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Background: Triceps tendon injury is rare and accounts for only 2% of all tendinous injuries. It typically
occurs after trauma or physical strain with eccentric loading. Treatment involves surgical repair,
commonly with either transosseous bone tunnels or suture anchors. Nonsurgical management is typi-
cally reserved for low-demand or high-risk patients, as this is associated with deficits in strength and
functional disability. Despite several recent high-quality observational studies that have added to our
understanding of outcomes after surgical repair, we are not aware of a systematic review that includes
literature published after 2015. In addition, prior reviews did not compare outcomes between different
surgical repair methods, particularly transosseous bone tunnel and suture anchor techniques.
Methods: This systematic review examines published literature between January 1970 and May 2021 in
PubMed, Scopus, and Cochrane databases to further examine reported functional outcomes and compare
those outcomes between the two surgical repair methods.
Results: Our literature search yielded 309 results, of which only 16 met inclusion criteria. At the latest
follow-up, the mean Disabilities of Arm, Shoulder, and Hand score was 4, the mean Quick Disabilities of
Arm, Shoulder, and Hand score was 8, the mean Mayo Elbow Performance Score was 92, the mean
American Shoulder and Elbow SurgeonseElbow score was 99, the mean modified American Shoulder
and Elbow Surgeons score was 94, the mean Oxford Elbow Score was 43, and the mean isokinetic muscle
strength testing was 87%. A very high percentage (95%) of patients reported being satisfied with the
repair. Preinjury levels of function were achieved in 92% of patients, and 100% regained at least a score of
4 of 5 for gross muscle strength. Complications occurred in 15% of cases, of which retears accounted for
5%. Subanalysis of cases with reported repair types revealed a significantly higher overall complication
rate with transosseous repairs than with suture anchor repairs (18% vs. 8%, P ¼ .008) as well as a higher
retear rate in the transosseous repair group (7% vs. 2%, P ¼ .03).
Conclusion: Patient-reported outcome measures were favorable for both suture anchor and trans-
osseous tunnel repair methods. Suture anchor repair showed significantly better results with regard to
isokinetic strength testing, complication rates, and retear rates. Further study is needed to establish
superiority of either technique and cost-efficacy. In light of the evidence supporting greater biome-
chanical strength and lower clinical rates of failure, surgeons may consider use of a suture anchor
technique for repair of distal triceps ruptures.

© 2022 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder & Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
Triceps tendon ruptures are extremely rare, accounting for less
than 2% of all tendon injuries.2 This injury affects men more than
women at 11:1 and is associated in those with chronic elbow pain
and tendinopathy.21 Prior studies suggest an association with
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anabolic steroid use and systemic diseases that affect bone health,
such as diabetes, rheumatoid arthritis, chronic kidney disease, and
secondary hypoparathyroidism; however, data are still
limited.20,21

Rupture is typically caused by trauma or physical strain with
heavy eccentric loading, such as falling on an outstretched hand, or
in sports like weight lifting.5,20 Ruptures usually occur at the
muscle bone conjoint, although intramuscular ruptures have been
reported as well.20 A clinical finding that suggests possible injury
includes a palpable gap proximal to the olecranon, where the
tendon would be, although swelling and inflammation may mask
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Figure 1 Inclusion and exclusion process, with reasons for exclusion.
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this. Another indicator is the flake sign seen on lateral elbow ra-
diographs, signifying an avulsion fracture at the olecranon.5

Treatment options include nonoperative management or
surgical repair, commonly with transosseous bone tunnels (TBTs)
or suture anchors (SAs). Nonoperative management is associated
with a deficit in extension strength and a longer recovery time
and is usually only considered in patients with small partial
tears, low-demand patients, or high-risk patients who cannot
tolerate repair.22 Operative treatment is indicated for complete
rupture of the tendon in the majority of patients. The traditional
treatment technique is with TBTs; however, the use of SA
techniques has become more common in recent years. Cadaver
studies have shown no significant differences between the two
methods, and published clinical outcomes have been limited.6

Dunn et al9 conducted a systematic review including literature
published through 2015 and concluded that surgical repair
overall is associated with good outcomes. However, we are not
aware of prior studies that specifically examine functional out-
comes and compare them across surgical techniques. Given that
several high-quality observational studies have been performed
since the last published systematic review on this topic, we
performed a systematic review to (1) examine reported func-
tional outcomes of patients after surgical repair of triceps
tendon rupture and (2) compare the reported functional out-
comes of TBT and SA techniques.
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Materials and methods

This study was reported following the Preferred Reporting Items
for Systematic Reviews and Meta-analyses guidelines. Institutional
reviewboardapprovalwasnot required for thisproject. A systematic
review was performed to include articles published between the
years 1970 and May 2021 in the PubMed, Scopus, and Cochrane
databases. Search terms included “triceps,” “rupture,” and “repair.”
Inclusion criteria were a minimum of three patients, triceps tendon
injury or rupture, surgical intervention for the injury, and reporting
of outcomes. Exclusion criteria include smaller studies with fewer
than 3 patients, review articles, systematic reviews, meta-analyses,
biomechanical analyses/comparisons, animal/cadaveric studies, ar-
ticles not written in English, articles on technique without reported
outcomes, and studies not involving triceps injury and/or surgical
repair of the ruptured triceps tendon. Articles generated by the
search were assessed for eligibility by two independent reviewers
following the inclusion and exclusion criteria. In the event of
disagreement for article inclusion, the final decision was made by
the senior author of the review.

The primary data point of interest was the reported functional
outcomes after triceps tendon rupture repair via the TBT or SA
techniques. The secondary data points include complications and
complication rates. Techniques were classified as either SA or TBT.
Hybrid techniques that used at least one SA in combination with



Table I
Case series: surgical volume, technique, reported outcomes, and complications.

Author Repairs Technique Reported outcomes Complications

Kokkalis et al16 11 Suture anchor Pain: 8.5/10
Gross strength: 4.8/5
Mean ROM: 136 degrees (120-150)
Mean loss of elbow extension: 7 degrees (0-
20)
Mean extension lag: 7.3 degrees (0-15)
9 of 11 patients were satisfied with the
repair and
were able to return to preinjury status and
activities

1 case with pain over olecranon suture knot
1 wound infection with persistent
moderate pain after treatment and after
wound lavage and debridement

Edelman et al10 9 Suture anchor Elbow extension: -3 degrees (-13 to 5)
Elbow flexion: 156 degrees (148-165)
4 patients involved with workers'
compensation
were able to return to work 16 weeks
postoperatively.

1 retear

Bava et al4 5 Suture anchor ASES-E: 99
DASH: 1.4
MEPS: 96
OES
Pain: 99
Function: 100
Social: 96

None

Heikenfeld et al14 14 Suture anchor (arthroscopic) MEPI
Pre-op: 67
6 mo post-op: 91
12 mo post-op: 97
QuickDASH
Pre-op: 20.1
6 mo post-op: 7.7
12 mo post-op: 4.5
Isokinetic measurement compared to the
contralateral arm
Pre-op: 38.9%
12 mo post-op: 94.7%

2 cases with recurrent olecranon bursitis
1 incomplete healing with good outcomes
and did not require revision surgery.

Kose et al17 8 Transosseous bone tunneling Gross strength: 5/5
MEPS: 96 (85-100)
Reported outcomes
Excellent: 6 of 8 patients
Good: 2 of 8 patients
5 degree loss of extension in 2 patients

1 ulnar entrapment requiring release and
transposition
1 posterior interosseus nerve palsy after
simultaneous radial head fixation

Horneff III et al15 56 Transosseous bone tunneling (33, 58.9%)
Suture anchor (23, 41.1%)

MEPS
Whole cohort: 94 ± 10
Transosseous: 93
Suture anchor: 96
No significant difference
DASH
Whole cohort: 4.8 ± 5
Transosseous: 3.6
Suture anchor: 6.6
Significantly different, but not clinically
significant
VAS pain score:
Transosseous: 0.6
Suture anchor: 0.7
Reported as similar between groups
Patient satisfaction:
Satisfied: 53 cases (95%)
Not satisfied: 3 cases (1 transosseous and 2
suture anchors)
Patient would repeat surgery:
Yes: 54 cases (96%).
No: 2 cases (1 of each technique)

4 retears (2 transosseous bone tunneling
and 2 suture anchors)

Mirzayan et al19 184 Transosseous bone tunneling (105)
Suture anchor (73)
NR (6)

Release from care:
Transosseous bone tunneling: 4.3 mo
Suture anchor: 3.4 mo
Although there was no significant
difference,
infection and retear rates were increased in
the transosseous bone tunnel group.

7 retears, all transosseous bone tunnel
repairs
11 reoperations
1 suture anchor repair
10 transosseous bone tunnel repairs
4 wound infections, all transosseous bone
tunnel repairs
3 patients with neuropraxia
2 suture anchor repairs
1 transosseous bone tunnel repair
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Table I (continued )

Author Repairs Technique Reported outcomes Complications

Balazs et al3 48 NR 45 of 48 military patients returned to active
duty
Of the 3, 2 were discharged due to pain
related to injury
11 of 45 completed their military service
37 of 45 were still currently in service at
time of data collection

6 retears
1 delayed healing
1 rash
4 cases with chronic pain/weakness

Dunn et al8 37 Transosseous bone tunneling (9)
Suture anchor (3)
NR (25)

14 patients reported:
DASH: 4.7 (0-15.9)
MEPS: 85 (SD ±12; range, 60-100)
Push-ups: 54 (SD ±26; range, 9-90)
12 were satisfied
9 patients were redeployed
97% of patients returned to service or
underwent routine nonmedical leave
1 patient discharged before 2 yr due to the
triceps injury

1 retear

Giannicola et al12 28 Transosseous bone tunneling (21)
Suture anchor (7)

MEPS: 94 (60-100)
QuickDASH: 10 (0-52); m-ASES: 94 (58-
100)
MEPI:
Excellent: 21
Good: 5
Fair: 2
Gross strength: 4.64/5
5/5: 18 repairs
4/5: 10 repairs

1 re-tear
1 with 20 degrees of extension loss
1 had reaction to suture material
1 wound dehiscence
1 wound keloid

Van Riet et al20 23 Transosseous bone tunneling Average loss of elbow extension: 10 degrees
Average ROM of elbow flexion: 135 degrees
Average ROM after primary repair: 8-138
degrees
Average ROM after reconstruction: 13-133
degrees
Gross strength: 5/5 or 4/5 in all patients
Isokinetic strength testing 1 yr post-op
compared
to the contralateral arm (10 patients): 82%
(range: 35%-106%)
Primary repair: 92% (75%-100%)
Reconstruction: 66% (35%-100%) (9)
All patients reported satisfaction with
repair

4 re-tears
1 transient ulnar neuropraxia

Evans et al11 5 Suture anchor MEPS: 96 (range: 85-100)
OES: 42.8 (max: 48, range: 34-48)
ROM
3 regained full ROM
2 had 5 degrees of fixed flexion deformity

1 wound infection

Mair et al18 15 NR All players requiring repair were able to
return to play
at least onemore season of football with full
ROM
and no complaints of pain or weakness

2 retears

Agarwalla et al1 74 Transosseous bone tunneling (24, 32%)
Suture anchor (19, 26%)
Primary suture repair (31, 42%)

MEPS: 90 (SD ±15)
QuickDASH: 7.3 (SD ±12.9)
VAS pain score: 2.0 (SD ±1.8)
Patients rated elbows as 84% ± 24%
of normal compared with their preinjury
state
71 (96%) were at least somewhat satisfied
50 (68%) had excellent satisfaction

7 reoperations
1 revision distal triceps repair

Hall et al13 7 Transosseous bone tunneling Flexion arc 0�-140� with full supination and
pronation in all patients
Gross strength: 5/5 in all patients
DASH: 1.3 (range, 0-8.3)
MEPS: 99.3 (range, 95-100)
Satisfaction: 4/5 (n ¼ 1) 5/5 (n ¼ 6)
VAS: 0 in all patients
100% return to work

1 infection-related partial rerupture
1 intermittent ulnar neuropathy

Waterman et al23 69 Transosseous bone tunneling (30, 43%)
Suture anchor (13, 19%)
Primary suture repair (23, 33%)

SANE score: 91 ±15
VAS score: 1 ± 1.7
KJOC score: 85 ± 20
MEPS score 91 ± 26
QuickDASH score: 10 ± 15

8 cases with persistent pain/numbness
4 cases with tendon calcification/thickening
1 triceps adhesion
1 olecranon cyst
1 dehiscence

ROM, range of motion; ASES-E, American Shoulder and Elbow Surgeons-Elbow; DASH, Disabilities of Arm, Shoulder, and Hand; MEPS, Mayo Elbow Performance Score; OES,
Oxford Elbow Score; NR, not reported; MEPI, Mayo Elbow Performance Index; VAS, visual analog scale; SD, standard deviation; SANE, Single Assessment Numeric Evaluation;
KJOC, Kerlan-Jobe Orthopaedic Clinic.
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Table II
Case series: average age, mean follow-up, time to surgery, radiographic evidence, and comorbidities.

Author Average age (range) Mean follow-up (range) Time to surgery (range) Radiographic evidence Comorbidities

Kokkalis et al16 53 yr (34-64) 21 mo (12-40) 8 d-3 weeks X-ray in 8 patients
MRI confirmed complete
rupture in all patients

N/A

Edelman et al10 53 yr (42-63) Minimum 6 mo N/A N/A N/A
Bava et al4 47 yr (35-54) 32 mo (18-49) N/A MRI confirmed complete

ruptures
N/A

Heikenfeld et al14 58 yr (39-71) N/A N/A MRI confirmed partial ruptures 10 patients had chronic
olecranon bursitis, of which 6
had prior open bursectomy

Kose et al17 25 yr (16-42) 18.8 mo (12-26) N/A X-ray was used in all patients
MRI was used for one case of
chronic rupture
US was used in one patient to
confirm diagnosis
CT was used for 3 cases to
confirm associated fracture

1 with history of anabolic
steroid use

Horneff III et al15 53 yr (19-77) 4 yr (1-11) N/A N/A N/A
Mirzayan et al19 49 yr (15-83) N/A 19 d (1-90) X-ray: used in all cases

118 showed osseous flake
MRI: used in 71 of 118 w/ flake
sign and 47 of 66 w/o flake sign

31 had hypertension
15 cases were not recorded
13 had diabetes
11 had hyperlipidemia
11 had obesity
9 had chronic kidney disease
4 had asthma
4 had gout
2 had depression
2 had end-stage renal disease
(on dialysis)
2 had hypothyroid
2 had osteoporosis
1 had alcoholism
1 had Crohn’s disease
1 had dermatitis
1 had hepatitis C
1 had Parkinson’s disease
1 had sarcoidosis
1 had thalassemia
1 had thrombocytopenia
3 had anabolic steroid use

Balazs et al3 37 yr (18-58) 26 mo (12-47) 22 d (3-278) Unspecified imaging was used
in 32 cases

13 had hypertension
5 had hyperlipidemia
6 had GERD
5 had obstructive sleep apnea
2 had mental health
2 had cardiac disease
1 had renal disease
1 had liver disease
5 had miscellaneous

Dunn et al8 38 ± 9 yr (19-54) 50 ± 17 mo (27-80) N/A MRI confirmed rupture in all
cases.

8 cases with tobacco use
3 cases with steroids

Giannicola et al12 45 yr (14-76) 47.5 mo (12-204) N/A X ray in all
US in 9
MRI in 18
CT in 3

7 with ipsilateral limb injury/
fracture
3 with corticosteroid use for
chronic asthma, polymyalgia
rheumatica, and rheumatoid
arthritis.
1 had chronic renal failure.

Van Riet et al20 47 yr (21-69) 93 mo (7-264) 7 d X rays: 5 patients
MRI: 5 patients to confirm
diagnosis

8 with prior elbow surgery

Evans et al11 N/A 6 mo 10 d-11 mo X ray
US
MRI

N/A

Mair et al18 29 yr (22-36) 3 yr N/A MRI: 19 patients 5 with history of corticosteroid
injections for olecranon bursitis
prior to injury.
No reported use of anabolic
steroids, although one player
was later suspended for steroid
use.

Agarwalla et al1 46 yr (SD ± 11) 5.9 yr (SD ± 3.9) 4 mo (SD ± 9) N/A N/A
Hall et al13 38 yr (19-50) 4.1 yr (2.4-5.3) 54 d (10-105) X ray

MRI
1 with kidney stones and
psoriasis
1 with asthma
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Table II (continued )

Author Average age (range) Mean follow-up (range) Time to surgery (range) Radiographic evidence Comorbidities

1 with arthritis
1 with depression
1 with occasional smoking

Waterman et al23 48 yr (SD ± 12.5) 4 yr (1-10) 49 d (1-3650) X ray
MRI

N/A

MRI, magnetic resonance imaging; N/A, not available; US, ultrasound; CT, computed tomography; GERD, gastroesophageal reflux disease; SD, standard deviation.

Table III
Reported outcomes of case series.

Characteristic N Value

Patients 591 591
Repairs 593 593 (100%)
Transosseous bone tunnel repair 260 260 (44%)
Suture anchor repair 182 182 (31%)
Unspecified 151 151 (25%)

Average age 588 46 yr (range, 14-83)
Average follow-up 386 50 mo (range, 7-264)
Mean DASH 82 4.28 (range, 0-52)
Transosseous bone tunnel repair 40 3.19
Suture anchor repair 28 5.65
Unspecified 14 4.70

Mean QuickDASH 185 8.39
Transosseous bone tunnel repair 30 10.9
Suture anchor repair 27 4.26
Unspecified 102 8.04

Mean MEPS 280 92 (range, 60-100)
Transosseous bone tunnel repair 78 95
Suture anchor repair 60 93
Unspecified 116 90

Mean ASES-E 5 99
Transosseous bone tunnel repair NR NR
Suture anchor repair 5 99
Unspecified NR NR

Mean m-ASES 28 94 (range, 58-100)
Transosseous bone tunnel repair NR NR
Suture anchor repair NR NR
Unspecified 28 94.0

Mean OES 5 43 (range, 34-48)
Transosseous bone tunnel repair NR NR
Suture anchor repair 5 43
Unspecified NR NR

Mean gross motor strength 54 4.8/5
Transosseous bone tunnel repair 15 5.0/5
Suture anchor repair 11 4.8/5
Unspecified 28 4.6/5

Isokinetic muscle strength testing* 37 87%
Transosseous bone tunnel repair 23 82%
Suture anchor repair 14 95%
Unspecified NR NR

Patient satisfied 185 175 (95%)
Transosseous bone tunnel repair 7 7 (100%)
Suture anchor repair 11 9 (82%)
Unspecified 167 159 (95%)

Returned to preoperative function 201 185 (92%)
Transosseous bone tunnel repair 7 7 (100%)
Suture anchor repair 20 16 (80.0%)
Unspecified 174 162 (93.1%)

Complications 593 87 (15%)
Transosseous bone tunnel repair 206 38 (18%)
Suture anchor repair 153 13 (9%)
Unspecified 228 36 (16%)

Retears 593 27 (5%)
Transosseous bone tunnel repair 206 14 (7%)
Suture anchor repair 153 3 (2%)
Unspecified 228 10 (4%)

DASH, Disabilities of Arm, Shoulder, and Hand score; QuickDASH, Quick Disabilities
of Arm, Shoulder, and Hand; MEPS, Mayo Elbow Performance Score; ASES-E,
American Shoulder and Elbow Surgeons-Elbow; NR, not reported;m-ASES, modified
American Shoulder Elbow Surgeon; OES, Oxford Elbow Score.

*Compared to the contralateral arm.
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bone tunnels were considered SA techniques. This decision was
based on the study by Horneff, which included hybrid techniques in
their SA group.9

Patient demographics, surgical technique, reported functional
outcomes (such as, but not limited to, strength, range of motion,
return to prior function/occupation, and extremity/joint-specific
functionality reporting tools), and complications were collected
from each eligible study and pooled into a data sheet. Weighted
averages were computed and then compared and assessed. Statis-
tical significance was defined as P < .05 for all statistical analyses
performed. For comparison of complication and retear rates be-
tweenTBTandSArepairs, a chi-squaregoodness-of-fit testwasused.
Results

Our search yielded 309 studies, of which only 16 met criteria
(Fig. 1). A total of 591 patients and 593 repairs were included in the
review (Table I). The average age of patients was 46.3 years (range,
14-83 years), and the average follow-up period was 50 months
(range, 7-264 months) (Table II).

Of the cases with reported repair types, 182 were classified as SA
and 260 as TBT techniques. The mean Disabilities of Arm, Shoulder,
and Hand (DASH) score was 4 (TBT vs. SA, 3 vs. 6), the mean Quick-
DASH score was 8 (TBT vs. SA, 11 vs. 4), and the mean Mayo Elbow
Performance Score (MEPS) was 92. Subanalysis showed a slightly
higher MEPS for transosseous repairs13,15,17 than for SA
repairs4,11,14,15,23 (95 vs. 93, P ¼ .04). The mean American Shoulder
and Elbow SurgeonseElbow score was 99, the mean modified
American Shoulder and Elbow Surgeons score was 94, the mean
OxfordElbowScorewas43, and themean isokineticmuscle strength
testing was 87% (TBT vs. SA, 82% vs. 95%) (Table III). Ninety-five
percent of patients reported being satisfied with the repair, with
92% returning to preinjury levels of function and 100% regaining at
least a score of 4 of 5 for gross muscle strength (Table III).

Complications occurred in 15% of cases, of which retears
accounted for 5%. Subanalysis of cases with reported repair types
revealed a significantly higher complication rate in TBT
repairs13,15,17,19,20,23 than in SA repairs4,10,11,14-16,19,23 (18% vs. 8 %, P¼
.008). Of those complications, TBT repairs had a significantly higher
rate of retears than SA repairs (7% vs. 2%, P¼ .03). The SA cohort was
significantly older than the TBT cohort (51 vs. 48 years, P < .0001).
Regarding cases in which surgical technique was not specifically
reported, complications occurred in 16% of repairs, of which 4%
were retears.
Discussion

We identified excellent results after surgery for both TBT and SA
techniques, although SA fixation showed a significantly lower rate
of overall complications and rerupture. There was an overall 95%
rate of patient satisfaction, and 92% were able to return to preinjury
function.
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Biomechanical data have shown a knotless SA fixation technique
to have greater load and cycle to failure with less repair site motion
than a standard TBT repair.7 However, a prior systematic review by
Dunn et al9 noted that clinical evidence was inadequate to deter-
mine whether one technique was superior to another. More recent
literature has added to our understanding of the clinical differences
in outcome. This review includes 5 additional case series (358 re-
pairs) that were not included in the review by Dunn et al (11 case
series, 235 repairs).7 Mirzayan et al19 reviewed 184 cases of triceps
repair and found a higher rate of reoperation and rerupture when a
TBT repair technique was used. Our findings were similar, with
significantly more complications in TBT procedures than in SA
procedures (18% vs. 8%), as well as a higher retear rate (7% vs. 2%).

Prior published literature did not show substantial differences in
patient-reported outcome scores between SA and TBT repair
groups. Horneff et al15 compared 33 cases of TBT repair with 23
cases of SA repair and reported the postoperative DASH score and
MEPS. Although the TBT group showed a slightly better MEPS and
DASH scores than the SA group, neither difference reached a level of
clinical significance. Our meta-analysis showed a significantly
higher MEPS for transosseous repairs13,15,17,23 than for SA
repairs4,11,14,15,23 (95 vs. 93, P¼ .04). However, both groups fell in the
“excellent” range of outcomes, and this difference does not reach a
level of clinical significance.

In addition to functional outcome reporting tools, we also
looked at gross and isokinetic motor strength. Elbow strength after
repair was evaluated grossly on exam, and formal strength testing
was done with a machine comparing it to the contralateral unaf-
fected arm. The overall mean gross strength was 4.8 on a 5-point
scale. The mean gross strength by repair technique was similar at
5.0 and 4.8 for TBT (n ¼ 15) and SA (n ¼ 11), respectively. However,
gross strength testing results were reported in only 26 cases. Iso-
kinetic strength was slightly more commonly reported, with 37
published cases reporting a mean of 87% of contralateral strength.
Comparison of repair techniques revealed that SA repair (14 cases)
had a higher percentage of isokinetic strength than TBT repair (23
cases) (95% vs. 82%, respectively). The significance of these findings
is unclear, given the small sample size and variable reporting
regarding arm dominance.

Patient satisfaction and ability to return to work were also
examined as indirect measures of functional outcome after injury
and repair. Overall, 94.6% of patients reported they were satisfied,
with 92% of patients returning to work. Data by repair technique
were limited. Eleven SA cases reported 81.8% patient satisfaction,
while 20 SA cases reported 80% returning to preoperative function.
Seven transosseous cases reported 100% satisfaction and return to
work. Overall patient satisfaction and return to preoperative
function are favorable and suggestive of good functionality.

This work has the inherent limitations of a systematic review
and meta-analysis of observational studies. The entirety of pub-
lished evidence on this topic is derived from case series; to our
knowledge, no randomized controlled trials have been published.
This results in a high risk of bias. We observed that our extracted
data were highly variable regarding reported outcome measures,
follow-up times, and case volume. Additionally, the inclusion of
hybrid techniques in the SA group without separate analysis is an
inherit limitation to our review, just as it was a limitation to the
study by Horneff.9 However, the experience of the 593 cases
included in this review can still add to our understanding of this
uncommon clinical entity.

Conclusion

Triceps tendon injuries are rarely encountered by the orthope-
dic surgeon, but recent publications have provided valuable data to
338
guide clinical practice. Findings from this study showed favorable
functional outcomes regardless of the repair type across several
different reporting measures. Complication and retear rates were
observed to be significantly higher in the TBT group than those in
SA techniques. Although the MEPS for the TBT group was signifi-
cantly higher at the latest follow-up, this did not reach a level of
clinical significance. In light of the evidence supporting greater
biomechanical strength and lower clinical rates of failure, surgeons
may consider use of an SA technique for repair of distal triceps
ruptures.
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