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Clinical typing and treatment strategies of lumbar degenerative diseases
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[ Abstract | Objective To propose a clinical typing method for lumbar degenerative disease (LDD), including the
diagnostic criteria for each type and the corresponding surgical treatment strategies. Methods A total of 245 LDD patients
who were admitted to Department of Orthopaedics, The Second Affiliated Hospital of Naval Medical University from Jun.
2017 to May 2022 were enrolled and assigned to nerve root type (42 cases), disc herniation type (73 cases), spinal stenosis
type (61 cases), spondylolisthesis type (29 cases), and local type (40 cases) according to our diagnostic criteria of clinical
typing. Treatment outcomes of various groups were compared and the reliability of the typing method was assessed using
consistency test. Results A total of 205 cases received surgical treatment and 40 cases received non-surgical treatment. The
surgical approach was modified transforaminal lumbar interbody fusion. The patients were followed up for (20.37£6.13)
months. According to Nakai’s evaluation criteria, the clinical effect was excellent in 146 (59.59%) cases, good in 89
(36.33%) cases, fair in 8 (3.27%) cases, and poor in 2 (0.82%) cases, with an excellent and good rate of 95.92%. There
were no significant differences in the treatment effects among different types of LDD (£>0.05). The results of clinical
consistency evaluation confirmed that the typing method had good consistency both within observers and between observers.
Conclusion This clinical typing method can help to further understand the pathogenesis of LDD, improve the accuracy of
diagnosis and optimize the treatment plan.
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Tab 1 Diagneostic criteria for clinical typing of LDD
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Type Diagnostic criteria

Nerve root type 1. Clinical manifestations: the patient shows symptoms of pain or numbness in one or both lower limbs.

2. Physical examination: abnormal sensations in the lower limbs can be found, which can be seen in either

one or both sides. The tendon reflexes of the lower limbs are active or hyperactive.

3. Imaging examination: MRI examination of the corresponding segment shows compression of the dura

mater, positive caudal nerve sedimentation sign, and sometimes the spinal cord morphology appears round

instead of the normal clover-leaf structure.

4. Neuromuscular electrophysiological examination can detect nerve damage in the corresponding segment.

Disc herniation type 1. Clinical manifestations: patients usually experience symptoms of low back pain and leg pain, with the leg

pain often more severe than the back pain, and may be accompanied by typical radicular sciatica.

2. Physical examination: the most common manifestations are sensory abnormalities in the unilateral lower

limbs, such as abnormal pain perception in the leg or foot due to a single nerve root, and the area of sensory

abnormality is consistent with the innervated area of the dermatome of the corresponding segmental spinal

nerve. The tendon reflexes of the lower limbs may be reduced or absent.

3. Imaging examination: CT or MRI examination of the lumbar intervertebral discs reveals signs of disc

herniation.

4. Neuromuscular electrophysiological examination can detect nerve damage in the corresponding segment.

Spinal stenosis type 1. Clinical manifestations: patients usually experience soreness and distending pain in the lumbar and

sacral regions, accompanied by numbness, distention, and pain in both lower limbs, especially intermittent

claudication when walking.

2. Physical examination: sensory dysfunction usually affects both lower limbs, with weakened or absent

tendon reflexes in the lower limbs.

3. Imaging examination: CT or MRI examination of the lumbar spine will show that the transverse diameter

of the lumbar spinal canal is less than 13 mm, which is a key indicator for the diagnosis of spinal stenosis.

4. Neuromuscular electrophysiological examination can detect nerve damage in the corresponding segment.

Spondylolisthesis type 1. Clinical manifestations: at the early stages, patients may experience soreness in the lower lumbar region,

which may worsen after exertion and may radiate to the sacrococcygeal region, buttocks, and posterior

aspect of the thighs. In patients with severe spondylolisthesis, there may be indentation in the lumbar region,

protrusion of the abdomen, and even shortening of the trunk, resulting in a waddling gait.

2. Physical examination: sensory dysfunction often involves both lower limbs, with weakened or absent

tendon reflexes in the lower limbs.

3. Imaging examination: X-ray imaging is the primary diagnostic tool for lumbar spondylolisthesis, allowing

observation of the stability of the lumbar series, the degree of slippage, and the presence of congenital
isthmic spondylolisthesis. CT and MRI scans can further clarify the compression of the spinal cord or nerves.
4. Neuromuscular electrophysiological examination can detect nerve damage in the corresponding segment.

Local type 1. Clinical manifestations: patients usually experience local low back pain or discomfort, which may be

accompanied by limited range of motion.

2. Physical examination: the doctor may find tenderness, percussion pain, or abnormal range of motion in the

local lumbar vertebrae. The tendon reflexes of the lower limbs are normal.

3. Imaging examination: imaging studies such as X-ray, CT, or MRI may reveal local lumbar lesions, such

as bone hyperplasia, small joint disorders, and edema signs in the muscle and ligament tissues of the painful

area.
4. Neuromuscular electrophysiological examination is normal.

5. Note that patients with lumbar disc herniation who do not have lower limb neurologic symptoms may also

be included in this category if they meet the first 3 criteria.

LDD: Lumbar degenerative disease; MRI: Magnetic resonance imaging; CT: Computed tomography.
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Fig 2 Imaging of nerve root type of LDD

A 65-year-old female patient was admitted with a 2-year history of bilateral lower limb pain and numbness. The pain radiated from
both buttocks to the posterior thighs and the posterolateral calves. Physical examination revealed bilateral lower limb muscle strength
of grade IV and hyperactive tendon reflexes. Preoperative anteroposterior (A) and lateral (B) X-ray images indicated degenerative
changes in the lumbar spine. MRI scans at L, (C, D), L,s (E, F), and Ly/S, (G, H) in anteroposterior and lateral views showed no
significant signs of nerve compression, but a positive cauda equina sedimentation sign was noted. The patient was diagnosed with
nerve root type of LDD and underwent modified transforaminal lumbar interbody fusion surgery. Postoperative anteroposterior (I)
and lateral (J) X-rays showed good implant positioning. Postoperatively, the lower limb symptoms were significantly relieved, and the

muscle strength improved. LDD: Lumbar degenerative disease; MRI: Magnetic resonance imaging.
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Tab 2 VAS and ODI scores of LDD patients with different clinical types before and after treatment

x*ts
Type " VAS score ODI score

At admission At final follow-up At admission At final follow-up
Nerve root type 42 6.83+1.21 2.414+0.92" 58.13410.04 18.05+7.11°
Disc herniation type 73 7.22+1.13 2.87+1.14" 60.23+9.41 20.16+£8.20°
Spinal stenosis type 61 7.09+1.34 2.61+0.87" 59.12+11.53 19.21+6.13"
Spondylolisthesis type 29 7.41+1.17 2.73+0.91 61.04+8.12 21.22+7.09°
Local type 40 6.521+1.43 233+1.14" 56.12+12.09 17.25+8.13

"P<0.05 vs the same indicator preoperatively. LDD: Lumbar degenerative disease; VAS: Visual analogue scale; ODI: Oswestry
disability index.
&3 1RHE Nakai fREIEM A EIGERSE LDD BHAATHR

Tab 3 Surgical outcomes in patients with different clinical types of LDD based on Nakai criteria

n (%)
Type N Excellent Good Fair Poor
Nerve root type 42 28 (66.67) 14 (33.33) 0 0
Disc herniation type 73 43 (58.90) 26 (35.62) 3 (4.11) 1(1.37)
Spinal stenosis type 61 35(57.38) 23 (37.70) 2 (3.28) 1(1.64)
Spondylolisthesis type 29 16 (55.17) 12 (41.38) 1(3.45) 0
Local type 40 24 (60.00) 14 (35.00) 2 (5.00) 0
Total 245 146 (59.59) 89 (36.33) 8 (3.27) 2 (0.82)

LDD: Lumbar degenerative disease.
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Tab 4 Postoperative complications in patients with different types of LDD

n

C licati Nerve root type  Disc herniation Spinal stenosis ~ Spondylolisthesis ~ Local type
ompHeation N=42 type N=73 type N=61 type N=29 N=40
Cerebrospinal fluid leakage 0 2 3 1 0
Deep tissue infection 0 0 1 0 0
Cage displacement 0 3 2 0 0
Urinary tract infection or retention 0 1 0 1 0
Delirium 0 2 0 0 0
Pneumonia 0 0 0 1 0
Lower limb thrombosis 0 0 2 0 0
Total 0 8 8 3 0

LDD: Lumbar degenerative disease.
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