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ABSTRACT Objective To explore the accuracy of human-computer interaction software in identifying and locating type C1
distal radius fractures. Methods Based on relevant inclusion and exclusion criteria, 14 cases of type C1 distal radius fractures
between September 2023 and March 2024 were retrospectively analyzed , comprising 3 males and 11 females (aged from 27 to
82 years). The data were assigned randomized identifiers. A senior orthopedic physician reviewed the films and measured the
ulnar deviation angle,radial height, palmar inclination angle ,intra-articular step,and intra-articular gap for each case on the
hospital’s imaging system. Based on the reduction standard for distal radius fractures, cases were divided into reduction group

and non-reduction group. Then,the data were sequentially imported into a human-computer interaction intelligent software,
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where a junior orthopedic physician analyzed the same radiological parameters, categorized cases,and measured fracture de-
tails. The categorization results from the software were consistent with manual classifications (6 reduction cases and 8 non-re-
duction cases). For non-reduction cases,the software performed further analyses,including bone segmentation and fracture
recognition , generating 8 diagnostic reports containing fracture recognition information. For the 6 reduction cases,the senior
and junior orthopedic physicians independently analyzed the data on the hospital’s imaging system and the Al software , respec-
tively. Bone segments requiring reduction were identified , verified by two senior physicians, and measured for displacement and
rotation along the X (inward and outward),Z (front and back),and Y (up and down) axes. The Al software generated com-
prehensive diagnostic reports for these cases,which included all measurements and fracture recognition details. Results Both
the manual and Al software methods consistently categorized the 14 cases into 6 reduction and 8 non-reduction groups , with iden-
tical data distributions. A paired sample ¢-test revealed no statistically significant differences (P>0.05) between the manual and
software-based measurements for ulnar deviation angle ,radial ulnar bone height, palmar inclination angle ,intra-articular step,
and joint space. In fracture recognition , the Al software correctly identified 10 C—type fractures and 4 B—type fractures. For the 6
reduction cases,a total of 24 bone fragments were analyzed across both methods. After verification, it was found that the bone
fragments identified by the two methods were consistent. A paired sample ¢-tests revealed that the identified bone fragments and
measured displacement and rotation angles along the X, Y ,and Z axes were consistent between the two methods. No statistically
significant differences (P>0.05) were found between manual and software measurements for these parameters. Conclusion Hu-
man-computer interaction software employing Al technology demonstrated comparable accuracy to manual measurement in i-

dentifying and locating type C1 distal radius fractures on CT imaging.
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Fig.1 Data import interface
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Fig.2 Automatic segmentation of the radius in rendering
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Fig.3 Identification of fracture points
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Fig.4 Generating a fracture model
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Fig.6 Bone segmentation afterward
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Fig.7 Single window reset operation
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Fig.8 Multi-window simulation reset
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Fig.9 Joint surface state after reset
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Fig.10 Generates diagnostic report
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Tab.1 Standard for reduction of distal radius fractures
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Fig.11 Locating the highest point of the radial styloid process
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Fig.12 3D verification of the highest point of the radial styloid process
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Fig.13 Locating the center reference point
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Fig.14 3D verification of the central reference point
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Fig.15 New marker points overlaying the center reference point
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Fig.16 Completing the "point translation" to the same plane
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Fig.17 Completed measurement
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Tab.2 Measurement results of manual reduction indicators
in 14 patients with distal radius fractures
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Tab.3 Measurement results of repositioning indicators in 14
patients with distal radius fracture by the software
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Tab.4 Results of software identification of fracture

information in 14 patients with distal radius fractures
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Tab.6 Measurement of displacement information of 12
bone fragments in the distal radius fracture patients using
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Tab.5 Results of measuring the information of artificial
positioning of 12 bone fragments in distal radius fracture
patients
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Tab.7 Comparison of manual and software indicators for
radiological reduction of distal radius fractures of 14 patients
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Tab.8 Comparison of artificial and software displacement
information measurement in 12 bone fragments of distal
radius fracture patients

£k Bk N t{H PAi
X i 7% (xs ) /mm -0.11+0.80 -0.63+2.34 0.959  0.358
X eSS ff B (x4s)/° 14124943 15.49+9.27 -0.642  0.534
Y i #% (x+s)/mm 2.03+1.70  1.85+0.62 0.388  0.705
Y HlERS A (x5 )/° -3.08+8.99 -1.93+8.00 -0.960 0.358
2 L% (xs ) /mm 0.45+2.01  0.37+2.10 0.252  0.806

7 eSS (x2s)/° -2.9426.55 -4.12+9.24 1.101  0.294
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