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Abstract

BACKGROUND: Transposition of the long head of biceps tendon is a commonly surgical method for massive rotator cuff tears. Currently, there are a few reports
on the clinical efficacy of the transposition of the long head of biceps tendon and there is no consensus on the influencing factors for retearing.
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OBJECTIVE: To observe the outcome of arthroscopic long head of the biceps tendon in the treatment of massive rotator cuff tear.

METHODS: The clinical data of 28 patients with massive rotator cuff tears, aged (61.79+10.50) years, admitted at Jiangsu Province Hospital of Chinese Medicine
from March 2019 to May 2022 were retrospectively analyzed. All patients underwent arthroscopic long head of the biceps tendon. Patients were assessed for
visual analog scale scores, University of California at Los Angeles scores, American Shoulder and Elbow Surgeons scores, Constant-Murley scores, and shoulder
range of motion before and 1 year after operation. MRI of the shoulder joint was performed for observing the integrity of the repaired structure at 1 year after
operation. Twenty-three patients (5 of 28 lost to follow-up) were categorized into the intact tendon group (n=18) and the tendon retear group (n=5) according
to the Sugaya typing at 1 year after operation; the patients were divided into the normal group (n=8), the degeneration group (n=9), and the partial tear group
(n=6) according to the intraoperative quality of the long head of the biceps tendon. Differences in the above indexes were compared between groups.

RESULTS AND CONCLUSION: When followed up at 1 year after surgery, the range of motion, visual analog scale scores, University of California at Los Angeles
scores, American Shoulder and Elbow Surgeons scores, Constant-Murley scores of the shoulder were significantly improved compared with preoperative data

(P <0.05). There was a significant difference in Goutellier grading between intact tendon and tendon retear groups (P < 0.05), while no significant difference
was observed in the other influencing factors (P > 0.05). There were no significant differences in visual analog scale scores, University of California at Los
Angeles scores, American Shoulder and Elbow Surgeons scores, Constant-Murley scores, and shoulder range of motion at 1 year after operation among the
normal, degeneration, and partial tear groups (P > 0.05). MRI findings indicated that the sutured tendon healed well in 18 patients, with a healing rate of 78%.
Arthroscopic long head of the biceps tendon for augmented repair can provide a reliable repair for massive rotator cuff tear that is refractory, significantly
alleviate the pain of the shoulder joint, and restore the function of the shoulder joint.
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Table 1 | Material characteristics of the implants
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Figure 1 | Schematic diagram of arthroscopic long head of the biceps
tendon transposition for augmented repair
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Figure 2 | Arthroscopic findings of arthroscopic long head of the biceps
tendon transposition for augmented repair
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Figure 3 | Patient group assignment and trial flow chart
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Table 2 | Comparison of clinical functional indicators in 23 patients with
massive rotator cuff tear before and after surgery
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HIZS LR (43 ) 5.22+1.31 1.09+0.79 Z=-4.23  0.000 23
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ASES 1743 (41) 41.31£9.57 85.94+13.11 t=-14.46 <0.0001
UCLA ¥F45 (43 ) 13.17+2.57 30.65¢3.01  t=—22.70 <0.0001
JERERIEE (mm) 7.45%1.11 9.06%1.32 t=—8.81  <0.0001
A FASEEENEE (%) 98.91+15.74 153.7+412.81 Z=-4.21  0.000 25
RSN VE Bh E (°) 32.39+16.08 44.57+7.82 7=-3.66  0.000 25
AR P VG Bh E (°) 4.30%3.13 9.87+1.69 Z=-4.07  0.000 47
HEIENEE () 78.61413.37 145.28+10.78 t=-19.15 <0.0001
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Table 3 | Comparison of clinical functional indicators between intact
tendon and tendon retear groups

Eizt ARHT

WUBETEHE2H (n=18) WUEMIZLH (n=5) Siit&  PAH
RS (xts, %) 63.72410.54 61.60£11.99 t=0.39  0.70
B /4 (n) 8/10 1/4 0.61
B (A2 /A, n) 4/14 2/3 0.58
Wl (45 / T, n) 2/16 1/4 0.54
WERP S (/T n) 6/12 1/4 1.00
HIREASE (6 /7, n) 10/8 2/3 0.64
Goutallier 732 (< 1/2/ =3, n) 11/6/1 1/1/3 X ?=6.40 0.03
X EWUIRAE (+/-, n) 2/16 2/3 0.19
M Patte 432) (1 / 11 /111, n) 8/6/4 2/0/3 x?=3.09 0.26
HMSE L4y (xes, 43 ) 5.22+1.39 5.20+1.10 t=0.33  0.62
Constant-Murley 343 (Xts, 43 ) 36.17+6.82 37.80+6.82 t=—0.47 0.75
ASES VF47 (Xts, 43 ) 41.85+10.22 39.33+7.32 t=0.51 0.39
UCLA P55 (x£s, 47) 13.28+2.59 12.80+2.78 t=0.36 0.88
JAMEIAIRE (Xts, mm) 7.54+1.16 7.1%0.95 t=—0.79 0.44
B TSI EE (x4s, °) 97.5+15.36 104.00¢17.81  t=-0.81 0.53
RIS FEE SN (Xts, °) 31.67416.53 35.00£15.81 =-0.46 0.65
PRI A FEVE SN (Xts, °) 4.2243.17 4.60+3.28 t=—0.23 0.99
HMEIRBNE (Xts, °) 76.11#12.31 82.00£16.04 t=0.89  0.38
fabr RJg 14
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JEBEE B (X+s, mm) 9.16+1.43 8.70£0.78 t=—0.69 0.50
B _EXIEE Y (xts, ©) 151.67+13.39 161.0047.41 t=—1.48 0.16
A AN HETE BN (xts, °) 44.44+1.89 45.00+3.53 t=—0.14 0.76
AN TG BH E (xts, °) 9.89+1.74 9.80+1.64 t=0.10 0.94
HMEIENFE (Xts, °) 144.44+13.05 151.00£10.84  t=1.02 0.31
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Table 4 | Comparison of clinical functional indicators among partial tear
group, degenerative group, and normal group

izt AHT

A IR A Guits PH

(n=6) (n=9) (n=8)
AEHE (xds, %) 60.50£10.21 64.78+13.06 63.63+8.68 F=0.28 0.76
%/ % (n) 3/3 5/4 1/7 H=3.54 0.170
B (A A n) 0/6 6/3 3/5 H=6.44 0.04
WS (/TG n) 0/6 2/7 1/7 H=1.50 0.47
FEPRI S (5 /T, n) 3/3 1/8 3/5 H=2.74 0.26
G (5 /T, n) 2/4 5/4 5/3 H=1.18 0.55
Goutallier 734 (< 1/2/ =3, n) 4/1/1 5/3/1 3/3/2 H=1.11 0.573
X _EALUILRAE (+/-, n) 0/6 2/7 2/6 H=1.66 0.44
K Patte 434k ( 1/ 11 /111, n) 4/1/1 3/4/2 3/1/4 H=1.76 0.42
H RSy (xts, 43 ) 6.17+1.17 4.93+132 4.38t1.30 F=4.19 0.03
Constant-Murley 34 (%ts, 43) 33.54#9.14  43.71+11.12 37.884+5.22 F=0.80 0.46

ASES P47 (Xts, 4 ) 33.33+8.75 45.84+10.62 45.25+14.13 F=4.08 0.03
UCLA P45 (x£s, 41) 11.1742.40 14.21+2.08 14.13%#2.85 F=3.01 0.07
JEBEMIEE (X+s, mm) 6.87£0.68  7.98+1.00 7.29+1.30 F=2.13 0.15
A LGB (xts, °) 92.5+17.25 99.44+13.10 103.13+17.72 F=0.77 0.48

RMANIETE SN (Xts, °) 35.00+17.68 30.00+17.68 33.13+13.87 F=0.17 0.84

AN P BETE B (xts, °) 5.00+3.85 4.22+3.03 3.88+3.00 F=0.21 0.81
ANEIEBNE (xts, °) 71.67+10.33 80.56+11.58 78.13+16.24 F=0.84 0.45
$ehr RIE 14
WA B EWML Gt pE
(n=6) (n=9) (n=8)
H2EEL1E5 (s, 4)) 1.20+£1.30 1.11+0.60 1.00£0.76 F=0.08 0.93

83.33+£16.75 87.93+11.31 K=0.55 0.76
76.25%£3.15 K=0.35 0.84

Constant-Murley 714} (x£s, 7)) 85.0249.91
ASES P47 (Xts, 7)) 67.20£22.15 76.89+2.52
UCLA ¥4} (Xts, 7)) 30.00£3.31 31.33+2.60 29.75%3.15 F=0.58 0.57
JEWEMIEE (X+s, mm) 8.15:0.67 9.70£1.37 9.03:1.31  F=2.94 0.08
A 4TSN (x£s, °) 143.00+19.24 154.44+10.44 158.13+7.53 F=1.45 0.26
PRSI B (Xts, °) 47.00£7.58 43.89+9.28 43.13+7.04 F=0.57 0.58
AR BTG BN (xts, °) 9.20+1.64 10.11+1.69 10.25+1.75 F=1.10 0.35
HMBIESNEE (Xts, °) 135.83+14.29 149.44+12.36 149.38+8.21 F=3.01 0.07
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Figure 4 | A female patient with right rotator cuff injury before and after
surgery
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