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Neurological function classification for lumbar degenerative disease and preliminary exploration of its clinical
significance
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[ Abstract | Objective To propose a neurological function classification (NFC) for lumbar degenerative disease (LDD)
and to preliminarily explore its clinical significance. Methods Totally 163 patients with LDD admitted to Department of
Orthopaedics, The Second Affiliated Hospital of Naval Medical University (Second Military Medical University) from Mar.
2019 to Dec. 2020 were enrolled and divided into the following 5 types according to the corresponding diagnostic criteria:
radicular type (n=150), spinal cord and cauda equina type (n=42), mixed type (n=38), cauda equina syndrome type (CEST,
n=17), and focal type (n=26). All patients were treated with modified transforaminal lumbar interbody fusion, and the clinical
effects and postoperative complications were statistically analyzed. Results The follow-up period was (19.92+4.95)
months. According to the Nakai criteria, 68 cases (41.72%) were excellent, 82 cases (50.31%) were good, 8 cases (4.91%)
were fair, and 5 cases (3.07%) were poor. The excellent and good rate was 92.02% (150/163). The proportion of patients with
poor surgical effects in patients with CEST was significantly higher than those in patients with other types of LDD (all #<<0.05),
while there was no significant difference among other types (all P>>0.05). Conclusion According to the medical history and
imaging data, it is helpful to determine the NFC of LDD before operation, so as to select appropriate surgical methods and
achieve ideal results.
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Fig1 Schematic diagrams of NFC for LDD

A: Radicular type; B: Spinal cord and cauda equina type; C: Mixed type; D: Cauda equina syndrome type; E: Focal type. LDD:

Lumbar degenerative disease; NFC: Neurological function classification.
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Tab 1 Diagnostic criteria of NFC for LDD
Type Diagnostic criteria
RT (1) The patient exhibited typical radicular symptoms (numbness and pain in the lower extremities) consistent with the

SCCET

dermatomal distribution of the lumbar spinal nerves. Physical examination revealed a positive straight leg raising test.

(2) Lumbar spine CT or MRI examination showed lateral disc herniation, lateral recess stenosis, or foraminal stenosis,
among others.

(3) Apart from degenerative diseases of the lumbar spine, other potential causative factors leading to similar symptoms
should be ruled out.

(1) The patient exhibited intermittent claudication, with gradually worsening numbness, pain, and fatigue in the lower
limbs after physical activity, which tended to improve or disappear with rest.

(2) CT and MRI showed spinal canal stenosis, characterized by a decreased anteroposterior diameter of the spinal
canal, potentially caused by central-type disc herniation, spondylolisthesis, facet joint hypertrophy, ligamentum flavum
thickening, among other factors.

(3) In addition to degenerative diseases of the lumbar spine, other potential causative factors that could produce similar
symptoms should be ruled out.

(4) If there was worsening of nerve damage and the appearance of dysfunction in the sphincter muscles, it was diagnosed
as cauda equina syndrome.

(1) The patient presented with symptoms, physical examination findings, and imaging features consistent with both
(2) In addition to degenerative diseases of the lumbar spine, other potential causative factors that could produce similar

(3) If there was worsening of nerve damage and the appearance of dysfunction in the sphincter muscles, it was diagnosed

(1) Cauda equina syndrome was a relatively rare condition typically caused by large space-occupying lesions within the
lumbosacral spinal canal. It was characterized by lower back pain, sciatica, sensory and motor deficits in the lower limbs,

(2) Imaging studies may reveal features consistent with either cauda equina or conus medullaris syndrome, or a

(3) In addition to degenerative diseases of the lumbar spine, other potential causative factors that could produce similar

MT
radicular and cauda equina syndrome.
symptoms should be ruled out.
as cauda equina syndrome.
CEST
as well as dysfunction of the rectum and bladder.
combination of both.
symptoms should be ruled out.
FT

(1) The patient exhibited symptoms of lower back pain, stiffness, and muscle spasms, often accompanied by corresponding
tender points.

(2) CT and MRI examinations revealed degenerative changes in the lumbar spine. Additionally, findings such as lumbar
instability, pars defects, fasciitis, degeneration of the intervertebral discs, or annular fissures may be observed.

(3) In addition to degenerative diseases of the lumbar spine, other potential causative factors that could produce similar
symptoms should be ruled out.

LDD: Lumbar degenerative disease; NFC: Neurological function classification; RT: Radicular type; SCCET: Spinal cord and

cauda equina type; MT: Mixed type; CEST: Cauda equina syndrome type; FT: Focal type; CT: Computed tomography; MRI: Magnetic

resonance imaging.
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Tab 2 Evaluation of surgical effects for LDD patients with various types of NFC according to Nakai criteria
n (%)
Type N Excellent Good Fair Poor

Radicular type 50 29 (58.00) 20 (40.00) 1 (2.00) 0
SCCET 42 16 (38.10) 23 (54.76) 2 (4.76) 1(2.38)
Mixed type 38 15 (39.47) 22 (57.89) 1(2.63) 0
CEST 7 1(14.29) 2 (28.57) 1(14.29) 3 (42.86)
Focal type 26 7 (26.92) 15 (57.69) 3 (11.54) 1(3.85)
Total 163 68 (41.72) 82 (50.31) 8 (4.91) 5(3.07)

"P<0.05 vs other LDD types. LDD: Lumbar degenerative disease; NFC: Neurological function classification; SCCET: Spinal

cord and cauda equina type; CEST: Cauda equina syndrome type.
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Tab 3 Postoperative complications of LDD patients with various types of NFC
n (%)
Complication RT N=50 SCCET N=42 MT N=38 CEST N=7 FT N=26 Total N=163

Cerebrospinal fluid leak 0 2 (4.76) 1(2.63) 0 0 3(1.84)
Deep-seated infection 0 1(2.38) 1(2.63) 0 0 2(1.23)
Cage displacement 0 1(2.38) 0 0 0 1(0.61)
Urinary tract infection 0 0 1(2.63) 0 1(3.85) 2(1.23)
Delirium 0 1(2.38) 0 0 0 1 (0.61)
Pulmonary infection 1 (2.00) 0 1(2.63) 0 0 2(1.23)
Lower limb thrombosis 1 (2.00) 0 0 0 0 1(0.61)
Total 2 (4.00) 5(11.90) 4 (10.53) 0 1 (3.85) 12 (7.36)

LDD: Lumbar degenerative disease; NFC: Neurological function classification; RT: Radicular type; SCCET: Spinal cord and

cauda equina type; MT: Mixed type; CEST: Cauda equina syndrome type; FT: Focal type.
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