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Nontraumatic Triceps Tendon Rupture in a Young Bodybuilder Athlete:
A Case Report and Review of the Literature of a Known Injury in an
Unknown Setting

Dimitrios Ntourantonis', Vasileios Mousafeiris?, Ioanna Lianou”

Learning Point of the Article:
A high clinical index of suspicion and moreover, proper communication about past medical history is required to approach a non-traumatic

triceps’ tendon rupture.

Introduction: Triceps’ tendon rupture is thought to be a relatively rare injury, and its exact incidence is unknown. As a result of the rareness of
thisinjury, very few cases of weightlifters or bodybuilders taking androgenic anabolic steroids have been published in the literature to date. In this
article, wereportaveryrare case of non-traumatic triceps tendon rupture in a professional bodybuilder under androgenic anabolic steroids.
Case Report: A 32-year-old male patient was admitted to our emergency department, reporting that while trying to maneuver his motorbike to
avoid collision with another vehicle, he felt sudden pain at the posterior elbow and heard a popping sound. Active extension of the elbow was
found to be reduced, raising suspicion of triceps tendon rupture. Ultrasound and magnetic resonance imaging revealed rupture of the triceps,
confirming the clinical diagnosis. Intraoperatively, an almost complete rupture of the triceps was noted at its insertion into the olecranon. After
the recognition and preparation of the triceps’ footprint, two 3.5 mm titanium bone sutured anchors were placed at the anatomical insertion of
the tendon, and the tendon was repaired using a modified double-row technique. Follow-up at 6 months and 1 year postoperatively revealed
perfect Mayo Elbow Performance and Oxford Elbow Scores with no residual pain or range of motion deficits; triceps strength had returned to
pre-injurylevels.

Conclusion: Triceps tendon rupture is thought to be a relatively rare injury and among the rarest tendon injuries. It usually occurs in patients
with systematic diseases, such asrenal disease, or on medication, such as androgenic anabolic steroid use. As a result of its rareness, very few cases
of weightlifters or bodybuilders taking steroids have been reported in the literature. To our knowledge, this is the first case of non-traumatic
triceps tendon rupture inabodybuilderunder oralandrogenic anabolic steroids.
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Introduction supply originates from the profunda brachii artery. The insertion

The triceps brachii is the main operator of elbow extension and is  t© the olecranon consists of the central tendon and the lateral

composed of three different muscle bellies: the long head, which
originates from the infraglenoid tuberosity, and the lateral and
medial ones, which both originate from the posterior humerus.
The muscle is innervated by the radial nerve, and its vascular Tricepstendonrupture (TTR), whichisarelatively rare injury as

expansion of the triceps in a dome-shaped footprint, which
preserves elbow extension when central tendon rupture

happens.
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Figure 1: (a) MRI T2 trim coronal image (b) MRI T2 trim axial image showing almost

complete rupture of triceps tendon.

itaccounts for approximately 1% of all tendon ruptures, was first
described in 1868 by Partridge [1]. Even if it mainly affects
patients between 30 and 50 years old, cases in children or
patients in the eighth decade have been reported, too. This
injury is twice as frequent among male patients compared to
women [2]. These ruptures can be a partial tear of the
musculotendinous area, a complete tear at the insertional site,
or an interstitial tear in luminous shape [3] and can occur in a
variety of different mechanisms of injury, which mainly
summarize falls on an outstretched arm and eccentric
contraction, which is usually described among weightlifters. As
aresult of the elbow extensor anatomy, even in cases of complete
rupture, some strength in the elbow extension can be preserved,
which can cause a missed diagnosis and delay treatment. The
diagnosis is sometimes confirmed by the presence of the flake
sign in the plain radiographs, which is distinctive of an avulsion
fracture of the olecranon process. The flake sign is present in
61% of all cases with TTR [4]. The definitive diagnosis and
evaluation of the degree of the injury are better achieved using
magneticresonance imaging (MRI).

Several risk factors have been reported that may predispose to
this condition. Systemic disorders such as osteogenesis
imperfecta, Marfan syndrome, renal osteodystrophy,
rheumatoid arthritis, type I diabetes mellitus, renal
hypocalcemia, and liver disease have been related to the injury
[S, 6]. Taking into account that this type of injury is most
common among athletes, including weightlifters and football
players, chronic use of androgenic anabolic steroids (AAS) and
corticosteroids is also considered a risk factor. Even if the
reduction in the elasticity of the tendons as a result of the use of
extreme doses of AAS is widely accepted by the existing

Figure 2: Intraoperative imagine showing almost
complete rupture of the triceps tendon with only a
few tendon fibers intact on the lateral edge of the
olecranon

literature, which mainly includes a number of case reports [7],
the AAS-associated tendon rupture is not well supported. Most
cases of TTR in the latter group occur in young adults after
strenuous exercise or trauma. To the best of our knowledge, this
isthe first case ofatraumatic TTRinabodybuilder on AAS use.

Case Report

A 32-year-old male professional bodybuilder athlete presented
to the author’s institute’s Emergency Department (ED)
complaining of acute-onset pain and swelling of the right elbow
(dominant hand). The patient reported that while trying to
maneuver his motorbike to avoid a collision with another
vehicle, he felt sudden pain at the posterior elbow and heard a
popping sound. The patient reported to the ED fully
ambulatory and denied falling from the vehicle or any other
direct or indirect body contact or collision during the reported
event. His past medical history was remarkable for a myocardial
infarction 6 months ago that was managed with the placement
oftwo coronary stents. The patient has been on dual antiplatelet
therapy (aspirin 100 mg daily and clopidogrel 75 mg daily)
since. He also reported regular use of oral AAS such as
Boldenone, Testosterone, Metenolone, Trenbolone, and
Mesterolone in cycles for more than a decade and Stanozolol
almost daily, with varying doses, for the last 212 years.

On clinical examination, vital signs were within normal limits,
and swelling of the posterior aspect of the right elbow was
noted. Active extension of the elbow was reduced to a score of 2
out of 5§ in the Medical Research Council Manual Muscle
Testing scale [8], raising suspicion for TTR. Radiography did
not disclose any fracture or flake sign [4], and subsequent
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Figure 3: Intraoperative imagine showing the retraction
of the ruptured tendon and the evaluation attachment at
the footprint.

ultrasound and MRI of the elbow were performed. Ultrasound
and MRI revealed rupture of the triceps tendon at its insertion,
confirming the diagnosis (Figs. 1a,b).

The patient was admitted for further surgical management.
During the operation, the patient was placed in the left lateral
decubitus position with the right arm supported by a padded
post; no tourniquet was used during the procedure. The rupture
was approached with a linear incision over the posterior elbow,
as outlined by Conti Mica et al. [9]. Intraoperatively, almost
complete rupture of the triceps was noted at its insertion into
the olecranon, with only afew tendon fibers on the lateral side of
the muscle intact (Fig. 2). No avulsed fragments were noted.
The ulnar nerve was identified and protected. The tendon was
debrided at its insertion, the hematoma was removed, and the
retraction of the tendon was evaluated (Fig. 3). After the
recognition and preparation of the triceps’s footprint, two 3.5
mm titanium bone suture anchors (DORATEK
PIEX®, TIAN-0351) were placed at the
anatomical insertion of the tendon, and the
tendon was repaired using a modified double-
row technique. Two sutures from each anchor
were passed in a Krackow-type whipstitch
fashion through the tendon, and each strand
from the whipstitch was tied down to the
matched suture anchor. Mattress sutures from
each pair of stitches were placed in the distal
tendon approximately 2 cm proximal to the end.

igure 4: Final intraoperative imaging, near complete Figure 5: Lateral X-ray of the elbow joint at the 8th week showing
coverage of the anatomic footprint was achieved.

the placement of the titanium bone anchors.

configuration and tied securely to the remaining sutures’ tails of
the medial anchor, providing near complete coverage of the
anatomic footprint (Fig. 4). Full range of motion (ROM) was
documented intraoperatively. The arm was initially placed in
30° elbow flexion with a plaster splint. The postoperative period
was uneventful, and the patient was subsequently discharged.

Close follow-up ensued; 30° elbow flexion was maintained for 2
weeks postoperatively. Subsequently, the patient was moved to
ahinged brace with adjustable elbow flexion and extension. The
rehabilitation protocol followed Kocialkowski et al. [ 10]. In the
first2 weeks, the elbowwas placed ina 30° plaster splint until the
soft tissue and hematoma subsided. At 2—4 weeks, active elbow
flexion and extension to 0-60° with supination and pronation
exercises were allowed. Up to 6 weeks, active elbow flexion was
permitted to 90° and advanced to 120° at 8 weeks
postoperatively, when the hinged brace was removed (Fig. 5).

A 2.5 mm transosseous tunnel was made on the Figure 6: One year postoperative (a) full range of motion was documented on flexion and (b) on
proximal ulna, and the sutures’ tails of the lateral extension with no residual pain with patient reporting that triceps strength had returned to the

anchor were passed throughitin a figure-of-eight P re-injury levels.

Journal of Orthopaedic Case Reports | Volume 13 | Issue 7 | July 2023 | Page 70-76




Ntourantonis D, etal

www.jocr.co.in

Table 1: Casereports and case series of traumatic triceps rupture on body builders and weightlifters under androgenic anabolic steroids.

Further rehabilitation protocols included isometric exercises at
varying elbow angles in both open and closed chain mode, with
agradual return to normal activities. Follow-up at 6 months and
1 year postoperatively revealed perfect Mayo Elbow
Performance and Oxford Elbow Scores [11] in both
appointments with no residual pain or ROM deficit; triceps
strength had returned to the pre-injurylevels (Fig. 6 a,b).

Written consent was given by the patient for the publication of
this case and the images that accompanied this article on hislast
follow-up visit.

Discussion

TTR is a relatively rare injury. Their exact incidence is
unknown; however, Anzel et al., in a series of more than 1000
patients with tendon injuries, reported the occurrence of TTR
in <1% of the cases [ 12]. As aresult of the rareness of this injury,
very few TTR cases of weightlifters or bodybuilders taking AAS
have been reported in the literature to date (Table 1). However,
most of them occurred during strenuous exercise workouts or
after directimpactorafall [4].

Various risk factors have been recognized, such as systemic
conditions or substances, which most often occur in amateur or
professional weightlifters. Medical conditions such as renal,
thyroid, and parathyroid disease have been associated with
TTR and systemic steroids; IM-injected steroids and oral AAS

use have also been reported. Specifically, renal disease and AAS
are the most common medical conditions associated with TTR
[4]. A combination of a weightlifter who is using oral and/or
IM-injected anabolic steroids is even more worrisome for the
occurrence of TTR, asin our case.

AAS may exert deleterious effects on the tendons, and
therefore, these patients may be more prone to TTR. One of the
two main hypotheses about the association between the use of
AAS and the TTR summarizes muscle hypertrophy without
concomitant strengthening of the tendon, causing rupture
under stress loading, as a result of the AAS. In other words, the
use of AAS blocks the beneficial effects of exercise [13].
According to the alternative hypothesis, which is based on the
dysplasia of the collagen and proved in animal models, the
combination of excessive doses of AAS with muscle training can
change the tendon structure and make them stiffer and weaker
than usual [11, 12, 13, 14]. However, the AAS effect weans off
completely after substance discontinuation [14]. Even if no
clear evidence exists about the destructive effect of AAS use on
human tendons, the association between high risk of upperlimb
tendons rupture and AAS use is supported by studies (Table 2),
especially when the exposed population is compared with
subjectsnotonan AAS training program [15].

TTR may be more common in weightlifters or bodybuilders on
AAS [16, 17, 18, 19]. Stannard and Bucknell [18] reported a
young active-duty military trainer and power weightlifter with
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Table 2: Selected studies dealing with the relationship between the use of AAS and risk of tendon rupture.

history of prior oral and IM AAS use that presented with TTR
after weightlifting. However, the patient had also been treated
with IM steroids for olecranon bursitis the year prior to the TTR.
Therefore, it is unknown whether the use of AAS or IM steroids
for the bursitis was the culprit for the TTR. Furthermore, in our
case, the TTR occurred after an abrupt upper extremity move
and was not the result of weightlifting or any other exercise or
trauma. Bach et al. reported a 3-time Olympic weightlifter on
AAS who was diagnosed with a missed chronic TTR; he was
diagnosed almost 2% years after the initial insult and had a good
postoperative outcome [16]. Hameed et al. also reported a late
TTR diagnosis in a young bodybuilder; however, he admitted to
using oral and IM AAS as well as IM enhancement oil, IM
vitamin B12, and rapid-acting insulin as adjuvants for his
training sessions and competitions [17]. Therefore, it is not
certain whether the use of AAS was the major cause of the TTR.
Lastly, Sollender et al. reported four bodybuilders on AAS who
presented with TTR after vigorous exercise [ 19]. In our case, on
the contrary, the patient only admitted to abusing AAS,
rendering them a major possible cause of the TTR, denying
recent exercise or traumaas a cause of his injury.

The treatment of the TTR is based on the remaining extension
strength of the affected upper limb and the location of the tear,
considering the role of lateral triceps expansion and anconeus on
elbow extension and patients’ functional status [S]. Partial tears
<50%, more than 50% in sedentary patients, or complete tears of
the muscle belly are usually treated with splinting. The splint
immobilization at 30° flexion ranges from 3-4 weeks and is

followed by gradual elbow flexion mobilization. All cases of
complete distal triceps tear or partial tears >50% of the tendon
with extension weakness in active patients eligible for surgery
should be operatively treated [2, S]. Acute tears should be
treated with early primary repair within 2-3 weeks (cases treated
at 8 months have also been described) [20]. All different
treatment techniques are summarized in the advance of the acute
tear, which attaches the olecranon with heavy sutures through
tunnels, which pass throughout it. Moreover, the lateral triceps
expansion should be used as an augmentation, and any
disruption should be repaired. The postoperative care includes
immobilization at 30-45° for 2 weeks and then replacement of
the immobilization with a hinged brace or static thermoplastic
splintat 30-60° of flexion. According to the published protocols,
active gentle smooth flexion and passive or gravity-assisted
extension starts at 2 weeks, while active elbow extension should
be encouraged at 4 weeks [21]. Moreover, gentle strengthening
begins at 6 weeks until 3 months, and weightlifting not before
4-6 months after surgical treatment. More accelerated protocols
have been recommended when strong reconstruction is
achieved.

To our knowledge, this is the first case of non-traumatic TTRina
male bodybuilder patient taking oral AAS.

Conclusion

TTRisarare injury that is usually reported in patients with renal
disease or AAS users and, in most cases, occurs after strenuous
exercise or trauma. TTR without trauma or as a result of exercise
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is even rarer, and therefore, a high clinical index of suspicion is
required to diagnose this condition in order to provide
appropriate care for the patients. The meticulous clinical
evaluation, the proper diagnostic imaging, and moreover, the
proper communication with the patient are essential. particularly
when we have to deal with young bodybuilders. The quest for
muscle hypertrophy at any cost has increased the use of AAS
among this group, so we need to be suspicious and aware in order
to recognize the potential “hidden” and “rare” injuries in these
demanding patients, and furthermore, we should inform patients
under AAS ofthe potential dangers that this “habit” involves.

Clinical Message

It seems to be common knowledge that competitive athletes under
AAS are susceptible to non-traumatic tendon ruptures, including
TTR. Taking into account the hypothesized impact of this usage on
tendon strength and structure, a strong augmented tendon repair
accompanied by a meticulous rehabilitation program is thought to
be the “gold standard” for a good clinical outcome. Of equal
importance is patients’ compliance with postoperative guidelines
andrehabilitation programsin order to diminish rerupture risk.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,
the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
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