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A Modified Mac Suture Bridge Technique: Clinical and
Radiological Outcomes of the Treatment of
Rotator Cuff Tear with Poor Tissue Quality

Sang Jin Cheon, M.D., Ph.D.”", Hyo Yeol Lee, M.D., and Sung Jin Ahn, M.D.

Department of Orthopedic Surgery, Pusan National University School of Medicine, Busan, Korea

Purpose: Base on the concept of the Mac stitch, we designed the modified Mac-suture bridge technique to improve the outcome of
arthroscopic repair of rotator cuff tear with poor tissue quality. Moreover, we evaluated both the radiological and clinical outcomes of the
surgery to assess the effectiveness of the newly designed technique.

Materials and Methods: From January 2010 to December 2014, a total of 52 patients (25 males, 27 females) with rotator cuff tear, with
poor tissue quality according to both radiological and intraoperative findings, who underwent arthroscopic rotator cuff repair using the
modified Mac-suture bridge technique and followed-up for at least 1 year were included in this study. The mean patient age at the time of
surgery was 60 years. The average follow-up period was 20 months. We evaluated the clinical outcomes by checking the range of motion
and compared the following, both preoperatively and postoperatively: American Shoulder and Elbow Surgeon (ASES) score, University of
California, Los Angeles (UCLA) score, Constant shoulder score (CSS), visual analogue scale (VAS). In addition, we analyzed 42 series of
postoperative magnetic resonance imaging by using the Sugaya’s classification for the evaluation of the repair integrity.

Results: All clinical scores showed significant improvement (ASES score improved from 56.75 to 83.44, UCLA score from 20.52 to 29.23,
CSS from 64.04 to 80.90, and VAS from 6.17 to 1.62; p<0.001). The range of motion was also improved; forward flexion improved from
108° to 158°, abduction from 109° to 160°, external rotation from 27° to 50°, and internal rotation from 31° to 57° (p<0.001). Satisfactory
radiologic results were noted on postoperative magnetic resonance imaging, consisting of 15 cases (35.7%) type |, 22 cases (52.4%) type II,
3 cases (7.1%) type lll, 2 cases (4.8%) type IV, and no type V, according to the Sugaya’s method.

Conclusion: The modified Mac-suture bridge technique provided satisfactory results both radiologically and clinically for the treatment of
rotator cuff tear with poor tendon tissue quality. It could possibly be a good alternative to previous techniques of arthroscopic repair.

Key words: rotator cuff tear, poor tissue quality, modified Mac suture bridge technique, Massive cuff stitch, suture bridge repair
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Figure 1. Manipulating tendon to evaluate
the quality of tendon tissue. Edematous
torn tendon is grasped with a retriever,
which is oversusceptible to the tension
due to severe tendinopathy.
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Figure 2. Schematic illustration of modified
Mac-suture bridge technique. (A) Penetrate
suture fiber in appropriate site. (B) Rip-stop
stitch. (C) Anchor-lock fixation. (D) Final
outcome.

Figure 3. Modified Mac-suture bridge
technique. (A) Rip-stop stitches at the
medial row (black arrow: rip stop stitch,
white arrow: traction fiber for suture
bridging, SSp: supraspinatus tendon,
HH: humeral head). (B) Lateral migration
of two pairs of suture fibers. (C) Suture
anchor fixation at the medial row. Note
that one pair is consisted of one green
fiber and one white fiber. (D) Grand
canyon view at the end of the repair.
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Table 2. Clinical Results of Modified Mac-Suture Bridge Technique

Variable Preoperative Postoperative iff. p-value*
ASES score Total 56.75+13.52 83.44+8.39 26.69+12.28 <0.001
Group A 57.87+13.79 83.23+9.62 25.35+12.03 <0.001

Group B 55.10+13.27 83.76+6.36 28.67+12.66 <0.001

UCLA score Total 20.52+6.50 29.23+5.19 8.71+5.50 <0.001
Group A 20.10+7.09 28.77+5.67 8.68+5.69 <0.001

Group B 21.14+5.63 29.90+4.44 8.76+5.35 <0.001

CSS Total 64.04+16.18 80.90+7.97 16.87+11.08 <0.001
Group A 62.94+17.15 80.13+8.42 17.19+11.49 <0.001

Group B 65.67+14.90 82.05+7.30 16.38+10.71 <0.001

VAS Total 6.17+1.20 1.62+0.82 -4.56+1.24 <0.001
Group A 6.10+1.30 1.65+0.91 -4.45+1.23 <0.001

Group B 6.29+1.06 1.57+0.68 -4.71+1.27 <0.001

FF (°) Total 108.37+28.45 158.27+16.54 49.90+23.65 <0.001
Group A 110.32+28.92 158.71+18.93 48.39+21.62 <0.001

Group B 105.48+28.19 157.62+12.61 52.14+26.77 <0.001

ABD (°) Total 109.33+34.04 160.10+15.00 50.77+33.17 <0.001
Group A 112.74+36.47 160.00+17.61 47.26+35.00 <0.001

Group B 104.29+30.26 160.24+10.43 55.95+30.36 <0.001

ER at ABD (°) Total 27.31+£21.32 50.10+17.28 22.79+13.45 <0.001
Group A 26.29+21.75 47.42+15.86 21.13+£14.87 <0.001

Group B 28.81+£21.09 54.05+18.88 25.24+10.89 <0.001

IR at ABD (°) Total 30.87+12.40 56.73+17.82 25.87+20.04 <0.001
Group A 31.77£14.23 58.55+17.52 26.77+19.39 <0.001

Group B 29.52+9.21 54.05+18.35 24.52+21.38 <0.001

Values are presented as mean=standard deviation. *Wilcoxon signed rank test. Diff., difference; ASES, American Shoulder and Elbow Surgeon; UCLA,
University of California, Los Angeles; CSS, Constant shoulder score; VAS, visual analogue scale; FF, forward flexion; ABD, abduction; ER, external
rotation; IR, internal rotation; Group A, isolated rotator cuff lesion; Group B, rotator cuff lesion with associated shoulder lesion.

Table 3. Comparison of Clinical Results Depending on the Existence of Other Shoulder Lesions
Diff.

Variable —_ — p-value*
Group A Group B
ASES score 25.35+12.03 28.67+12.66 0.336
UCLA score 8.68+5.69 8.76+5.35 0.911
CSS 17.19+11.49 16.38+10.71 0.831
VAS -4.45+1.23 -4.71£1.27 0.463
FF (°) 48.39+21.62 52.14+26.77 0.772
ABD (°) 47.26+35.00 55.95+30.36 0.311
ER at ABD (°) 21.13+£14.87 25.24+10.89 0.257
IR at ABD (°) 26.77+19.39 24.52+21.38 0.674

Values are presented as mean=standard deviation. “Wilcoxon signed rank test. Diff., difference; Group A, isolated rotator cuff lesion; Group B, rotator
cuff lesion with associated shoulder lesion; ASES, American Shoulder and Elbow Surgeon; UCLA, University of California, Los Angeles; CSS, Constant
shoulder score; VAS, visual analogue scale; FF, forward flexion; ABD, abduction; ER, external rotation; IR, internal rotation.
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Figure 4. Preoperative and postoperative
outcomes on magnetic resonance imaging
findings.

Table 4. Criteria Used for the Subjective Evaluation of Intraoperative Findings

Description

Tendon quality

1: Poor Thin, attenuated, friable tendon with fibrillations=laminations; high likelihood of the suture’s cutting through the tendon
during repair
2: Fair Thin tendon with fibrillations+laminations

3: Moderate Thick tendon with fibrillations and laminations

4: Good Thick tendon with only some fibrillations
5: Excellent Thick tendon with well-defined tear margins; no fibrillations
Repair tension
Negligible No tension as tear margin is already sitting on the footprint
Minimal Some tension needed to pull the cuff onto the footprint
Moderate Moderate tension needed to pull the cuff on to the footprint after tenolysis is performed (subacromial=intraarticular
supraglenoid release); tendon has tendency to retract off footprint after locking the anchor
High Great tension needed to pull the cuff onto the footprint even after interval-slide release; poor tendon to bone apposition

after anchor locking
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Table 5. Comparison of Postoperative Cuff Integrities
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Double row repair®® 9.8
(4/41)
Single row Mason-Allen repair™ 24.5
(13/53)
Conventional SB repair™” 19
(5/26)
TOE/SB repair® 12
(3/25)
Modified Mason-Allen SB repair'™® 5.9
(3/51)
Modified Mac SB repair 5
(2/42)

22

(2/9)

N/A
(0/0)

N/A

N/A

N/A
(0/0)

Medium tear Large tear Massive tear
0 29
(0/27) (4/14)
24 33 N/A
(9/38) (2/6) (0/0)
24 11 N/A
417) (1/9) (0/0)
N/A N/A N/A
N/A N/A N/A
0 4.2 25
(0/14) (1/24) (1/4)

Retear rates of each technique are subdivided by preoperative tear size. Values are presented as percent (number/total number). SB, suture bridge;

TOE/SB, Transosseous-equivalent suture bridge; N/A, not available.
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