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Effect of arthroscopic rotator cuff footprint preservation with remnant tendon repair technique on the
function of the shoulder joint and tendon-bone healing pattern after rotator cuff injuries

SONG Chao,ZHANG Rui,ZHANG Chao, YANG Xin,ZHENG Lin, PU Jinsong
(Depaﬂmem of Orthopedics, Affiliated Hospital of North Sichuan Medical College , Nanchong 637000, China)

Abstract Objective To explore the effect of the rotator cuff footprint preservation with remnant tendon (FPRT) on postoperative
shoulder joint function and tendon-bone healing. Methods We categorized 92 patients with rotator cuff injuries into a disability preserva-
tion and a debridement groups (n = 47 and 45, respectively) according to whether the rotator cuff stump in the footprint area was preserved.
We compared the changes in shoulder function scores, shoulder range of motion,and tendon-bone healing indices at different time points
before and after surgery between the two groups. We used logistic regression analysis to identify independent factors affecting tendon-bone
healing in patients,and performed stratified regression analysis to examine how clinical characteristics influence tendon-bone healing.
Results At 6 months postoperatively, the degree of screw tunnel enlargement and T2 value of the tendon-bone junction in the preserva-
tion group were lower than those in the debridement group (P < 0.05). Age, fat infiltration, and rotator cuff tear size were independent risk
factors for tendon-bone healing. Older age and larger tear size were detrimental to healing, whereas postoperative rehabilitation exercises
promoted healing. Conclusion FPRT could improve postoperative shoulder joint pain and range of motion.

Keywords footprint preservation with remnant tendon; rotator cuff injury; tendon-bone healing
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A, fractured and retracted tendon; B, the retained tendon stump; C,the fit between the tendon stump and the ruptured tendon; D, appearance after anchor

implantation.
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Fig.1 Arthroscopic rotator cuff footprint preservation with remnant tendon repair
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Tab.1 Comparison of general clinical data between the two groups

Ttem Preservation group (n =47) ~ Debridement group (n =45) /%’ P

Age (year) 51.37 + 10.04 60.44 +9.87 4367  <0.001
Sex[n (%)] 0.704 0.401

Male 25(53.19) 20(44.44)

Female 22(46.81) 25(55.56)
Disease course (month) 557+1.22 518 +1.02 1.660 0.100
Size of rotator cuff tear (cm) 3.79+0.13 3.94+0.21 4.139  <0.001
History of trauma [n (%)] 0.363 0.547

Yes 27(57.45) 22(48.89)

No 20(42.55) 23(51.11)
BMI (kg/m®) 21.88 +2.67 21.34£2.97 0.918 0.361
Diabetes [n (%)] 1.010 0.315

Yes 10(21.28) 6(13.33)

No 37(78.72) 39(86.67)
Operation time (min) 55.37 +10.12 67.45 +9.83 5.804  <0.001
Anchor nail usage 3.69 £ 0.65 502+ 1.11 7.579 <0.001
Length of hospital stay (d) 3.59+1.01 534+131 7.194 <0.001
Intraoperative blood loss (mL) 33.17+10.23 50.01 +12.22 7.179 <0.001
Postoperative rehabilitation exercise requirements [n(%)] 4.096 0.043

Yes 39(82.98) 29 (64.44)

No 8(17.02) 16(35.56)

BMI, body mass index.
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Tab.2 Comparison of shoulder joint function scores between two groups at different time points before and after surgery

Parameter Before surgery 3 months after surgery 6 months after surgery F P
UCLA
Preservation group 14.45 +3.32 19.17 +5.13" 2211 +7.11"7 22.04 <0.001
Debridement group 15.30 + 3.07 16.98 +3.87" 19.68 +3.18"” 19.10 <0.001
t 1.274 2.304 2.100
P 0.206 0.024 0.038
ASES
Preservation group 56.39 + 16.04 78.99 +22.01" 84.82 +20.93" 26.95 <0.001
Debridement group 5428 +15.37 69.71 +21.84" 75.46 = 20.08" 14.51 <0.001
t 0.644 2.029 2.187
P 0.521 0.045 0.031
Constant
Preservation group 54.28 + 14.22 63.00 + 17.56" 73.95 + 14.01" 19.38 <0.001
Debridement group 52.19 + 14.33 56.12 + 14.78 66.45 + 17.22"7 10.17 <0.001
t 0.702 2.029 2.296

P 0.484 0.045 0.024
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Parameter Before surgery 3 months after surgery 6 months after surgery F 14
WHOQOL-BREF
Preservation group 17.05 +4.72 22.17 +6.03" 25.11 £7.53"% 20.34 <0.001
Debridement group 15.66 + 3.87 19.09 +6.17" 22.18 £6.22"% 15.65 <0.001
! 1.541 2421 2.030
P 0.127 0.017 0.045

1) P < 0.05 vs. before treatment;2) P < 0.05 vs. 3 months after surgery.
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Tab.3 Comparison of shoulder joint mobility in two groups of patients at different time points before and after surgery (° )

Parameter Before surgery 3 months after surgery 6 months after surgery F P
Forward bend
Preservation group 134.4 +30.17 146.1 £22.21" 156.1 +33.31" 6.62 0.002
Debridement group 125.3 + 28.66 134.0 +33.19 140.6 +25.22" 3.11 0.048
t 1.482 2.196 2.508
P 0.142 0.031 0.014
Outreach
Preservation group 111.4+28.13 131.1 £25.68" 143.8 £22.11"7 19.37 <0.001
Debridement group 104.4£22.17 120.7 +23.24" 133.5 +21.88"% 19.01 <0.001
t 1322 2.034 2245
P 0.190 0.045 0.027
Neutral external rotation
Preservation group 46.28 +4.79 55.99 +10.86" 63.15 = 15.01"7 27.60 <0.001
Debridement group 47.19£9.12 51.12 £ 10.08 5745+ 11.12"7 11.73 <0.001
t 0.603 2227 2.062
P 0.548 0.028 0.042
Internal rotation
Preservation group 5.05+1.22 5.87+1.03" 6.61+1.23"% 21.14  <0.001
Debridement group 5.10=1.07 5.41+0.97 6.08 +1.02"% 10.83 <0.001
t 0.209 2.203 2.244
P 0.835 0.030 0.027
1) P < 0.05 vs. before treatment;2) P < 0.05 vs. 3 months after surgery.
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Tab.4 Multivariate logistic regression analysis of factors affecting tendon-bone healing in patients

Variable B SE Wald x * P OR 95%CI
Age 0.588 0.301 3.821 0.046 1.801 1.009-1.999
Fat infiltration value 0.870 0.256 11.56 0.021 2.388 1.321-2.589
Size of rotator cuff tear 0.329 0.166 3.935 0.037 1.390 1.018-1.741
Operation time 0.409 0.298 1.882 0.072 1.505 0.841-2.702
Intraoperative blood loss 0.577 0.319 3.274 0.058 1.781 0.953-3.350
Anchor nail usage 0.593 0.308 3.704 0.056 1.809 0.992-3.312
Length of hospital stay 0.595 0.259 5.277 0.054 1.813 0.981-3.017
Postoperative rehabilitation exercise requirements -0.796 0.281 8.030 0.004 0.451 0.261-0.789
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Tab.5 Hierarchical regression analysis of tendon-bone healing indicators based on different clinical characteristics after treatment

Secrew tunnel expansion degree

Tendon-bone junction T2 value

Non-standardized

Non-standardized

Project coefficient t P B coefficient ¢ P B
B SE B SE
Layer 1
Constant 3175 0311 7226 <0.001 - 2514 0236 6389 <0.001 -
Age 1289 0217 1355 0037 0861 -1237 0201 -1286 0038  -0.789
Layer 2
Constant 5015 038 7729 <0.001 - 3022 0267 6647  <0.001 -
Age 1312 087 1516 0024 1197  -1316 0302 -1.526 0023  -0.781
Size of rotator cuff tear 1134 0169 1435 0013 1076 -1.543 0218 -1305 0018  -1.032
Layer 3
Constant 5539 0431 8235  <0.001 - 3880 0279 6901  <0.001 -
Age 1367 0169 1734 0019 1222 -1.537 0423 1630 0031 0835
Size of rotator cuff tear 1178 051 1607 0010 1023  -1.607 0311 -1422 0010  -1.197
Postoperative rehabilitation 3 133 1517 0005 -0987 1179 0667 1577 0009 1214
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