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ARTICLE INFO ABSTRACT
Keywords: Tendon injuries in weightlifters is known to be associated with steroid use. Bilateral simultaneous
Bilateral quadriceps injury quadriceps tendon rupture (BSQTR) is extremely rare with few cases reported in literature in

Squat trauma
Bodybuilding trauma
Weight-lifting trauma

young athletes. Unlike patellar tendon ruptures, they are more common in older age individuals.
These injuries can jeopardize an athlete's career. In this paper, we report a very rare case of
BSQTR in an elite bodybuilder who sustained a high mechanism trauma while squatting
heavyweights. He sustained bilateral anterior cruciate ligament (ACL) injury and a left ankle
fracture. All injuries were treated surgically except for the left ACL as it was asymptomatic on
follow-up. The challenge in this case was to treat his injuries and to regain his baseline functional
status in the shortest period of time. Following treatment, the patient had a satisfactory clinical
outcome with focused rehabilitation. Despite the devastating trauma, the patient was able to
progress throughout the treatment plan and has regained his baseline functional status in less
than 18 months and has resumed his competitive bodybuilding career. From the available liter-
ature, this is the first case to be reported with such combined injuries that was treated and showed
a satisfactory outcome in a short period of time.

Introduction

QTR typically present in old age individuals with few presenting with bilateral injury simultaneously in contrast to patellar tendon
ruptures which commonly present in younger age [1]. Several factors that can predispose patients to quadriceps tendon ruptures are
described and can be divided in to local, or systemic factors. Local factors include, micro-tears following repetitive use, pre-existing
tendinitis, or local use of steroids. Systemic factors includes; fluroquinolones use, obesity, older age, rheumatological disorders,
anabolic steroids use, or chronic renal failure [1]. BSQTR in young individuals have been reported, and most of them, a predisposing
risk factor was present mainly, steroid use [2,3]. Some of the cases were associated with other injuries including; ankle fracture, ACL
injury, and tibia fracture [2-5]. We present a rare case of a 32 years old male who is an elite bodybuilder and presented to us following
a trauma sustained while doing heavy squat exercise. He was diagnosed with BSQRT, bilateral ACL injury, and a left lateral malleolus
fracture that were treated accordingly and showed a desirable outcome on follow up over 30 months period.

Abbreviations: QTR, quadriceps tendon ruptures; BSQTR, bilateral simultaneous quadriceps tendon rupture; ACL, anterior cruciate ligament; AP,
anteroposterior; MRI, magnetic resonance imaging; CTA, computed tomography with angiogram.
* Corresponding author at: Department of Orthopedic Surgery at King Saud Medical City, Ministry of Health Riyadh First Health Cluster, Ulaishah,
7790 Al Imam Abdul Aziz Ibn Muhammad Ibn Saud, 12746, Riyadh, Saudi Arabia.
E-mail addresses: B.alrashedan@gmail.com, b.alrashedan@ksmec.med.sa (B.S. Alrashedan).

https://doi.org/10.1016/j.tcr.2023.100883

Accepted 6 August 2023

Available online 9 August 2023

2352-6440/© 2023 The Authors.  Published by Elsevier Ltd.  This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:B.alrashedan@gmail.com
mailto:b.alrashedan@ksmc.med.sa
www.sciencedirect.com/science/journal/23526440
https://www.elsevier.com/locate/tcr
https://doi.org/10.1016/j.tcr.2023.100883
https://doi.org/10.1016/j.tcr.2023.100883
https://doi.org/10.1016/j.tcr.2023.100883
http://creativecommons.org/licenses/by-nc-nd/4.0/

B.S. Alrashedan et al. Trauma Case Reports 47 (2023) 100883

Fig. 1. Legend: Anteroposterior and lateral radiographs of the left ankle showing lateral malleolus fracture.

Case report

A 32 years old male who is an elite bodybuilder with no known chronic medical illnesses was presented to our emergency
department unable to bear weight on both lower limbs following a fall while squatting 585 1b. The injury was recorded and was
presented to us by the patient. He acknowledged receiving human growth hormones, as well as anabolic steroids as enhancing agents
for competitive bodybuilding chronically. Ankle films revealed a short oblique fibula fracture (Fig. 1). CTA of bilateral lower limbs
were requested and were negative for vascular injury. Later, MRI scan revealed BSQTR, and bilateral ACL injuries (Figs. 2, 3). After
stabilization, the patient was operated for the QTRs utilizing an open approach and transosseus repair to the patellae and open
reduction and internal fixation of the lateral malleolus fracture. At 6-months postoperatively, he was operated for the right ACL tear
only since clinically and on imaging studies, the left side was unremarkable (Fig. 4). He was progressed through rehabilitation and
started competing at 18 months post-injury. He has been followed up for 30 months and as of the last follow-up, he has competed in 4
different bodybuilding shows and reported an excellent self-rated satisfaction and recovery back to his normal baseline (Fig. 5).

Discussion

BSQTRs are associated with anabolic steroids use in young athletes. Dhillon MS et al. found seven cases in his literature review with
BSQTRs in weight-lifting athletes, five of them (71.42 %) had a history of anabolic steroids use and more than half of the reported case
in his review were weight-lifting related in young athletes [2]. QTR have been reported as a result of a resisted eccentric contraction of
the muscle with the knee in flexion or landing on a flexed knee [2]. Knee wraps are commonly used in heavy-lifting athletes, it can
prevent patellar movement cephalad with knee flexion and could be a potential factor leading to this injury instead of patellar tendon
ruptures.

High index of suspicion for vascular injury lead us to request bilateral CTA due to the significant mechanism of injury sustained
potentially leading to knee dislocations. Up-to 50 % of traumatic knee dislocation cases could be relocated spontaneously prior to
presentation [6]. Fenelon C et al. reported a similar case to ours as their patient sustained a unilateral ACL injury which was diagnosed
5 months following the indexed tendons repair and did not require surgical treatment after rehabilitation [3]. Staged treatment was
decided in the management of the ACL as we were worried that the rehabilitation of the repaired tendons might affect the outcome of
the reconstructed ligaments if done in the same setting. Following six-months, reassessment was done and showed a right knee
instability and normal exam of the left knee. MRI was repeated and showed an intact left ACL signifying a sprain at time of injury.
Bikkina RS et al. reported a case with an associated ankle fracture consistent with a similar injury pattern to ours according to Lauge-
Hansen's supination external rotation [5,7]. Another case was reported by Grenier R et al. as their patient sustained a spiral fracture to
the distal tibia and proximal fibula signifying an external rotation causing trauma [4]. Squatting with hips in external rotation improve
the lumber lordotic position and increase the activity of the gluteus maximus while decreasing the activity of back muscles [8]. This is
probably the reason why our patient and the previously reported cases were associated with external rotation caused fractures as a
result of squatting with both limbs in external rotation.

Suture anchor fixation was found to be mechanically advantageous compared to the classic transosseus patellar fixation of the
repaired quadriceps tendon in a cadaveric study, with less dissection needed to expose the entire patella [9]. Plesser S et al. found no
difference in-terms of re-rupture rates when the two techniques were compared [10]. Classic transosseus patellar fixation was



Fig. 2. Legend: (A) sagittal proton density (PD) of the right knee showing complete quadriceps tendon injury, (B) a sagittal T2 cut showing ACL injury, (C) a coronal T2 cut showing an empty notch sign
and signal intensity around the medial meniscus.
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Fig. 3. Legend: (A) PD cut of the left knee showing high grade quadriceps tendon injury at musculotendinous junction, (B) another cut showing the
extent of the injury with an associated ACL injury.

Fig. 4. Legend: Left knee sagittal MRI T1 (A), and T2 sequence (B) demonstrating a normally appearing left ACL. Right knee sagittal MRI T1 (C), and
PD sequences (D) showing an injured ACL.
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Fig. 5. Legend: Clinical photographs taken at 10 months (A) and 30 months post-surgery (B) demonstrating excellent recovery and aesthetic looking
thighs. The later was taken shortly before a bodybuilding competition.

convenient for the treating surgeon and was used accordingly. We believe that the presentation of our case is extremely rare given the
involvement of both ACLs and the left ankle. Moreover, the outcome of our patient is satisfactory in a relatively short period of time
with no residual functional or clinical limitation and has reached pre-injury competitive level.
Conclusion

Heavy squatting can lead to a devastating BSQR in a young elite bodybuilder. Care should be taken to rule other possible associated
injuries in such cases. Functional status regain is possible, and rehabilitation should be individualized to each patient's injury and
progress. Commitment to treatment and the desire to come back from such injury are really important factors for an individual's
pathway to resumption of an athletic career. This case report illustrates an extremely rare injuries that were treated and showed an
excellent recovery in a short period.
Ethical consideration
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