disc material exacerbates the
compression. However, the presence of Schmorl’s nodes may act
as a protective mechanism by redirecting disc material toward
the vertebral body instead of the spinal canal°1219),

Surgical Management

Early surgical intervention is crucial in cases presenting with
neurological deficits. The primary objectives of surgery are
spinal cord decompression and deformity correction *!7. A
combined anterior-posterior (AP) approach is traditionally
recommended due to the frequent presence of disc herniation
at the deformity’s apex, which often contributes to compression.
However, recent meta-analyses comparing AP and PO
approaches found no significant differences in kyphosis
correction, proximal junctional kyphosis, or distal junctional
kyphosis. Furthermore, the PO approach was associated with
reduced blood loss and shorter surgical duration®319,

In our case, the absence of disc protrusion allowed successful
decompression and kyphosis correction through a PO approach.
Post-operativerecoverywas favorable,with the patientachieving
full neurological recovery within a year. These findings suggest
that PO surgery can be an effective option for Scheuermann’s
disease cases without significant disc pathology.

CONCLUSION

Scheuermann’s disease is an uncommon cause of neurological
impairment, with spinal cord compression occurring only in rare
cases. Advanced imaging modalities, such as spinal MRI with
DTI, play a pivotal role in identifying the underlying pathology
and determining the extent of spinal cord involvement. Early
detection and prompt surgical intervention are critical for
achieving optimal outcomes. Surgical treatment focusing on
spinal cord decompression and kyphosis correction offers an
effective solution, particularly in cases presenting with severe
neurological deficits.

Ethics

Informed Consent: Written informed consent was obtained
from the patient.

Footnotes

Authorship Contributions

Surgical and Medical Practices: M.Z)Y., Concept: M.ZY., Y.B.,
C.I.G.,Z.0.T, Design: M.ZY.,Y.B., C.I.G.,Z.0.T., Data Collection or
Processing: M.Z.Y., Y.B., Analysis or Interpretation: M.Z.Y., Y.B.,
C.I.G.,Z.0.T, Literature Search: C.I.G.,Z.0.T., Writing: C.I.G.
Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Sebaaly A, Farjallah S, Kharrat K, Kreichati G, Daher M. Scheuermann’s
kyphosis: update on pathophysiology and surgical treatment. EFORT
Open Rev. 2022;7:782-91.

2. Gokce E, Beyhan M. Radiological imaging findings of scheuermann
disease. World J Radiol. 2016;8:895-901.

3. Bezalel T, Carmeli E, Been E, Kalichman L. Scheuermann’s disease:
current diagnosis and treatment approach. J Back Musculoskelet
Rehabil. 2014;27:383-90.

4. Sardar ZM, Ames RJ, Lenke L. Scheuermann’s kyphosis: diagnosis,
management, and selecting fusion levels. ] Am Acad Orthop Surg.
2019;27:e462-e472.

5. Bhojraj SY, Dandawate AV. Progressive cord compression secondary
to thoracic disc lesions in Scheuermann’s kyphosis managed by
posterolateral decompression, interbody fusion and pedicular fixation.
A new approach to management of a rare clinical entity. Eur Spine J.
1994;3:66-9.

6. Yablon JS, Kasdon DL, Levine H. Thoracic cord compression in
Scheuermann’s disease. Spine (Phila Pa 1976).1988;13:896-8.

7. Sariali E, Panier S, Glorion C. Mechanical spinal cord compression at the
apex of a kyphosis: a propos of one case. Review of the literature. Eur
Spine J. 2009;18 Suppl 2 (Suppl 2):160-4.

8. Jagtap SA, Manuel D, Kesavdas C, Nair MD. Scheuermann disease
presenting as compressive myelopathy. Neurology. 2012;78:1279.

9. Song KS, Yang JJ. Acutely progressing paraplegia caused by traumatic
disc herniation through posterior Schmorl's node opening into the
spinal canal in lumbar Scheuermann’s disease. Spine (Phila Pa 1976).
201;36:E1588-91.

10. Kapetanos GA, Hantzidis PT, Anagnostidis KS, Kirkos JM. Thoracic cord
compression caused by disk herniation in Scheuermann’s disease: a case
report and review of the literature. Eur Spine J. 2006;15 Suppl 5 (Suppl
5):553-8.

11. Chiu KY, Luk KD. Cord compression caused by multiple disc herniations
and intraspinal cyst in Scheuermann’s disease. Spine (Phila Pa 1976).
1995;20:1075-9.

12. LiuN,Chen Z,Qi Q,Shi Z.The relationship of symptomatic thoracolumbar
discherniation and Scheuermann’s disease.Eur Spine).2014;23:1059-66.

13. Kaur S, Lalam R. Scheuermann’s disease. Semin Musculoskelet Radiol.
2023;27:522-8.

14. Garrido E, Roberts SB, Duckworth A, Fournier J. Long-term follow-up of
untreated Scheuermann’s kyphosis. Spine Deform. 2021;9:1633-9.

15. Ryan MD, Taylor TK. Acute spinal cord compression in Scheuermann’s
disease.) Bone Joint Surg Br. 1982;64:409-12.

16. Ragborg L, Dragsted C, Dahl B, Gehrchen M. Scheuermann’s kyphosis: a
39-year follow-up from diagnosis in non-operated patients. Eur Spine J.
2020;29:2091-9.



Yildiz et al. Sudden Neurological Deficit in Scheuermann’s Disease
J Turk Spinal Surg 2025;36(1):47-51

=
turkishspine B

17. Lonner BS, Newton P, Betz R, Scharf C, O'Brien M, Sponseller P, et al. 18. Li Q.Surgical procedures used for correction of Scheuermann’s kyphosis:
Operative management of Scheuermann’s kyphosis in 78 patients: a meta-analysis. Pain Res Manag. 2021;2021:2142964.
radiographic outcomes, complications, and technique. Spine (Phila Pa 19. Yun C,Shen CL.Anterior release for Scheuermann’s disease: a systematic
1976).2007;32:2644-52. literature review and meta-analysis. Eur Spine J. 2017;26:921-7.

51



