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Expert consensus on measurement sites and annotation of artificial
intelligence-based spinal degenerative imaging (2025)

Intelligent Orthopedics Subgroup of Chinese Association of Orthopedic, Subgroup for Prevention
and Control of Spinal and Spinal Cord Injury Diseases of Professional Committee for Prevention

and Control of Spinal Diseases of Chinese Preventive Medicine Association

Abstract: Imaging examination is one of the main methods to assess the degree of spinal degeneration, but the
standardization of disease diagnosis and treatment is limited due to differences in imaging equipment and imaging
scanning modalities in different medical institutions, complicated measurement data, and controversial description and
grading of imaging results. The application of artificial intelligence ( AI) to spinal degenerative disease imaging analysis
can improve the consistency of disease diagnostic criteria, as well as enhance the diagnostic efficiency of physicians,
benefiting both doctors and patients. In order to standardize the annotation and measurement of spinal degenerative
disease image and to promote the better application of Al in clinical practice, with reference to the latest domestic and
international literature, clinical research data and relevant industry requirements, experts have formulated a unified
opinion on spinal degenerative disease imaging annotation data acquisition specifications, definitions, imaging
performances, and measurement protocols and formulated this consensus, which can help improve the consistency of
data annotation and measurement, and then establish an Al algorithm model with high accuracy, good versatility and strong
generalization ability, providing a solid imaging basis for the standardized diagnosis and treatment of spinal degenerative
diseases.
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Figure 1 Measurement of atlantoaxial axis
A: Distance from the anterior edge of the odontoid
of the axis to the posterior edge of the anterior arch
of the atlas; B: The distance from the posterior
margin of the odontoid of the axis to the anterior
margin of the posterior arch of the atlas; C.: The
distance from the midpoint of the left or right edge
of the odontoid of the axis to the atlas; D. The
shortest connection line of transverse process holes;
E. The remaining distance from the odontoid to the
protrusion of the atlas( minimum distance) .
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Figure 2 Measurement of cervical spine axial imaging
A: Diameter of the spinal canal; B: Nerve root epi-
neural space; C; Anterior and posterior interspaces
of the spinal cord; D: Thickness of ligamentum
flavum; E. Width of protrusions or ossifications;
F. Diameter of spinal cord.
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Figure 3 Measurement of superior migration of the odontoid
using the Ranawat method
A The line connecting the midpoints of the anterior
arch and posterior arch of the atlas; B: The line that
starts from the midpoint of the pedicle of the second
cervical vertebra, runs along the central axis of the
odontoid, and reaches line A; C. Length of odon-
toid hyperplasia; D: Length of hyperplasia on the
superior edge of the anterior arch of the atlas; E:
Anterior margin of the anterior tubercle of the atlas;
F. Center of the anterior tubercle of the atlas; G
The intersection between the posterior arch of the at-
las and the second cervical vertebra; H: The inter-
section between the posterior tubercle and the poste-
rior arch of the atlas; I. Center of the posterior tu-
bercle of the atlas; J. Center of the odontoid; K.
Center of the axis body.
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Figure 4 Annotation and measurement of cervical spine sagit-
tal images
A'; The distance from the apex of the odontoid to the
line connecting the anterior and posterior margins of
the foramen magnum; B: The shortest distance be-
tween the posterior arch of the atlas and the odon-
toid; C; The angle of the intervertebral space;
D: The maximum length of the hyperplasia; E: The
shortest distance between the posterior margin of the
vertebral body and the anterior margin of the spinous
process; F: The distance from the spinal cord at
each segment to the surrounding tissues; G: The an-
teroposterior diameter of spinal cord; H: The line
connecting the anterior margins of the vertebral
bodies; 1. The line connecting the posterior margins
of the vertebral bodies; J: The line connecting the
spinous processes and vertebral laminae; K. Key
points of cervical vertebral bodies.
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Figure 5 Measurement of lumbar axial imaging

A: Width of the intervertebral foramen; B. Maxi-
mum distance of protrusion or ossification; C: Du-
ral sac space; D; Maximum thickness of the liga-
mentum flavum; E, F, G Based on the structure
of the lumbar lateral recess, three lines are drawn to
divide it into medial, middle, and lateral zones; H.
The distance H is measured from the posterior mar-
gin of the vertebral body to the midline of the inner
edge of the lumbar pedicle; 1. The lower edge of
the narrowest region of the right nerve root; J: The
lower edge of the narrowest region of the left nerve
root; K and L: Key points of small joints, extend
lines through K and L to intersect with the straight
line where I and J are located to obtain the angle;
M Distinguish fat within muscle areas based on sig-
nal intensity; N. Distinguish muscle within muscle
areas based on signal intensity.

HERTRR

T8 15 Bl A7 ARG A AT LI HE (A A7 #% ol A
X A R AR AR R AR IR R TE R B X £k
H1, 20 90% [ IE H A2 3 1 ~3 mm (9478, 3
HEAIXH RS >3.5 mm #0525 s >4 mm 78 IEHER
HFH W > 10% I 5 B R SR A 56 ke
KT HE—20 A J S i, R A% 5 B0 T i H Rt

2.2

A

-y B

—
—

Hie—1J

N

/
N\ Q
AN ﬂ

K6 AR SARAL B bR TE S I
AMERIEERBE; B BiAL; CoHEMHTZR @ % DMk
W) RS s B MEM S S5 B2 o ME ] 3% A KBl
HECR B2 KB s ) MEHEEIAOSCHE A
Figure 6 Annotation and measurement of lumbar sagittal ima-
ging
A': Intervertebral disc height; B: Nucleus pulposus;
C. The height of the anterior margin of the vertebral
body; D: The height of the middle part of the verte-
bral body; E. The height of the posterior margin of
the vertebral body; F: The maximum protrusion dis-
tance of the intervertebral disc; G: The diameter of
the bony part of the vertebral canal; H. The dis-
placement distance between the superior and inferior
vertebral bodies; 1. The length of the superior edge
of the vertebral body; J. Key points of lumbar ver-
tebrae.
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