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GUIDELINE

Clinical Guideline for Treatment of Symptomatic
Thoracic Spinal Stenosis

Zhong-qiang Chen, MD, Chui-guo Sun, MD; the Spine Surgery Group of Chinese Orthopedic Association

Department of Orthopaedics, Peking University Third Hospital, Beijing, China

Thoracic spinal stenosis is a relatively common disorder causing paraplegia in the population of China. Until nowadays,
the clinical management of thoracic spinal stenosis is still demanding and challenging with lots of questions remaining
to be answered. A clinical guideline for the treatment of symptomatic thoracic spinal stenosis has been created by
reaching the consensus of Chinese specialists using the best available evidence as a tool to aid practitioners involved
with the care of this disease. In this guideline, many fundamental questions about thoracic spinal stenosis which were
controversial have been explained clearly, including the definition of thoracic spinal stenosis, the standard procedure for
diagnosing symptomatic thoracic spinal stenosis, indications for surgery, and so on. According to the consensus on the
definition of thoracic spinal stenosis, the soft herniation of thoracic discs has been excluded from the pathological
factors causing thoracic spinal stenosis. The procedure for diagnosing thoracic spinal stenosis has been quite mature,
while the principles for selecting operative procedures remain to be improved. This guideline will be updated on a timely
schedule and adhering to its recommendations should not be mandatory because it does not have the force of law.
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Introduction

his clinical guideline for symptomatic thoracic spinal ste-

nosis has been developed by ninety-seven spinal surgery
specialists from mainland China and is for spinal surgeons to
consult with the aim of standardizing their diagnostic and
therapeutic procedures and improving the clinical outcomes of
patients with symptomatic thoracic spinal stenosis. A project
team from Peking University Third Hospital was responsible
for the drafting this guideline, this team being financially sup-
ported by a grant from the Science and Technology Commis-
sion of Beijing. This guideline will be updated in future to
incorporate progress in fundamental research and clinical
practices. Because this guideline does not have the force of law,
adhering to its recommendations is not mandatory. Should
litigation occur, this guideline cannot be used as a legal justi-
fication of treatment choices.

Definition and Characteristics of Thoracic
Spinal Stenosis

Definition
Symptomatic thoracic spinal stenosis (TSS) is here defined as a
reduction in the capacity of the thoracic spinal canal with

associated compression of the spinal cord and (or) nerve roots
giving rise to a variety of clinical symptoms, the reduction in
capacity being caused by one or more pathological factors,
including ossification of ligaments in the spinal canal, hard
disc herniation, posterior vertebral osteophytes and develop-
mental spinal stenosis'

Pathological Factors Causing Thoracic Spinal Stenosis
Many pathological factors may result in reduction in the
capacity of the thoracic spinal canal and consequent compress-
ing of the spinal cord or nerve roots, including ossification of
the thoracic ligamentum flavum (OLF) and thoracic longitu-
dinal ligament (OPLL), thoracic disc herniation with ossifica-
tion of the annulus fibrosus, osteophytes of the posterior edges
of vertebral bodies and hyperplasia of the facet joints.

The definition of TSS does not include myelopathy sec-
ondary to calcification of thoracic discs, thoracic soft disc her-
niation, thoracic carcinoma (primary or metastatic), thoracic
active tuberculosis, thoracic fracture or dislocation or thoracic
scoliosis or kyphosis.

Segments Involved in Thoracic Spinal Stenosis
The segment range is from the T, vertebral body to the Ti,-L;
intervertebral disc.
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Standard Name for Thoracic Spinal Stenosis

Because many pathological factors may lead to TSS and two or
more of those factors commonly coexist, we suggest using the
term “Symptomatic TSS” to name the main diagnosis and
listing the responsible pathological factors as subsidiary diag-
noses. For example: Thoracic Spinal Stenosis (Ts_;; OLE Ty
OPLL).

Standardized Diagnosis of Thoracic Spinal Stenosis
ymptomatic TSS can only be diagnosed when the patient
has at least one of the symptoms or signs listed below under

the heading of “Symptoms” and radiological images show that
the thoracic spinal canal is stenotic and the spinal cord com-
pressed. Additionally, the clinical and radiological findings
must match. A patient with only abnormal radiological find-
ings and no symptoms or signs cannot be diagnosed as having
symptomatic TSS*™.

Symptoms

1. One or both legs may be heavy, weak, and stiff, impairing
balance when walking.

2. Extensive numbness and (or) pain in one or both legs.

. Spinal cord-related claudication.

4. Difficulty in urination and defecation or
dysfunction.

5. Zonesthesia on the chest or abdomen.

6. Radiculopathy in the chest or abdomen.

W

sexual

Signs

1. Signs indicating upper motor neuron disorder such as
hypermyotonia in the legs and positive Babinski or
Chaddock signs.

2. Signs indicating mixed upper and lower motor neuron dis-
order such as patellar tendon hyperreflexia combined with
Achilles tendon hyporeflexia. This type of sign is usually
found in spinal stenosis of the thoracolumbar region.

3. Signs indicating extensive lower motor neuron disorder that
cannot completely be explained by lumbar spinal disease.

Radiological Imaging

Plain X-Ray Films

Plain X-ray films can show the characteristic features of diffuse
idiopathic skeletal hyperostosis, OPLL, posterior vertebral
osteophytes, OLF, skeletal fluorosis and typical or atypical
Scheuermann disease. However, they may show no abnormali-
ties. Plain films can also help to decide whether there are ana-
tomical variants such as transitional vertebrae that make it
essential to confirm the level precisely intraoperatively.

MRI

Magnetic resonance imaging can show OLF, OPLL, posterior
vertebral osteophytes and posterior marginal cartilaginous
nodes as well as deformation of the spinal cord caused by
compression and signal changes within the spinal cord.
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CT

Computed tomography can show OLF, OPLL, posterior
vertebral osteophytes, thoracic disc herniation combined
with ossification of the annulus fibrosus, posterior marginal
cartilaginous node, and so on.

Procedure for Diagnosing Symptomatic Thoracic
Spinal Stenosis

Confirmation of Suspected Cases

When patient exhibits one or more of the following phenom-

ena, TSS should be suspected and checked for further.

1. One or both legs heavy, weak, and stiff impairing balance
when walking.

2. Bilateral or unilateral legs perform spinal cord related
claudication.

3. Extensive numbness and (or) pain in one or both legs.

4. Physical examination shows signs indicating upper motor
neuron disorder in the legs with no abnormalities in the
arms.

5. Physical examination shows signs indicating mixed upper
and lower motor neuron disorder or extensive lower motor
neuron disorder.

6. A diagnosis of cervical spondylotic myelopathy (CSM) has
been confirmed in the presence of severe lower extremity
and mild upper extremity symptoms.

7. A diagnosis of diffuse idiopathic skeletal hyperostosis, skel-
etal fluorosis, ankylosing spondylitis or continuous type of
OPLL has been confirmed.

8. Previous cervical surgery for CSM after which upper limb
symptoms improved dramatically whereas lower limb
symptoms did not improve or even became worse.

9. Zonesthesia or radiculopathy on the chest or abdomen.

Further Assessment of Suspected Cases
Patients suspected of having TSS should be checked as follows

(Fig. 1).

Step Omne: Thoracic Spinal X-Ray Plain Film (AP and Lateral),
MRI (Sagittal and Axial, TIWI and T2WI)

If there are no abnormalities in plain films and MR images,
TSS can be excluded. TSS can also be excluded if thoracic
deformity, carcinoma, fracture, tuberculosis or pyogenic infec-
tion is confirmed and OLF or OPLL excluded. TSS is con-
firmed if MR images show OLE, OPLL, thoracic disc herniation
with ossification of the annulus fibrosus, osteophytes of the
posterior edges of vertebral bodies or hyperplasia of the facet
joints. MR imaging is helpful for determining the radiological
type of OLF or OPLL (solitary, continuous or saltatory type),
the encroaching ratio in each segment, the degree of compres-
sion of the spinal cord and signals within the spinal cord.

Step Two: Thoracic Spinal CT Scan

In patients with solitary thoracic OLF or OPLL or disc hernia-
tion, a CT scan of the involved segment is recommended,
whereas in those with the continuous or saltatory type of OLF
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Clinical symptoms
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Clinical signs

Suspected TSS

Thoracic spinal X-ray plain film (AP and lateral)
Thoracic spinal MRI

Thoracic deformity, carcinoma,
fracture or infection confirmed

(TSS can be excluded )

Fig. 1 Diagnostic algorithm for suspected TSS.

or OPLL, a CT scan of the whole thoracic spine, including an
axial scan and sagittal reconstruction, is recommended.

A CT scan’s bony window can clarify whether there is
ossification of the annulus fibrosus or posterior marginal car-
tilaginous node and also show the form, size and inner char-
acteristics of areas of ossification and degree of compression of
the dural sac and spinal cord.

Step Three: Comprehensive Analysis of Clinical Symptoms,
Signs and Radiological Findings

Comprehensive analysis is required to confirm the diagnosis,
including the qualitative diagnosis and responsible segment.

Step Four: Performing Other Related Tests

In about 30%-40% of cases, TSS is combined with CSM.
Hence, the upper limbs should be examined and cervical spinal
X-ray and MRI performed if necessary®®. Similarly, in about
10%—15% of cases TSS is combined with lumbar spinal steno-
sis; lumbar spinal X-ray and MRI should be performed when
there is radiculopathy in the legs and lumbar spinal stenosis is
suspected®”™.

Cervical or lumbar spinal plain films, including AP and
lateral views, should be performed in patients with upper or
lower TSS to assist in identifying any transitional vertebrae and
confirming the precise level intraoperatively.

In patients whose clinical features do not conform with
the radiological findings or those suspected of having motor
neuron diseases, an electromyogram should be performed.

TSS confirmed

Thoracic spinal CT scan,
axial scan + sagittal reconstruction

Treatment of Symptomatic Thoracic Spinal Stenosis

Non-Surgical Treatment

The overwhelming majority of clinical studies show
that non-surgical treatment is not effective in patients
with TSS and that decompressing surgery is the only
effective treatment approach®'. In patients with chest or
abdominal wall radiculopathy or mild myelopathy,
short-term conservative treatment is acceptable provided
close follow-up is provided. Appropriate forms of conserva-
tive treatment include medication (non-steroidal anti-
inflammatory drugs, neurotrophic medicines) and physical
therapy.

Indications for Surgery in Patients with Thoracic

Spinal Stenosis

1. Patients with serious symptoms of thoracic myelopathy
should be treated surgically as soon as the diagnosis has
been established.

2. Patients with mild symptoms of thoracic myelopathy
can be treated conservatively with close follow-up. If pro-
gressive deterioration in symptoms occurs, surgery should
promptly be undertaken.

The target surgical region or segment in which com-
pression is occurring should be identified by comprehensive
analysis of the clinical symptoms, signs and radiological
features.
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Intra-operative Monitoring of Electrophysiology
Continuous intra-operative monitoring of both motor and
sensory evoked potentials is recommended to facilitate timely
recognition of intra-operative spinal cord injury.

Principles for Selecting Operative Procedures

1. TSS secondary to OLF: posterior en bloc or segmental
laminectomy or floating decompression is recommended. A
high speed drill should be used. Internal fixation and fusion
can be performed in patients with thoracolumbar regional
stenosis and those who have undergone multiple segmental
laminectomy7—l0,12—14,18,19.

2. TSS secondary to disc related factors (hard disc herniation, | ,

posterior vertebral hyperplasia, posterior marginal carti-
laginous node): both anterolateral approach and posterior
transforaminal approach discectomy and fusion can be
appropriate?®®,

3. TSS secondary to OPLL: the procedure should be chosen
according to the location and form of the area of ossifica-

mended, especially when the signals within the cervical
spinal cord are normal on MRI. If the symptoms are severe
in all four limbs, or the cervical spinal cord is markedly
compressed with abnormal inner signals on MRI, prior
cervical decompression surgery is recommended. Thoracic
decompression may be needed if the symptoms in the lower
limbs have not improved significantly by 3 months follow-
up. In patients with upper thoracic OLF combined with
cervical

multi-segmental OPLL, one- or two-stage posterior
cervical laminoplasty and posterior thoracic laminectomy
is recommended.

. TSS combined with lumbar spinal stenosis or lumbar disc

herniation: the clinical symptoms should be considered the
major guide to identifying the primary responsible lesion
and selecting a treatment approach. When both pathologies
are relatively severe, the principle is to decompress the tho-
racic spinal cord first™?,

tion and the degree of compression of the spinal cord™™. | gyjteria for Evaluating the Surgical Outcome of TSS

For solitary OPLL in the middle or lower thoracic spine,
both anterolateral and posterior transforaminal resection of
the OPLL with fixation and fusion is appropriate. For short
regional OPLL (two to three segments), a posterior
approach circumferential decompression and fusion is
appropriate; sometimes posterior laminectomy alone can

achieve sufficient decompression of the spinal cord. The | ,

optimal operative procedure for long regional OPLL (more
than three segments) depends on the form of OPLL. When

the area of ossification is flat, posterior laminectomy with | 4

decompression of one more segment cranially and caudally
is recommended, whereas when it is raised, posterior lami-
nectomy and selective circumferential decompression is
recommended. Primary posterior laminectomy and sec-
ondary anterolateral resection of the OPLL and fusion is
also appropriate.

4. TSS secondary to OLF combined with OPLL or hard disc
herniation: the surgical procedure should be selected

according to the specific characteristics of the condi- 5

tion*"?>2%>%*: If anterior compression is mild, posterior

laminectomy is recommended, whereas if posterior
compression is mild, both anterolateral decompression
with fusion and posterior transforaminal circumferential
decompression with fusion are appropriate. If both anterior
and the posterior compression are severe, posterior circum-
ferential decompression on combined posterior and ante-

rior approaches can be performed. 4

Surgical Strategy for TSS Combined with CSM or Lumbar

Spinal Stenosis

1. TSS combined with CSM: the clinical symptoms, signs and
radiological findings must be comprehensively assessed, the

Clinical Evaluation
1. Changes in spinal cord function should be assessed by cal-

culating Japanese Orthopaedic Association thoracic spinal
cord (full score = 11)* or Chinese Orthopaedic Association
thoracic spinal cord scores (full score = 22).

. Changes in pain should be assessed with VAS scores (0-10).

Changes in social and psychological state should be assessed
with the SF-36)*.

. Changes in coexisting cervical or lumbar disorders should

be assessed by calculating the Japanese Orthopaedic Asso-
ciation cervical spinal cord scores (full score = 17) and the
Oswestry disability index.

Radiological Evaluation
1. Decompression of the spinal cord: assessment of complete-

ness of resection of the compressive lesion and the appear-
ance of the spinal cord and dural sac.

. Changes in curvature of the thoracic and whole spine: iden-

tification and assessment of postoperative deterioration in
thoracic kyphotic angle (iatrogenic kyphosis), improve-
ment in preoperative kyphotic deformity and the sagittal
and coronary balance of the trunk.

Location of the implants: assessment as to whether the loca-
tions of the screws and cages meet the requirements for
mechanical stability.

. Results of fusion: assessment as to whether bony fusion has

been achieved by the 6 month follow-up.
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