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Introduction

Rupture of the triceps tendon is a rare clinical entity, 
accounting for less than 1% of tendon injuries of the upper 
extremity.1,19,35 Eccentric movements while lifting heavy 
loads are the most common mechanism of injury.13,38 In 
addition, reports of tendon ruptures have been associated 
with corticosteroid injection,28 anabolic steroid use,27 olec-
ranon bursitis,4 insulin-dependent diabetes,32 rheumatoid 
arthritis,9 and renal failure.5,12,25 Surgical repair is typically 
recommended for all triceps tendon ruptures,3,13,15,37 partic-
ularly among more active demographics. However, the 
diagnosis of these injuries may be elusive, with long delays 
in treatment and frequent misdiagnosis, while it is well 
known that earlier surgical repair, as compared with late, is 
associated with improved clinical outcomes.31

In addition to isolated case reports6,7,22,29,30,36,39 and lim-
ited case series,14,15,21 some larger studies exist,21, 31 although 
these often lack long-term follow-up and objective outcome 
scores.21,37 The lone study reporting on clinical results with 

objective outcome scores featured only 5 patients.2 The pur-
pose of this study is to analyze midterm functional subjec-
tive and objective outcomes of surgical repaired triceps 
tendon injuries in a high-demand, military population. We 
hypothesize that surgically treated triceps tendon ruptures 
have excellent functional outcomes, low retear rates, and 
high rates of active duty retention.

Methods

Upon institutional review board approval, a retrospective 
review was performed to identify all US military service 
members who experienced traumatic triceps tendon ruptures 
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with subsequent surgical repair (Current Process Terminol-
ogy [CPT] codes 24341). Data were confirmed using Inter-
national Classification of Diseases 9 (ICD-9) codes 841.3 
(sprain or strain of ulnohumeral joint; includes rupture of 
tendon; excludes open laceration of tendon) and 881.21 
(open wound of elbow with tendon involvement) between 
2008 and 2013. The data were queried using a military 
medical database, the Management Analysis and Reporting 
Tool (M2), which has been employed in multiple other 
studies evaluating other traumatic conditions of the upper 
extremity.16,33,34 Demographic and procedural data were 
initially extracted followed by an analysis of the military 
electronic medical record (Armed Forces Health Longitu-
dinal Technology Application [AHLTA]) to confirm the 
primary diagnosis, procedure, date of surgery, and injury-
related data (ie, mechanism of injury, concomitant pathol-
ogy). Postoperative, patient-reported outcome scores were 
obtained via telephone interview after final follow-up, to 
include the quick Disability of the Arm, Shoulder and Hand 
(DASH) score, Mayo Elbow score, and number of push-
ups the patient was presently able to perform. In addition, 
patients were asked to respond “yes” or “no” to the following 
question: Are you satisfied with the outcome of your surgery?

The inclusion criteria were the following: military ser-
vice member with triceps tendon laceration or rupture, 
active duty service at time of injury and surgical repair, and 
minimum of 2 years follow-up. The exclusion criteria were 
incomplete tears, incomplete medical record documenta-
tion, less than 2-year follow-up, nonmilitary or retired 
patient status at time of surgery, or patients with allograft 
tendon reconstruction.

The primary outcomes for the current study were: (1) the 
ability to return to duty; and (2) surgical failure secondary 
to rerupture or requirement for revision reoperation. Sec-
ondary outcome measures were: (1) complications; (2) 
DASH score; (3) Mayo Elbow score; (4) number of push-
ups able to perform; (5) satisfaction with function (Yes vs 
No); and (6) ability to deploy postoperatively.

Surgical Technique

The operative reports were available for 12 cases. A poste-
rior longitudinal incision was taken down through the skin 
and subcutaneous tissue to the level of triceps fascia at 
which point the tear was encountered. At this point, high 
tensile, nonabsorbable, braided suture was utilized in 
Krackow fashion to secure the proximal tendon. The sutures 
were then either passed through two drill holes made at the 
footprint of the triceps tendon and tied over a bone bridge 
(n = 9) or secured via suture anchors (n = 3). The fascia and 
overlying tissue were closed in the typical manner. The 
postoperative protocol was reported for 21 of 37 patients, 
which generally followed that which has previously been 
described.13 Briefly, patients were immobilized at 30° of 

elbow flexion for 1 to 2 weeks. Active elbow flexion with 
gravity-assisted extension is started after the second week 
when the splint is discontinued. Active elbow extension is 
started at 4 weeks and strengthening begins at 6 weeks. 
Heavy lifting and push-ups are initiated between 4 and 6 
months.

Statistical Analysis

Averages with standard deviations and percentages were 
calculated for demographic variables, mechanism of 
injury, injury characteristics, and complications. Time to 
surgery was determined as a median to exclude any sig-
nificant outliers.

Results

Demographics, Comorbidities, and Injury 
Characteristics

A total of 37 patients underwent operative repair of triceps 
tendon with a mean follow-up of 49.8 ± 17.3 months (range: 
26.8-80.2 months). The average age was 38.4 ± 8.7 years 
(range: 19-54 years), and 36 (97%) patients were male.

Tobacco use was seen in 8 (22%), and steroid use was 
seen in 3 (8%). The majority (43%) of the patients were in 
the US Army, followed by the Navy (32%), Air Force 
(22%), and Public Health (3%). The most common injury-
precipitating events were military training (27%), sporting 
activities (24%), and fall-related mechanisms (21%). Most 
triceps tendon ruptures occurred during a sudden eccentric 
load (54%) (Table 1).

All of the injuries were visualized via magnetic reso-
nance imaging (MRI), and most occurred at the tendinous 
insertion (88%). The tears retracted an average of 1.6 ± 1.3 
cm (range: 0-4.1 cm). Retraction was measured on a cali-
brated MRI, which was measured by the senior author. 
Associated injuries were rare but included ulnar collateral 
ligament injury (6%) and flexor-pronator mass injury (6%). 
No additional injury needed to be addressed surgically. The 
median time from injury to surgical repair was 13 days 
(Table 2).

Functional Outcomes and Complications

At 2 years postoperatively, 97% of service members either 
remained on active duty or underwent a routine, nonmedi-
cal separation from the military. Of the 6 patients (16%) 
who were separated from the military within 2 years of the 
surgery, only 1 (3%) had a triceps-related medical separa-
tion, while 5 (14%) underwent a routine, nonmedical sepa-
ration. While 46% reported some degree of pain with 
activity at terminal follow-up, 8% of patients experienced 
postoperative complications, including one 44-year-old 
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male patient (3%) who sustained a retear requiring surgical 
revision and an otherwise unremarkable follow-up (Table 
3). This 44-year-old male patient was injured while per-
forming bench press, 7 months after the primary repair. 
Primary repair without allograft was completed using 
suture anchors.

Phone Interview

A total of 14 (38%) patients were available for phone inter-
view during final follow-up at 52.4 months (range: 29.7-
84.9 months). The average postoperative DASH score was 
4.7 (SD 4.7, range: 0-15.9). The average postoperative 

Mayo Elbow score was 85.4 (SD ± 11.7, range: 60-100) On 
average, patients were able to perform 54.2 (SD ± 26.1, 
range: 9-90) push-ups at terminal follow-up. In total, 12 
(86%) patients were satisfied with their function and 9 
(62%) patients deployed postoperatively.

Discussion

Triceps tendon ruptures are a remarkably uncommon 
injury1,19,35 and the known cases are reported within a handful 
of case reports and short case series. This analysis offers the 
largest report of surgically treated triceps tendon tears with 
validated outcome measures. In addition, the present exami-
nation reports specific outcome measures, complications, 
and return to duty rates following triceps repair in young, 
physically active patients. The cohort demonstrated excellent 
clinical and functional results as 97% of patients either 
remained on active duty service or underwent a routine, non-
medial separation from the military at 2 years. In addition, 
the complication (8%) and retear (3%) rates were low.

One previous study uniformly reported specific vali-
dated outcome scores following triceps tendon repairs.2 
Among 5 patients, Bava et al2 reported a DASH score of 
1.4 and Mayo Elbow score of 95.8 following repair of 
triceps tendon rupture (Table 4). The difference in out-
come scores between this cohort and that reported in the 
present analysis (DASH: 4.7, Mayo Elbow: 85.4) is likely 
secondary to the high physical demands required of active 
duty service members. Those performing regimented rig-
orous daily physical training, including push-ups and 
bench press, may be more likely to report pain with exer-
tion as compared with a sedentary cohort. Active duty 
service members may also expect a higher level of post-
operative function and therefore report lower function on 
subjective outcome scores. Although the present DASH 
and Mayo Elbow scores are slightly lower to that which 
has been reported following triceps tendon repairs, the 
present cohort was still functional. Nearly two-thirds of 
patients deployed postoperatively, 84% were still on 
active duty at 2 years, and patients could perform an aver-
age of 54 push-ups.

Table 1.  Mechanism of Injury.

Variable n (%)

Activity
  Sports 9 (24.3)
  Chronic injury 3 (8.1)
  Lifting 7 (18.9)
  Military duty 10 (27.0)
  Sustained fall 8 (21.6)
Mechanism
  Eccentric moment 20 (54.1)
  Direct blow 7 (18.9)
  Fall 7 (18.9)
  Chronic 3 (8.1)

Table 2.  Injury Characteristics.

Variable n (%)

MRI
  Study obtained 37 (100)
  Access for review 34
Tendon
  Complete tear 25 (73.5)
  Retraction (cm) 1.6 ± 1.3

Range: 0-4.1
Location
  Insertion 30 (88.2)
  Myotendinous junction 4 (11.8)
Associated injuries identified on MRI
  Ulnar collateral ligament 2 (5.9)
  Flexor-pronator mass injury 2 (5.9)
  Lateral ulnar collateral ligament 1 (2.9)
  Radial head fracture 1 (2.9)
  Ulnar nerve transient 

neuropraxia
1 (2.9)

Median time from date of injury 
to date of Surgery

13 days

Range: 1-204 days

Note. MRI = magnetic resonance imaging.

Table 3.  Selected Patient-Reported Outcome Measures  
(n = 14).

Variable (average) Value (± SD, range)

Follow-up 52.4 months (range: 29.7-84.9 months)
DASH 4.7 (± 4.7, 0-15.9)
Mayo Elbow 85.4 (± 11.7,60-100)
Push-ups 54.2 (± 26.1, 9-90)
Deployed 9 (62.3%)
Satisfied (Yes vs No) 12 (85.7%)

Note. DASH = Disability of the Arm, Shoulder and Hand.
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Despite these positive clinical and functional results, 
nearly half of patients reported having some degree of pain 
at follow-up, all occurring during either the push-up or 
bench press activity. In addition, half required some degree 
of physical limitations during mandated physical fitness or 
military duties. The military’s emphasis on physical train-
ing, particularly exercises involving the triceps such as the 
push-up, may precipitate some residual pain that a more 
inactive patient may not experience. Other than pain, the 
complication (8%) and retear (3%) rates were relatively 
low. The retear rate is similar to that which has been previ-
ously reported (6%-25%) (Table 4). Sollender et  al27 
reported on 4 “middle-aged” powerlifters who used ana-
bolic steroids and subsequently sustained triceps tendon 
ruptures. One patient sustained a rerupture after early return 
to powerlifting, while a second sustained a contralateral tri-
ceps rupture in the postoperative period. While 3 (8%) of 
our patients disclosed a history of steroid use, none of these 
patients sustained a rerupture. While steroid use is known to 
damage tendon quality,17,20 these negative effects are revers-
ible with steroid cessation in an animal model.10 It cannot 
be indisputably determined whether the cause of their rup-
ture was directly due to previous steroid use or the lack of 
rerupture was from steroid cessation. Likewise, tobacco use 
was seen in 8 (22%) injured patients. While no studies have 
been done correlating tobacco use with triceps tendon rup-
tures, other studies have shown that smoking tobacco is a 
risk factor for developing biceps tendon ruptures due to 
hypovascularity of the tendon.24

Furthermore, as many as 43% of triceps tendon ruptures 
are misdiagnosed,31 and other accounts have reported a sig-
nificant delay in treatment,8,11 even as high as 609 days.31 No 
note of misdiagnosis was made in the medical records 
reviewed in this analysis, although 100% of our patients 
received an MRI to confirm appropriate diagnosis and extent 
of tear. While prior studies have inconsistently used MRI, 
other authors have used the lateral elbow plain film radio-
graphs in the diagnostic workup. The presence of an avulsion 
fracture on these plain films may serve as a harbinger of tri-
ceps rupture, although this has varied widely in the reported 
literature (21%-73%).14,21,31 Despite this, the injury x-rays 
should be scrutinized and advanced imaging, including ultra-
sound, should be obtained in cases with a suspicious clinical 
examination and equivocal basic imaging. In addition, Van 
Riet et al31 reported a palpable gap in the tendon in 80% of 
injuries. The combination of basic radiographs and a physical 
exam may serve to limit the rate of misdiagnosis. Although 
MRI may add in the diagnosis, routinely ordering MRI for 
triceps tendon ruptures is unncecessary.

The limitations are multiple. First, our small cohort is 
retrospective and is subject to reporting error and recall 
bias. This is especially pertinent, as we may lack the ability 
to definitively correlate medical conditions that may have 
contributed to the injury. In addition, chronic injuries were 

not adequately evaluated in comparison to acute injuries. 
Only a single patient with a time from injury to surgery of 
greater than 60 days was included in the telephone survey. 
Including primarily acute injuries in the telephone survey 
may have falsely inflated our results in this cohort. Second, 
given the rarity of this injury, the current analysis lacks 
power for further risk stratification. Our telephone survey 
response rate was 38%, which limits the power of our study 
and introduces potential for selection and nonresponder 
bias. However, our response rate was better than that the 
van Riet cohort (27%).31 In addition, the limited number of 
patients in the present analysis is further impaired by retro-
spective chart review, and our complication rate may be 
underreported as a result. Similarly, there was a lack of 
postsurgical information in the patient charts such as splint-
ing or postsurgical dressing. Finally, the nationwide tele-
phone survey rendered the procurement and reporting of a 
reliable physical exam unattainable.

Despite these limitations, we present the largest series of 
surgically treated triceps tendon tears in a highly active 
population after a 50-month follow-up with both objective 
and subjective outcome measures. With a careful history 
and physical exam, these injuries may be diagnosed early 
and operative treatment offers excellent postoperative 
results. However, patients must be counseled about the 
potential for some activity-related elbow discomfort, par-
ticularly during weight bearing activities.
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