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Intelligent cloud platform follow-up model improves joint range of motion and

reduces follow-up costs after total knee arthroplasty: A retrospective cohort study
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[Abstract] Objective To determine whether an intelligerct cloud platform follow-up model
demonstrates superiority over conventional methods in enhancing follow-up quality, reducing costs, and
improving functional recovery following total knee arthroplasty(TKA). Methods A retrospective cohort
study was conducted on 260 patients undergoing TKA at our hospital from October 2022 to September 2023.
According to the different postoperative follow-up methods, they were divided int a cloud platform group (n=130)
and a traditional group (n=130). The baseline data, pre- and postoperative knee function scores, and follow-up
costs were collected and compared between the 2 groups. Results The cloud platform group exhibited

significantly higher rate of follow-up satisfaction, reduced resource utilization, shorter per-follow-up duration,
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fewer accompanying persons per visit, lower total follow-up expenditures, and decreased cumulative follow-up

time when compared with the traditional group (P<0. 05). At 6 weeks, 3, 6, and 12 months postoperatively,

better range of motion (ROM) was observed in the cloud-based group than the traditional group (P<0. 05), but

no intergroup differences were seen in other knee function scores. Conclusion

Cloud platform follow-up

enhances early postoperative ROM (6 weeks to 12 months) and demonstrates marked cost-effectiveness when

compared to the conventional mode. It represents a viable alternative for post-TKA rehabilitation surveillance.
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A total of 278 cases were
retrospectively reviewed.

The exclusion criteria were as follows:
Rheumatoid arthritis (n=3)

a| Contralateral surgery (n=9)
Postoperative fracture (n=1)
Postoperative infection (n=2)
Postoperative DVT (n=3)

A total of 260 cases were
collected.

Cloud-platform group Traditional group
(n=130) (n=130)

DVT: Deep vein thrombosis
1 BENERE

Figure 1 Flowchart of patient enrollment
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Figure 2 Follow-up process on our intelligont cloud platform
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Table 1 Comparison of baseline data between the cloud platform group and the traditional group (x+s, n=130)

Ttems

Cloud platform group

Traditional group

Baseline characteristics

Gender(male : female ) 30:100 27:103
Agelyears 67.3+7.3 67.1+7. 4
Affected side (left:right) 65:65 60:70
Height/cm 155.8+7. 1 156. 1+7.2
Weight/kg 63.4+9. 4 62.5+9.4
BMI/(kg/m®) 26.143.6 25.623.3
Preoperative knee function
ROM/ (°) 83.4+22.2 85.9+21.9
VAS 6.0+1.5 6.0+1.4
WOMAC 67.0+9.2 67.1+9.5
Pain 12.6+2.2 12.5+2.3
Stiffness 4.5+1.7 4.8+1.8
Function 49.9+6.7 50. 0£6. 7
KSS 67. 8+29. 8 68. 8+30. 4
Knee score 31.6+16.3 31.6+16. 1
Function score 36. 1+17.8 37.1+18.2
HSS 50.2+12. 1 48.9+12.5
Perioperative outcomes

Operative time/min 101. 4+£19.2 100. 7+21. 9
Blood loss/mL 172.1£32. 4 170.7+29. 8
Tourniquet time/min 82.2+15. 4 81.2+17.6
Prosthesis( Domestic : Imported ) 65:65 65:65
Length of hospital stay/d 6.3+1.5 6.4+1.5
ROM at discharge / (*) 73.5+13.0 74.9+13.5

ROM: Range of motion; VAS
KSS: Knee Society score; HSS

: Hospital for Special Surgery knee score ; BMI: Body mass index

: Visual analogue scale; WOMAC: Western Ontario and McMaster Universities osteoarthritis index;
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Table 2 Comparison of follow-up outcomes between the cloud platform and traditional groups (x+s, n=130)

Follow-up parameters Cloud platform group Traditional group P
Patient satisfaction rate/% 93.8 83.8 <0.05
Duration per follow-up/min 55.8+12. 4 73.4+x16. 1 <0. 05
Number of companions per visit 0. 5+0. 3 1.320.3 <0.05
Total follow-up cost/Yuan 2177.4+711.0 3822.6+732. 1 <0. 05
Total follow-up period/d 2.1£1.7 7.5£3.3 <0. 05

x3 EENEHFEHHH ROM M EFERHMKRIELE R
Table 3 Results of the within-subjects effects test from the repeated-measures ANOVA for knee ROM

Source SS df(G-G) MS F P
Time 273 282.423 1.951 140 107. 019 865. 651 <0. 001
TimeXProsthesis 427.192 1.951 219.014 1.353 >0. 05
TimeXxFollow-up mode 3108. 577 1.951 9. 847 9. 847 <0. 001
TimeXProsthesisxFollow-up mode 43.654 1.951 0.138 0. 138 >0. 05
Error 80 818. 154 499. 335 161. 852

ROM: Range of motion; SS: sum of squares; df (G-G) : Degrees of freedom, when the sphericity assumption was violated, the

degrees of freedom were corrected using Greenhouse-Geisser; MS: Mean square
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ROM: Range of motion; Group a: Comprised patients who
received domestic prostheses within the cloud platform
group; Group b: Comprised those who received imported
prostheses within the cloud platform group; Group c:
Comprised patients who received domestic prostheses within
the traditional group; Group d: Comprised those who

received imported prostheses within the traditional group
B3 AEMEBAXTES#OREEERXTEDNERKN
i8] 354K,
Figure 3 Knee ROM over time in patients with domestic/

imported prostheses under different follow-up

modes
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Table 4 Results of the between-subjects effects test from the repeated-measures ANOVA for knee ROM

Source SS df(G-G) MS F P
Intercept 12 768 044. 020 1 12 768 044. 020 31 088. 165 <0. 001
Prosthesis 382.327 1 382.327 0.931 >0. 05
Follow-up mode 5670. 173 1 5670. 173 13. 806 <0. 001
ProsthesisxFollow-up mode 808. 173 1 808. 173 1. 968 >0. 05
Error 105 140. 308 256 410.704

ROM: Range of motion; SS: Sum of squares; df (G-G) : Degrees of freedom, when the sphericity assumption was violated, the

degrees of freedom were corrected using Greenhouse-Geisser; MS: Mean square

RS ZTFEASEHREARBXTEINEITLL (F+s, n=65)

Table 5 Comparison of postoperative ROM between the cloud platform and traditional groups (x+s, n=65)

5 Cloud platform group Traditional group ! i
ROM/(") P P’ P’
Domestic Imported P Domestic Imported P
Before discharge 74.4x12. 1 72.6x13.8 >0. 05 74.5+12.7 75.3+14.3 >0. 05 >0. 05 >0. 05 >0. 05
6 Weeks 97.3+8.0 96.9+9.7 >0. 05 88.3+13.0 90. 0+14. 1 >0. 05 <0.05 <0. 05 <0. 05
3 Months 107.5+9.0 102. 6+10. 1 >0. 05 99.7+11.9 99.0+13. 6 >0. 05 <0. 05 >0. 05 <0. 05
6 Months 115.6+9.3 112.5+9.3 >0. 05 109. 1+13.0 109. 6+15. 2 >0. 05 <0.05 >0. 05 <0. 05
12 Months 117.6+9. 4 114.6+9. 4 >0. 05 112.0+12.8 112.3+15. 1 >0. 05 <0.05 >0. 05 <0. 05

ROM: Range of motion; P': Comparison between the cloud platform and traditional groups for patients using domestic prostheses ;
P": Comparison between the cloud platform and traditional groups for patients using imported prostheses; P°: Overall comparison

between the cloud platform and traditional groups

*6 mTREASEHEHRARE1EINEEIBIRITLL (xss, n=65)

Table 6 Comparison of functional outcomes at 1 year postoperatively between the cloud platform and traditional groups (x+s, n=65)

Funetional scores Cloud platform group Traditional group
Domestic Imported Domestic Imported
6 weeks

VAS 3.0£1.3 3.1+1.3 2.7+1.1 3.2+1.3
WOMAC 48.1+8.0 47.9+8.7 47.8+7.3 49.0+8.2
Pain 10. 4+2.2 10.3£2.3 10.5£2.0 10.5£2.2
Stiffness 3.8+1.9 3.7+2.4 3.4+2.3 4.1£2.2
Function 33.9+5.8 33.9+6.2 33.8+5.6 34.4+5.9
KSS 104. 9+26. 6 107. 1£26.7 107. 0£28.2 104. 3+25. 1
Knee score 53.1+15.2 55.7+14.9 54.3+16.7 52.8+15. 4
Function score 51.7+13.8 51.3+14.4 52.6+14.5 51.5+12.5
HSS 66.4+10.0 68.9+9. 6 68. 1+10. 6 67.2+9. 6

(R64TFm)
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gxko mTRESEHERE1IEINREIEIRITLL (3£, n=65)
Table 6 (Continued) Comparison of functional outcomes at 1 year postoperatively between the cloud platform and

traditional groups (x+s, n=65)

Cloud platform group Traditional group
Functional scores
Domestic Imported Domestic Imported
3 months
VAS 2.4+1.1 2.4+1.0 2.3+0.9 2.4+1.0
WOMAC 40.1+7.6 40.0+8. 4 39.2+7. 1 41.0+8. 1
Pain 7.7+1.8 7.8+2.2 7.6+1.8 7.9+2. 1
Stiffness 2.8+1.9 2.6+2.0 2.8+1.9 3.2+1.9
Function 29.5+5.9 29.5+6.2 28.7+5. 4 29. 8+6. 1
KSS 126. 7+25. 1 127.5+27.3 130.2+27.3 125.3+26.6
Knee score 63.7+13.5 64.8+14.8 66. 1+14.7 63.0+15. 1
Function score 63.0+12. 4 62.7+13.2 64.1+13.5 62.3+12.9
HSS 72.6+9.5 73.0+9. 4 73.5+10.0 72.9+8.7
6 months
VAS 1.6+1.3 1.6+1.3 1.5+1.2 1.7£1.0
WOMAC 26.5+8. 1 25.5+8.5 24.2+7. 1 26.7+7. 8
Pain 4.8+1.8 4.7x2. 1 4.6x1.7 5.1+2.0
Stiffness 1.8+1.6 1.7+1.6 1.8+1.7 1.9+1.7
Function 19. 8+6. 1 19. 0£6. 2 17.6£5.7 19. 6£5. 8
KSS 157.3+21.2 156. 6+24. 6 159. 0+21. 1 152.7£23.0
Knee score 79.0+10.7 79.2+12. 4 79.7+10.5 76. 6+12.5
Function score 78.3x11.7 77.3+13.3 79.2+11.9 76.0+12.0
HSS 82.3+8.2 82.1+8.6 81.9+7.4 80. 7+7. 8
12 months
VAS 1.1+0.7 0.7+0.8 0.7+0.6 0. 8+0.7
WOMAC 17.4+7.9 17.2+7.8 14. 8+6.5 17.8+6.2
Pain 2.2+1.3 2.1+1.7 2.0+1.5 2.6+1.5
Stiffness 1.7+1.4 1.5+1.3 1.5+1.3 1.7+1. 4
Function 13.4+6.7 13.5+5.9 11.2+5.5 13.4+5.3
KSS 171.2+22.2 170. 7+20. 2 175.6+17.2 166. 9+20. 0
Knee score 87.6+7.2 88.2+8. 1 87.6+7.6 84.7+9.3
Function score 83.6+17.7 82.5+14.3 88.0+12.0 82.1+14.8
HSS 86.8+6.3 86. 8+6. 2 87.7+6. 4 85.8+7. 1
x71 ZTRASEFARBHFEEILL [n(%)]

Table 7 Comparison of postoperative complications between the cloud platform and traditional groups [ n(%) ]

Postoperative complications

Cloud platform group(n=130)

Traditional group(n=130)

Pain

Patellar clunk syndrome

Joint stiffness

7(5.3)
10(7.6)
5(3.8)
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