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Compared to single row repair, use of lateral row anchors in suture bridge rotator cuff repair enhances repair strength and increases foot-
print contact area. If a lateral knotless anchor (push-in design) is inserted into osteoporotic bone, pull-out of the lateral row anchor can de-
veloped. However, failures of lateral row anchors have been reported at several months after surgery. In our cases, even though complete 
cuff healing occurred, delayed pull-out of the lateral row anchor in the suture bridge repair occurred. In comparison to a conventional 
medial anchor, further biomechanical evaluation of the pull-out force, design, and insertion angle of the lateral anchor is needed in future 
studies. We report three cases with delayed pull-out of lateral row anchor in suture bridge rotator cuff repair with a literature review.
(Clin Shoulder Elbow 2018;21(4):246-251)
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The suture bridge repair is a reliable method of recreating the 
cuff footprint to be biomechanically stronger; this technique of-
fers higher structural integrity and has been commonly used in 
rotator cuff repair instead of the single row repair. However, sev-
eral demerits of suture bridge repair include increased surgical 
time and cost, and the possibility for stress overload of the repair 
due to the excessive lateralization of the residual tendon.1) 

Failure of the medial or lateral row anchor is rarely reported 
in suture bridge repair. A previous study reported that the load 
borne by the lateral row for suture bridge repair was similar to 
the medial row.2) In our cases, patients unintentionally experi-
enced early mobilization, and pull-out of the lateral row anchor 
then developed several months after rotator cuff repair. Anchor 
pull-out is generally more likely to develop in osteoporotic bone 
and the suture anchor should be placed in the proximal ante-
rior and middle parts of the greater tuberosity.3) However, our 
patients did not show any evidence of osteoporosis. In this type 
of failure, the type of suture anchor, the pull-out strength of the 
suture anchor, the anchor insertion angle in the medial and lat-

eral row, and the rehabilitation after rotator cuff repair should be 
considered. 

The purpose of this study was to report three cases of lateral 
row anchor failure in conventional suture bridge repair, to evalu-
ate the clinical results, and to consider the mechanism of lateral 
row anchor failure with a literature review. We hypothesized 
that the one of several causes of delayed shoulder pain after 
rotator cuff suture bridge repair was late lateral row anchor pull-
out, and magnetic resonance imaging (MRI) or ultrasound evalu-
ation should be considered for differential diagnosis.

Case Report

Rotator cuff repair was performed among 752 patients from 
March 2008 to March 2011. Among these patients, three pa-
tients who underwent arthroscopic suture bridge repair in the 
rotator cuff tear showed lateral row anchor failure. These three 
patients were retrospectively evaluated for clinical and radiologi-
cal outcomes. In these patients, we performed arthroscopic su-
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ture bridge repair. There were two male patients and one female 
patient with an average age of 62 years (range: 54–74 years). 
The mean duration between initial operation and revision op-
eration was 4.7 months (range: 3–6 months). The tear pattern 
of the torn cuff was a high-grade, bursal side, partial thickness 
rotator cuff tear in one patient, concurrent bursal and articular 
side partial thickness rotator cuff tear in one patient, and large-
sized, full thickness rotator cuff tear in one patient. In partial 
thickness tears, if the mediolateral or anteroposterior tear size of 
the partial tear is more than 1 cm, we prefer suture bridge rota-
tor cuff repair. In the failure cases, only one patient had a trauma 
history (falling from a bicycle). None of the patients were taking 
osteoporosis medications and all patients showed normal bone 
mineral density findings. An experienced doctor measured the 
range of motion (ROM) of both shoulders using a goniometer. 
Institutional review board approval was obtained before retrieval 
of any data. 

Case 1 
A 75-year-old male patient had chronic right shoulder pain. 

MRI showed high-grade partial thickness rotator cuff tear in the 
shoulder and arthroscopic findings revealed 1.5×1.0 cm high-
grade bursal side partial thickness rotator cuff tear. Type II supe-

rior labrum anterior and posterior (SLAP) lesion was found and 
debridement was performed. Arthroscopic suture bridge repair 
was performed. In the medial row, one metal anchor with two 
threads (5.0 mm Twin-Fix anchor; Smith-Nephew, Andover, 
MA, USA) was inserted near the articular margin of the humeral 
head. Four strands from one medial anchor we passed through 
the torn cuff and tied in a horizontal mattress pattern. One of 
two limbs from one medial anchor was pulled laterally over the 
tendon. After the lateral bone was prepped for anchor place-
ment, the two limbs were passed through the eyelet of a knot-
less anchor (Versalock; Depuy Mitek, Raynham, MA, USA) and 
compressed the repaired cuff. This repair was performed in an 
X-shaped pattern (2 by 2 suture pattern). The patient’s symptom 
improved significantly. Three months later, he fell from a bicycle. 
He complained of shoulder pain and limited ROM. The range of 
motion was as follows: forward flexion: 130°, abduction: 130°, 
external rotation at side: 20°, internal rotation at back: buttock. 
X-ray showed a protruding Versalack screw in the lateral row (Fig. 
1). No evidence of medial metal anchor pull-out was found. 
Arthroscopy showed the protruding Versalack screw and focal 
partial thickness tear of the supraspinatus tendon but mostly 
well-healed cuff in the subacromial space. We removed the 
protruding anchor using the grasper and debrided the remnant 

A B

C D

Fig. 1. (A, B) Immediate postoperative X-ray 
of right shoulder showed a good arrange-
ment (medial 1 anchor, lateral 2 anchor) of 
the suture anchor in the suture bridge repair 
and postoperative 3-month X-ray revealed 
pull-out of the lateral row anchor from the 
greater tuberosity. (C, D) In the lateral de-
cubitus position, revision arthroscopy using 
routine posterior portal was performed. 
Arthroscopic findings showed pull-out of 
the lateral anchor and complete healing of 
the rotator cuff; the protruding anchor was 
removed using the grasper.
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rotator cuff fraying. Two years later, he had no shoulder pain and 
was satisfied with the surgery (American Shoulder and Elbow 
Surgeons score, University of California at Los Angeles score, 
Simple Shoulder Test score was significantly improved) (Table 1). 

Case 2
A 54-year-old female patient complained of left shoulder 

pain. MRI showed a partial thickness rotator cuff tear and ar-
throscopic findings confirmed concurrent articular- and bursal-
side partial thickness rotator cuff tears. Arthroscopic trans-tendon 
suture-bridge repair was performed for concurrent articular- 
and bursal-side partial thickness rotator cuff tears. In the medial 
row, one absorbable anchor with two threads (5.0 mm Twin-Fix 
anchor; Smith-Nephew) was inserted near the articular margin 
of the humeral head. After the lateral bone was prepared for 
anchor placement, the two limbs were passed through the eye-
let of a knotless anchor (Footprint anchor; Smith-Nephew) and 

compressed the repaired cuff. This repair was performed in an 
X-shaped pattern (1 by 2 suture pattern). The patient was very 
satisfied with the rotator cuff repair. 

After five months, she complained of a clicking sound in her 
shoulder and shoulder pain. She had no trauma history after 
the rotator cuff repair. The range of motion was as follows : for-
ward flexion: 135°, abduction: 130°, external rotation at side: 
20°, internal rotation at back: T12 level. We evaluated with a 
postoperative MRI, which showed suspicious partial thickness 
bursal sided tear and pull-out of lateral row suture anchor from 
the prior surgical tract in the humeral head (Fig. 2). We removed 
the pull-out lateral anchor but found the previously repaired cuff 
had healed well. The patient was satisfied after the removal of 
the lateral row anchor. After 2-year follow-up, she was satisfied 
with the results (Table 1).

A B C

Fig. 2. Postoperative follow-up magnetic resonance imagings of left shoulder showed a suture anchor (arrows) as a dark signal intensity in the subacromial space (A, 
B) and arthroscopic removal was performed (C).

Table 1. Clinical Outcomes at Last Follow-up

Variable
Case 1 Case 2 Case 3

Preop Postop Preop Postop Preop Postop

Clinical outcome

   ASES score 46 87 60 90  56 79

   UCLA score 17 32 24 32 22 28

   SST score 5 10 6 10 6 10

Range of motion (°)

   FF 130 150 135 155 130 150

   Abduction 130 150 130 155 125 150

   External rotation 20 30 20 40 15 30

   Internal rotation at back Buttock L1 T12 T12 L3 L2

Preop: reoperative, Postop: postoperative, ASES: American Shoulder and Elbow Surgeons, UCLA: University of California at Los Angeles, SST: Simple Shoulder 
Test, FF: forward flexion.
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Case 3
A 59-year-old male patient had right shoulder pain. MRI 

showed a full-thickness tear and retraction to the humeral head 
(medial 1/3 level) in the supraspinatus tendon. After margin con-
vergence, a suture bridge rotator cuff repair was performed, with 
one suture from each medial anchor passed through the tendon 
and tied in a horizontal mattress pattern. One of two limbs from 
each of two medial anchors was pulled laterally over the ten-
don. After the lateral bone was prepared for anchor placement, 
the two limbs were passed through the eyelet of a push-lock 
anchor (Arthrex, Naples, FL, USA) and then the lateral anchor 
was placed into the prepared greater tuberosity. This repair was 
performed in an X-shaped pattern (2 by 2 suture pattern). 

Six months later, severe shoulder pain and limited ROM de-
veloped without any trauma history. The range of motion was as 
follows: forward flexion: 130°, abduction: 125°, external rotation 
at side: 15°, internal rotation at back: L3 level. Follow-up MRI 
showed rotator cuff re-tear at the anterior aspect but, compared 
to the previous MRI, the tear was smaller. A small dark artifact 
was also found in the glenohumeral joint. In the arthroscopic 
examination, the push-lock lateral row anchor had pulled out of 
the original insertion site (greater tuberosity) and moved to the 
glenohumeral joint (Fig. 3). We removed the push-Lock anchor 
in the glenohumeral joint and performed revision rotator cuff 
repair.

On average, 3.3 suture anchors (medial 1.3, lateral 2 an-
chors) per shoulder were used. Three types of knotless suture 
anchor (push-in design) were used in our series: versalock, 
footprint anchor (Smith-Nephew) and push-lock anchor (Ar-
threx). In two and one cases, respectively, metal twin fix anchor 
(Smith-Nephew) and absorbable anchor (Arthrex) were used in 
the medial row repair. In two of three patients, MRI evaluation 
confirmed loosening of the lateral anchor (1 intra-articular and 
1 bursal side) over time. One patient showed lateral row non-
absorbable anchor (Versalock anchor) protrusion in the greater 
tuberosity on a simple X-ray. On the arthroscopic finding, two 

protruding anchors were found in the subacromial space and 
another protruding anchor was found in the glenohumeral joint. 
Pull-out anchors of lateral row anchors included two anterior 
and one posterior anchor of the greater tuberosity. None of the 
patients developed a wound infection after revision surgery. At 
the final follow-up, clinical outcomes and ROM were improved 
significantly after rotator cuff repair (p<0.001) (Table 1). 

Discussion

The suture bridge repair or double row repair has recently 
been more commonly used due to the importance of restoring 
the anatomical footprint to enhance cuff healing. Suture bridge 
repair or double row repair provides a larger contact area for cuff 
repair, increases the mean contact pressure over the footprint, 
and also makes it biomechanically stronger4,5) with higher struc-
tural integrity. The addition of the lateral row anchor increased 
the strength of cuff repair in biomechanical studies.2) Compared 
with a single row repair, double row repair covered more of the 
footprint.6) Even though there are many controversies about the 
clinical outcomes between single row repair and suture bridge 
repair, some authors reported better clinical results and cuff in-
tegrity with double row repair compared to single row repair.7) 

Our study reveals less satisfactory pull-out strength of the 
lateral row anchor in the suture bridge rotator cuff repair. We 
used the metal anchor and conventional absorbable suture an-
chor in the medial row repair among two cases and one case, 
respectively, and these high-pitched anchors had higher pull-out 
strength compared to the three types of lateral anchor (push-in 
design). Anchor pull-out from the bone is more common with 
the push-in design anchor. The pitch and pull-out strength of the 
medial anchor were higher than the push-in design anchor.

Kulwicki et al.2) reported that forces are transmitted through 
the entire portion of the tendon at its humeral fixation, loading 
the lateral row as well as the medial row anchors in the suture 
bridge repair and not interrupted at the medial anchors. They 

A B

Fig. 3. Postoperative follow-up magnetic 
resonance imaging of right shoulder showed 
a suspected suture anchor (arrows) as a 
dark signal intensity in the glenohumeral 
joint (A), and arthroscopic examination 
confirmed that the anchor was in the gleno-
humeral joint (B).
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reported that there was no apparent difference in the loads 
borne by the medial and lateral rows for suture bridge constructs 
(p=0.909) and that the loads borne by the medial and lateral 
rows in both the double-row and suture bridge repairs are simi-
lar. 

One cause of lateral row anchor failure could be that the 
pull-out strength of the high-pitched anchor in the medial row 
might be higher than that of the lateral row anchor (push-in 
design anchor) so that the pull-out force might be transmitted 
to the lateral row anchor. This phenomenon is unlikely to oc-
cur due to the increased pull-out strength by the high pitch of 
the recent suture anchor. However, the incidence of medial or 
lateral anchor pull-out is believed to be higher with use of more 
absorbable anchors. In the second case, an absorbable medial 
anchor was used. This case may also be related to the number 
of used anchors used: a single medial anchor and two lateral an-
chors. A previous report8) suggested that, after a mattress repair 
to the torn tendon, which placed four strands of sutures from 
the single medial anchor to be carried by the lateral row anchor, 
all traction forces on the medial anchor were then transmitted 
across to the lateral anchor. They proposed that this tension 
might be beyond the level of tension that the bone of the lateral 
cortex can withstand. 

Arm positioning could also be one of the causes of lateral row 
anchor pull-out. 45° internal and external rotation significantly 
(p=0.032) increased loads on the anterior and posterior anchors 
by at least 125%.2) In our cases, lateral row anchor pull-out of 
two anterior and one posterior anchor developed. Finally, the 
angle of the anchor insertion should be considered. Dead man 
angle (45°) was considered the most acceptable angle of the 
anchor insertion. However, according to the Burkhart study, the 
45° classical anchor insertion is weaker than a 90° anchor inser-
tion.9) More acute angles of anchor insertion could purchase 
a greater quantity of better bone and provide higher fixation 
strength. Also when comparing standard and intracortical suture 
anchors, anchor motion in the bone accounted for one-third of 
the total displacement of the suture or anchor construct for both 
types of anchors and this led to increased construct displace-
ment, which clinically might lead to repair failure.10) In the late 
failure of the lateral row anchor of our series, we suggest that the 
medial anchor insertion might be inserted at more vertical angle 
(90°) rather than classical 45° dead man angle. Also, patients 
who unintentionally experience early mobilization might de-
velop pull-out of the lateral row anchor after rotator cuff repair. 
Sometimes, osteoporotic bone can also be responsible for pull-
out of the lateral row anchor.

In a previous study, a shoulder specimen model used during 
testing demonstrated loading of the cuff at 45° at the medial and 
lateral row anchor insertion.2) If the same traction forces were 
transmitted across to the lateral and medial anchor such that 
pull-out of the lateral anchor could develop, we could change 

the direction of medial anchor insertion (90° anchor insertion) in 
the rotator cuff tear. Acute angle anchor insertion provides less 
toggle while also providing higher pull-out strength rather than 
same direction of medial and lateral row anchor. A vertical angle 
anchor might also distribute the force across the healed tendon 
after cuff repair compared to the dead man angle anchor inser-
tion. It is presumed that changing the direction of medial anchor 
insertion would reduce the incidence of lateral anchor pull-out.

In our series, pull-out of the lateral row anchor developed 
regardless of the anchor designs and osteoporosis. In these pa-
tients, three different anchors were used and there was no his-
tory of any osteoporosis medicine. Also, among these three pa-
tients, two patients were young and one elderly patient was an 
active man still using his bicycle. We suspect osteoporosis might 
not be directly related to the pull-out of the lateral row anchor in 
our series because anchor pull-out developed an average of 4.7 
months (3–6 month) after cuff repair; in that time, the cuff could 
be completely healed. 

Intraarticular foreign material can damage articular cartilage 
in the knee joint or shoulder joint. Severe articular damage can 
be caused directly by a loose intra-articular device in the knee 
joint. In our series, one of the lateral row anchors had shifted 
to the glenohumeral joint and this loose foreign body could 
have subsequently caused severe articular damage. If patients 
complain of shoulder pain several months after cuff repair, we 
recommend MRI evaluation for cuff re-tear and anchor failure, 
especially of absorbable anchors. 

The limitation of this study was the small number of lateral 
row anchor pull-out occurrences and the retrospective analysis 
of lateral row anchor pull-out. Also, there was no comparison 
between cases with no pull-out of the lateral row anchor in in-
tact cuff repair and delayed pull-out of the lateral row anchor. 
We can explain possible causes of delayed pull-out of the lateral 
row anchor after suture bridge repair but we cannot describe the 
exact cause of these delayed anchor pull-outs. Further biome-
chanical testing is needed to confirm the exact cause of delayed 
pull-out of the lateral row anchor.

In conclusion, even after complete healing of the rotator cuff 
tears, there are some risks of delayed pull-out of the lateral row 
anchor in the suture bridge rotator cuff repair. The exact causes 
of delayed lateral row anchor failure should be evaluated in fu-
ture biomechanical studies. 
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