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Background: Reconstruction is the gold standard treatment for medial ulnar collateral ligament (MUCL) injuries. However, recent
studies show a successful and renewed interest in direct suture repair, particularly in young athletes. Repair augmentation with a
suture tape may provide greater stability, enabling healing of the MUCL while protecting the repair at higher valgus loads.

Purpose: To perform a systematic review and meta-analysis on whether MUCL repair with augmentation provides a similar
biomechanical profile to the traditional MUCL reconstruction.

Study Design: Systematic review.

Methods: The Cochrane Controlled Register of Trials, PubMed, Medline, and Embase were used to perform a systematic review
and meta-analysis using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) criteria with the
following search terms: (“ulnar collateral ligament” OR “medial ulnar collateral ligament”) AND (“internal brace” OR “augmentation”
OR “suture tape”). Data pertaining to certain biomechanical properties (gap formation, failure to torque [ultimate load to failure],
stiffness, degree of valgus opening, and modes of failure) were extracted. The pooled outcome data were analyzed by random-
and fixed-effects models. A total of 203 abstracts were identified through the aforementioned databases.

Results: After abstract and full-text screening, 6 biomechanical studies were included. All were on cadaveric elbows, with 53
repairs with augmentation and 53 reconstructions compared. There were no differences between the 2 in regard to ultimate load to
failure (standard mean difference [SMD], –0.34 N�m; 95% CI, –1.36 to 0.68; P ¼ .51) and rotational stiffness (SMD, 0.26; 95% CI, –
1.14 to 1.66; P¼ .72). Despite a trend in resistance to gapping with augmented repair, this was not significant (SMD, –0.53; 95% CI,
–1.08 to 0.01; P ¼ .06). Augmented repairs were more likely to fail by pullout or at the suture-tendon/anchor-suture interface (odds
ratio [OR], 12.19; 95% CI, 4.17 to 35.62; P < .00001), while failure by fracture was more common with reconstruction (OR, 5.75;
95% CI, 2.07 to 15.99; P ¼ .0008).

Conclusion: MUCL augmented repair establishes the required time-zero structural properties without the need for a tendon graft.
However, future clinical studies are necessary to determine its true effectiveness as well as its success at higher levels of pro-
fessional sport.
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The anterior bundle of the medial ulnar collateral ligament
(MUCL) complex is the primary restraint to valgus stress at
the elbow during overhead throwing.32,36 Injury classically
affects baseball pitchers, because of the high and repetitive
stress on the ligament.20 Primary repair was historically
the treatment of choice. However, it was largely abandoned
because of a combination of poor clinical outcomes, high

rates of instability, and low return to sports (0%-63% return
to previous or higher level of competition).3,6,14,25

Since the introduction and initial success of the Jobe
technique,25,26 with its superior results to direct
repair,2,3,14,34,37 ligament reconstruction has become the
treatment of choice. Despite numerous construct modifica-
tions, the modified Jobe and docking techniques are the
most accepted and frequently used procedures, with 68%
to 95% of patients returning to play.11,14,16,18,21,23

However, in the past decade, epidemiological data have
suggested a significant rise in MUCL injuries in
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adolescents, likely due to early sports specialization and
year-round throwing.15,20 Young patients typically lack the
chronic attritional damage and secondary pathological
changes in the joint that are found in older athletes. There-
fore, native tissue quality is likely to be preserved.32,35 Fur-
thermore, if the area of injury is isolated to only an
insertional area (proximal or distal tear), the ligament
should be amenable to repair and rapid recovery. This is
underlined in recent studies, showing successful and
renewed interest in suture repair of the MUCL for young
athletes with acute proximal or distal tears, with a system-
atic review reporting an 87% return to play.4,22,39,40

More recently, MUCL repairs with augmentation such
as suture tapes have been proposed in the literature.17,42

It is thought that the collagen-coated tape provides added
stability to the repaired ligament, allowing its healing
while protecting it from stressors at higher valgus loads.8

In contrast to reconstructive techniques, it can also pre-
serve the patient’s native anatomy and proprioception
while limiting bone loss secondary to lack of tunneling.42

We therefore performed a systematic review and meta-
analysis of the available literature to compare the biome-
chanical properties of MUCL repair with augmentation
against the gold standard reconstructive techniques. We
hypothesized that the biomechanical properties of aug-
mented MUCL repairs would be similar to those of the tra-
ditional reconstructions.

METHODS

Literature Search

A systematic review and meta-analysis was carried out and
reported according to the standards of the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses) criteria.29 A search of the Cochrane Controlled
Register of Trials, PubMed, Medline, and Embase was con-
ducted from the inception of the databases to February 7,
2022. The search terms included (“ulnar collateral
ligament” OR “medial ulnar collateral ligament”) AND
(“internal brace” OR “augmentation” OR “suture tape”).
No restrictions were made on language, and efforts were
made to obtain translated versions of all included studies.
Bibliographies of included studies were examined for
missed and potentially relevant studies.

Eligibility Criteria

All biomechanical studies on cadaveric elbows that com-
pared the footprint characteristics of MUCL repair with
augmentation and reconstruction were included. Further-
more, studies that reported on the clinical outcomes of

MUCL repair were included. Exclusion criteria for biome-
chanical studies included noncadaveric elbow specimens,
hybrid fixation, and differences in the repair construct for
MUCL repair with augmentation and MUCL reconstruc-
tion within the same study. Review articles, letters to the
editor, commentaries, and technical tips and publications
pertaining to surgical tips were also excluded.

Outcome Measures

Outcome measures included gap formation, failure to tor-
que (ultimate load to failure), stiffness, degree of valgus
opening, and modes of failure.

Study Selection and the Assessment of Quality

Two authors (K.B. and P.M.) independently reviewed the
titles and abstracts, after which relevant papers were
reviewed in full by each author independently. Those that
met the eligibility criteria were chosen, with discrepan-
cies highlighted and reviewed by a third author (H.S.).
The same 2 authors independently assessed the method-
ological quality of the biomechanical studies to include
specimen preparation, surgical and repair techniques,
hardware use, tunnel/anchor placement, index tear
placement and formation, and biomechanical testing
parameters.

Data Synthesis and Statistical Analysis

Review Manager 5.4 by the Cochrane collaboration was
used for data synthesis and analysis. Standard mean differ-
ences (SMDs) were assessed for continuous parameters
(gap formation, failure to torque, stiffness, and degree of
valgus opening), and odds ratios (ORs) for all dichotomous
variables (rate of fracture and pullout). Statistical hetero-
geneity was assessed using the I2 and chi-square tests. A P
value<.1 and an I2 value>50% were considered suggestive
of statistical heterogeneity, prompting a random-effects
modeling estimate, Otherwise, a fixed-effects model was
used.

RESULTS

In total, 203 abstracts were identified from the initial
search. After removal of duplicates and exclusion of papers
upon abstract review, 8 studies were left for full-text
review. Two full-text articles were excluded based on the
eligibility criteria; they did not investigate the desired bio-
mechanical outcomes. This left 6 studies for quantitative
and qualitative analyses (Figure 1).
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Biomechanical Characteristics

Six biomechanical studies were identified from the litera-
ture.7,9,19,27,31,43 In total, there were 106 cadaveric elbows,
of which 53 were treated with ulnar collateral ligament
(UCL) internal brace (IB) repair and 53 with UCL recon-
struction. The mean age of the specimens was 63.7 years
(range, 44.7-73.2 years), with 57.8% of the specimens being
from men. The biomechanical characteristics, surgical tech-
niques used, and testing details are described in Supple-
mental Tables S1, S2, and S3, respectively (Supplemental
Material available separately).

There was inherent heterogeneity given the differences
in repair techniques between the studies (Supplemental
Table S2). Four studies had similar anchor and fixation
placement for the FiberTape Internal Brace
(Arthrex).9,19,27,31 Of the remaining 2 studies, 1 had addi-
tional anchors incorporating SutureTape (Arthrex) in the
sublime tubercle for posterior band augmentation.43 The
final study incorporated a novel suspensory fixation in the
medial epicondyle for suture tape augmentation.7

Although reconstruction was the main comparator, 2
studies used the modified Jobe technique,19,27 2 the simple
docking technique,9,31 and 2 modified docking (Supplemen-
tal Table S2).7,43

Where described, specimen preparation was generally
consistent among all studies, with either flexor-pronator
mass splitting9,31 or an elevation approach used for MUCL
exposure.19,27 Acute tears were either proximal or distal
and were different among studies. Four studies split the
mUCL in line with its fibers,7,9,19,31 with 2 describing its
proximal tear to include MUCL elevation at the medial
epicondyle.7,31 The final 2 studies created a longitudinal
split in the anterior band with sharp release off the sublime
tubercle, thus simulating a distal avulsion tear.27,43

Biomechanical testing techniques varied from elbow flex-
ion of 70� to 90�, preload of 0.2 to 2 N�m, cyclical load of 2-5
to 2.5-10 N�m, and ultimate load to failure of 12 to 300 mm/

min (Supplemental Table S3). All studies compared ulti-
mate failure to torque, with 5 comparing rotational stiff-
ness.7,19,27,31,43 However, Jones et al27 did not quantify
the data for both tests. Four studies compared gap forma-
tion,7,9,19,27 and all studies described modes of failure. How-
ever, neither outcome was quantified by Bachmaier et al.7

Nevertheless, meta-analyses on these outcomes were
performed.

Biomechanical Outcomes

Ultimate Failure to Torque. There were no differences
between both groups on the ultimate failure to torque
(SMD, –0.34 N�m; 95% CI, –1.36 to 0.68; P ¼ .51) (Figure
2). There was a high level of heterogeneity among studies
(I2 ¼ 79%; P ¼ .0008).

Rotation Stiffness. There were no differences between
the groups on rotational stiffness (SMD, 0.26; 95% CI, –
1.14 to 1.66; P ¼ .72) (Figure 3). There was a high level of
heterogeneity among studies (I2 ¼ 85%; P ¼ .0002).

Gap Formation. Despite a trend toward increased gap
formation with the MUCL reconstruction, this was not sig-
nificant (SMD, –0.53; 95% CI, –1.08 to 0.01; P¼ .06) (Figure
4). There was a low level of heterogeneity among studies (I2

¼ 0%; P ¼ .72).
Mode of Failure: Fracture. Humerus-sided and ulnar

tunnel fractures were more common in MUCL reconstruc-
tion groups compared with MUCL augmented repair (OR,
5.75; 95% CI, 2.07-15.99; P ¼ .0008) (Figure 5). There was a
moderate level of heterogeneity among studies (I2 ¼ 48%;
P ¼ .12).

Mode of Failure: Anchor Pullout, Failure at Suture-
Tendon or Anchor-Suture Interface. These were more com-
mon in MUCL augmented repair compared with MUCL
reconstruction (OR, 12.19; 95% CI, 4.17-35.62; P <
.00001) (Figure 6). There was a low level of heterogeneity
among studies (I2 ¼ 28%; P ¼ .24)

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of study selection. UCL, ulnar
collateral ligament.
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Figure 2. Forest plot of the comparison between groups for ultimate failure to torque (N�m). IV, inverse variance; MUCL, medial
ulnar collateral ligament.

Figure 3. Forest plot of the comparison between groups for rotation stiffness (N�m/deg). IV, inverse variance; MUCL, medial ulnar
collateral ligament.

Figure 4. Forest plot of the comparison between groups for gap formation (mm). IV, inverse variance; MUCL, medial ulnar collateral
ligament.

Figure 5. Forest plot of the comparison between groups for fracture. M-H, Mantel-Haenszel; MUCL, medial ulnar collateral
ligament.

Figure 6. Forest plot of the comparison between groups for rate of pullout or suture-tendon or anchor-suture interface failure. M-H,
Mantel-Haenszel; MUCL, medial ulnar collateral ligament.
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Pairwise Comparisons for Intact, Torn, and
Repaired or Reconstructed States

Five studies performed post hoc tests for pairwise
comparison (Table 1). Despite nonsignificance, the
MUCL augmented repair group generally experienced
restored resistance to gapping and torsional stiffness
more closely to the native ligament than the reconstruc-
tion group.7,9,19,27

Only 1 study compared ultimate load to failure and found
that neither intervention restored the failure load to that of
the native ligament.7 With regard to kinematics, MUCL
augmented repair restored valgus laxity and ulnar rotation
to those of the native ligament in 0� to 120� of elbow
flexion.43

Three studies analyzed valgus stability in the torn state.
One study showed an improvement in valgus stability after
repair or reconstruction,7 and another, similar stability.19

The remaining study showed better stability in the torn
state.27

DISCUSSION

We performed a systematic review and meta-analysis on
the biomechanical properties between direct repair with
augmentation (the intervention) and the gold standard
reconstruction techniques (the comparator) on MUCL inju-
ries. Our analysis suggests that there was no difference
between the 2 in regard to ultimate load to failure (SMD,
–0.34 N�m; 95% CI, –1.36 to 0.68; P ¼ .51) and rotational
stiffness (SMD, 0.26; 95% CI, –1.14 to 1.66; P ¼ .72).
Despite a trend in resistance to gapping with augmented
repair, this was not significant (SMD, –0.53; 95% CI, –1.08
to 0.01; P¼ .06). Augmented repairs were more likely to fail
by pullout or at the suture-tendon/anchor-suture interface
(OR, 12.19; 95% CI, 4.17 to 35.62; P < .00001), while failure
by fracture was more common with reconstruction (OR,
5.75; 95% CI, 2.07 to 15.99; P ¼ .0008).

The ultimate theoretical goal of the augmented repair
with tape is to protect the repaired ligament as it heals. Its
stress-shielding effects enable load transfer as soon as the

TABLE 1
Subgroup Analysis of Intact, Torn, and Repair or Reconstruction Statesa

Augmented Repair Reconstruction

Study Versus Native Ligament Versus Torn Ligament Versus Native Ligament Versus Torn Ligament

Dugas (2016)19 Gap formation: 0.35 ±
0.16 vs 0.33 mm (P >
.05)

Gap formation: 0.35 ±
0.16 vs 0.5 mm
(P ¼ .07)

Gap formation: 0.53 ± 0.23 vs 0.42 mm
(P ¼ .3)

Gap formation: 0.53 ± 0.23
vs 0.58 mm (P ¼ .3)

Bodendorfer
(2018)9

Gap formation:
& At 100th: 10.38 ± 3.18

vs 8.96 ± 2.74 mm (P
¼ .387

& At 1000th: 13.38 ± 4.76
vs 11.57 ± 4.36 mm (P
¼ .339)

NR Gap formation:
& At 100th: 13.03 ± 6.65 vs 11.38 ± 6.39

mm (P ¼ .387)
& At 1000th: 16.64 ± 7.20 vs 14.17 ± 6.61

mm (P ¼ .339)

NR

Jones (2018)27 Gap formation:
& At 100th: 3.2 ± 2.08 vs

2.27 ± 1.36 mm (P >
.05)

& At 500th: 3.54 ± 2.48 vs
2.71 ± 1.88 mm (P >
.05)

Gap formation: at
10th: repair > torn;
2.51 ± 1.77 mm vs NR
(P ¼ .007)

Gap formation:
& At 100th: 6.09 ± 4.06 vs 2.51 ± 1.36

mm (P > .05)
& At 500th: 6.48 ± 4.11 vs 3.7 ± 3.19 mm

(P > .05)

Gap formation:
reconstruction > torn
(P < .05)

Urch (2019)43 Valgus laxity and ulnar
rotation

Restoration to native
ligament at all elbow
flexion angles

Valgus laxity:
significant
improvement after
repair in all flexion
angles (P < .05)

Ulnar rotation:
restored rotation to
intact state at 0� and
30� of flexion

Valgus laxity: restoration to native
ligament at 60� of flexion; failure to
restore at 0� and 30� of flexion;
overconstrained at 90� and 120�

Ulnar rotation: underrotated ulna at
30� and overrotated at 90�

Valgus laxity: significant
improvement after
reconstruction at all
flexion angles except 0� (P
< .05)

Ulnar rotation: restored
rotation to intact state at
only 0�

Bachmaier
(2020)7

Torsional stiffness:
2.96 ± 0.85 vs 2.60 ±
0.90 N�m/deg (P > .05)

Failure to load: 20.0 ±
5.0 vs 32.2 ± 12.5 N (P
< .001)

Torsional stiffness:
2.96 ± 0.85 vs 0.91 ±
0.34 N�m/deg (P <
.001)

Gap formation: 0.45 ±
0.24 vs 0.97 ± 0.35
mm (P < .05)

Torsional stiffness: 1.54 ± 0.52 vs 2.60
± 0.90 N�m/deg (P > .05)

Failure to load: 15 ± 4.9 vs 32.2 ± 12.5
N (P < 0.001)

Torsional stiffness: 1.54 ±
0.52 vs 0.91± 0.34 N�m/deg
(P > .05)

Gap formation: 0.60 ± 0.44
vs 0.97 ± 0.35 mm (P> .05)

aNR, not reported.All values presented as either mm or degrees.
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repair reaches its yield point. This can explain its respect-
able torque-to-failure values, with its range (17.6-23.6 N�m)
falling within that seen in multiple MUCL reconstruction
cadaveric studies (13.6-30.5 N�m).1,5,25 Such a stress shield-
ing effect of the tape is underlined further in the ACL lit-
erature, where suture tape constructs incorporated in
hamstring grafts significantly decreased graft elongation
by 56%.34

Although rotational stiffness was similar, 1 study did
show superior outcomes with augmented repair compared
with MUCL reconstruction.7 One particular explanation
includes the collagen coating on the brace stimulating
adhesion proliferation, alkaline phosphate activity, and
protein synthesis. This can increase the cellularity in the
healing ligament, yielding improved linear and dynamic
stiffness.28,31 Therefore, even at its worst, the augmented
repair remains a viable alternative to reconstruction.

The trend toward increased gap formation with MUCL
reconstruction suggests that the augmented repair may
potentially allow the native ligament to heal without exces-
sive stretch under valgus loads.7,19,27 Furthermore, pair-
wise comparisons generally revealed that augmented
repair restored gapping closer to the native ligament com-
pared with reconstruction methods.19,27 There are support-
ive studies that have analyzed this under cyclical and
fatigue loading properties that replicate the long-term
stressors of return to play.27,44,45 This may support the
notion that an accelerated postoperative rehabilitation pro-
gram can potentially be undertaken with the repair aug-
mentation. Ultimately, this may allow a faster return to
play without compromising the integrity of the repair.

Augmented repairs were more likely to fail through
suture pullout at the epicondylar fixation point or at the
anchor-suture-bone interface. However, they were less
likely to fracture compared with the reconstruction group.
This makes them advantageous, as it lends the pathway to
revision fixation with preservation of the sublime tubercle
architecture, and the incorporation of future bone tunnels
without sacrificing the strength of the construct.

All biomechanical studies were performed on cadaveric
elbows. This reduced variability between samples and
enabled more similar structures, allowing a meta-analysis
to be conducted.

The details of repair and reconstruction were not stan-
dardized across all studies. For example, 4 studies tested
elbow biomechanics at 90� of flexion,7,9,19,27 with 2 at
70�.31,43 Although the literature shows greatest valgus
instability at these flexion angles,12,24,33,41 the greatest
stress is generally observed at about 80� to 90� of arm flex-
ion in the late cocking phase in overhead-throwing
athletes.13

However, in time-zero biomechanics, the elbow is rela-
tively stabilized by bony conformity at 90�. Therefore, it
may be more appropriate to conduct testing dynamically
between 30� and 120�, as the anterior bundle provides the
most significant restraint to valgus in this range.1,5,10,30,38

Only 1 study in the review addressed the posterior band.49

Recent literature suggests that the posterior band experi-
ences more strain than the anterior band at 70� of flexion,
indicating its importance at higher flexion angles.36

Tear location and degree of transection were inconsistent
among studies, with 1 involving the entire ulnar foot-
print,43 2 proximal tears,7,31 and 2 distal tears.19,27 If a true
transection is performed, then greater instability of the
tear will be observed, to which valgus stability should be
restored after reconstruction or augmented repair. This is
underlined in the study of Bachmaier et al,7 in particular
for augmented repairs, after post hoc tests for pairwise
comparison. However, there were 2 studies in the system-
atic review in which resistance to gapping was either sim-
ilar or better in the torn state compared with the repair/
reconstructive state.19,27 Both studies performed a longitu-
dinal split within the ligament, enabling congruency of the
remaining ligament with the surrounding capsular and lig-
amentous tissue. Therefore, in preserving the ligament’s
integrity, the treatment effects may have been underesti-
mated. In summary, this emphasizes the importance of uni-
formity across studies with the performance of complete
MUCL transection.

There were variations in the thickness of the tape con-
structs in the augmented repair. Four studies used 2-mm
FiberTape,7,9,19,27 1 study 1.3-mm SutureTape,43 and
another 1.5-mm tape (product name not given).31 Smaller,
smoother tapes result in lower friction at the anchor-
suture-bone interface,45 an effect amplified further in
weaker and older cadaveric bone. This can cause earlier
failure upon loading, which may underline the poorer
results seen with augmented repair in the study by Urch
et al.43

Despite this, all studies chose a loading force within 10
N�m of valgus moment, in keeping within the toe and linear
elastic region of the MUCL without plastic deformation.
Although slight differences in anchor numbers and fixation
were noted, they were overall appropriate in all studies
with reference points selected to ensure implants would not
compromise the largest or widest portion of the distal or
proximal footprint for native UCL insertion.19

Of the 5 meta-analyses performed, 3 showed homogene-
ity: gap formation, fracture mode of failure, and pullout.
However, optimal standardization is required to estimate
the true pooled effect, and this should be stringently con-
trolled for in future studies. Nevertheless, these results are
highly promising in an era of renewed interest in MUCL
repair as a potential way to reduce rehabilitation in young
athletes without chronic attritional changes.

Recent studies have underlined the success of MUCL
repair, with 81.9% to 96.7% of young athletes returning to
play between 2.5 and 6 months,4,39,40 a stark contrast to the
11.6 to 16.8 months seen in those with MUCL reconstruc-
tion.11 Through the structural and biological support of the
internal brace, the added durability at the repair site
should further decrease rehabilitation time, allowing for a
faster return to play for athletes. Attempts were made to
incorporate clinical outcome papers within the systematic
review to explore this, but the low number (n ¼ 2) of such
papers meant this could not be synthesized adequately.20

This was in view of the low number of clinical studies (n ¼
2).17,36 However the key results from both included a young
cohort (mean age, 18.2 years) of high school athletes
(63.6%) that predominantly played baseball (90.7%), all of
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whom had adequate tissue quality with no deficiency. The
mean follow-up was 23.9 months, with �92% returning to
play within 6.9 months. The mean Kerlan-Jobe Orthopae-
dic Clinic score was over 90, which is significant, as it
approaches that of the study by Kraeutler et al,28 who con-
cluded that a healthy pitcher should score in the 90s. There
was a relatively low number of complications (4.6%), of
which over half were related to the ulnar nerve. These func-
tional results, with the backdrop of promising biomechan-
ical properties, lend to the UCL repair with tape
augmentation as being a viable alternative to the tradi-
tional repair technique and gold standard reconstruction
for amateur overhead-throwing athletes. However, as the
primary focus was on young athletes, further studies are
required to appreciate how it will hold up to the additional
volume of throwing required in professional sports.

Limitations

There are several limitations in this study. These mainly
stem from the heterogeneity among the included studies, to
include specimen preparation, surgical techniques, hard-
ware use, and tunnel/anchor placement. Nevertheless, the
qualitative analysis of each individual study indicates that
the 2 techniques provide similar results. The age of cadav-
eric specimens (mean, 63.7 years) was not representative of
athletes who typically undergo this procedure. Addition-
ally, the differences in age and bone quality may have con-
tributed to the variability in study findings.

The majority of studies did not robustly test the cyclical
behavior using a high-cycle fatigue biomechanical protocol
at various degrees of flexion, from 30� to 120�. Such prop-
erties would have more closely replicated the long-term
stressors of play. There were small sizes in all studies. How-
ever, because of the difficulty in procuring suitable cadav-
eric specimens, this problem is commonly encountered in
biomechanical research. Nevertheless, the use of�16 speci-
mens in all studies falls within the range of the previous
literature.1,5,13,30 Furthermore, with the cadaveric speci-
mens, the biomechanical testing would not have included
any of the biological processes (eg, inflammation and cellu-
lar responses) involved in actual healing and rehabilita-
tion. Finally, some biomechanical studies did not provide
precise means or metric values, prohibiting authors from
adding these to the meta-analysis.

CONCLUSION

MUCL repair with tape augmentation has a similar biome-
chanical profile to the gold standard reconstruction techni-
ques. Furthermore, it requires less soft tissue dissection
and is bone preserving. Limiting its applicability to those
patients with acute tears without chronic attritional
changes ensures that the augmented repair is performed
only in situations in which tissue is healthy and robust.
However, future clinical studies are necessary to determine
the true effectiveness of MUCL repair and its success at
higher levels of professional sport.

SUPPLEMENTAL MATERIAL
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