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Abstract

Background: Acute bilateral patellar tendon rupture is a rare occurrence, with only 1 case reported in the English
literature of a young, fit athlete with no regular medications. To our knowledge this is the first such case reported
using a LARS reconstruction.

Case presentation: A 26-year-old otherwise well ex-olympic gymnast with bilateral acute on chronic patellar tendon
rupture underwent reconstruction using LARS ligaments. At four years post-operatively he has maintained full range of
motion and strength, without re-rupture or any evidence of synovitis.

Conclusion: The use of LARS ligament for reconstruction of the patellar tendon is a viable and effective option for
rupture. It avoids donor site morbidity associated with autograft. Reconstruction of both patellar tendons
simultaneously in a young, elite-level athlete has not previously been reported in the English-language literature.
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Background
Bilateral patellar tendon rupture is an extremely rare
occurrence, with only 50 cases present in the reported
literature. There are few reported cases in the literature
in a fit and otherwise well young patients [1–4]. Large
tendinous rupture has commonly been reported in the
context of systemic diseases such as diabetes mellitus,
rheumatoid arthritis, lupus erythematosus, end stage
renal disease and hyperparathyroidism [5–8]. Repeated
or prolonged use of corticosteroids either systemically or
locally may also predispose to tendon rupture. Many
athletes are involved in repetitive sporting activities that
place stresses on the extensor mechanism of the knee,
however only a few suffer from “Jumper’s knee” and
even fewer experience the end stage of this where the
tendinous attachment of the patella is ruptured. Patellar
tendon rupture tends to occur more commonly in those
under the age of 40 years, whereas quadriceps tendon
rupture tends to occur in those older than 40 years;

there have been two reports of simultaneous patellar
and contralateral quadriceps tendon ruptures [9–11].
Our aim herein is to present a case of bilateral patellar

tendon rupture in a 26 year old gymnast which was
repaired simultaneously with Ligament Augmentation
Reconstruction System (LARS) ligaments. This is an
extremely rare condition and to our knowledge this is
the first case in the reported literature repaired using
LARS ligaments.

Case presentation
Presentation
A 26-year-old male ex-Olympic gymnast and gymnastics
coach presented to our emergency department with
bilateral knee pain and inability to straight leg raise
secondary to jumping from the roof of his single story
home, where his legs gave way after he landed on his
feet. This is in the context of landing a jump vault and
hearing a “popping sound” and sudden onset pain from
his knees bilaterally 3 days prior. He had a background
of chronic patellar tendonitis and a repair of his left
patellar tendon for partial rupture 9 years previously.
The patient was otherwise well and taking no regular
medications. Physical examination revealed bilateral

* Correspondence: ajtalia@gmail.com
Orthopaedic Department, Western Hospital, Gordon Street, Footscray, Victoria
3011, Australia

© 2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Talia and Tran BMC Musculoskeletal Disorders  (2016) 17:302 
DOI 10.1186/s12891-016-1161-1

http://crossmark.crossref.org/dialog/?doi=10.1186/s12891-016-1161-1&domain=pdf
mailto:ajtalia@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Fig 1 Photography of the pre-operative clinical examination, demonstrating a palpable defect superior to the tibial tuberosity (a) and bilateral
patella alta (b)

Fig 2 Pre-operative imaging demonstrating bilateral patellar tendon rupture: Xray imaging (a) Anteroposterior (AP) view of the right knee, (b) AP
view of the Left knee. c Lateral view right knee and (d) lateral view left knee. These four images indicate bilateral patella alta. Ultrasound imaging is
shown in: (e) Saggital view of the right patellar tendon demonstrating a 1.65 cm defect indicating rupture, (f) Saggital view of the left patellar tendon
demonstrating a 1.49 cm retraction indicating rupture. g Bilateral views of the distal tibial insertions indicating that this was intact bilaterally
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patella alta with a palpable defect superior to the tibial
tuberosity; there were no significant joint effusions
(Fig. 1).

Investigations
Xray demonstrated high riding patella bilaterally. The
diagnosis was confirmed on ultrasound, with the right
proximal insertional fibres ruptured and 1.5 cm retraction
(Fig. 2). The right distal tibial insertion was intact. The left
had a similar appearance with some calcified areas on the
retracted fibres, which were believed to represent chronic
calcification and/or avulsion fragments.

Surgery
The patient was consented for a bilateral patellar tendon
reconstruction rather than a primary repair due to the
poor quality of the tendons. Autograft was not considered
as the injury was bilateral and due to the volume of
remaining tendon fibres. The aim being to return him to
his elite gymnastics as soon as possible. Surgery was
performed by the senior author (PT).
Bilateral midline incisions were made over both knees,

the operative findings confirmed the sonographic
diagnosis. The reconstruction was performed using a
‘figure 8’ pattern through a transverse patellar tunnel
with screw fixation to two tibial tunnels. The knee was
placed at 90° of flexion prior to tensioning of the
ligaments. The remnants of the patella tendon where su-
tured to the LARS ligaments using a braided, absorbable

suture. The patella tendon was repaired using 2x cork-
screw anchors (medial and lateral). The wound was
closed in layers achieving meticulous haemostasis
(Fig. 3).
Post-operative Xrays indicated adequate screw and

tibial tunnel placement (Fig. 4). The patient was allowed
to weight bear as tolerated and placed in extension knee
splints for 2 weeks to minimize the chance of wound
dehiscence. Rehabilitation with physiotherapy started on
day 1 focusing initially on passive range of motion
(ROM) exercises then on extensor and quadriceps
strength.

Progress
At the two-week wound review post-operatively the
patient still had some ongoing pain and swelling after
bending the knees, however there were no signs of
wound infection. The ROM of the right knee was 0-85°
and the left 0-45°. At this appointment the patient was
able to complete a straight leg raise bilaterally indicating
an intact extensor mechanism. Two months post-
operatively ROM was 0-125° bilaterally with no reported
complications. At four months his ROM had improved
to 0-130°.
At four years post-operatively, the patient is running a

gymnastics club and actively coaching young gymnasts.
He still experiences mild discomfort on descending
stairs if carrying heavy loads but is otherwise painfree.
He has not returned to training for competitive

Fig 3 Intraoperative photographs from our bilateral patellar reconstruction: The exposed right (a) and left (b) (torn tendon ends indicated by
arrows) patellar tendons demonstrating completely ruptured tendons. The right (c) and left (d) LARS ligaments (indicated by *) in situ during
placement of the transverse tibial tunnels
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gymnastics. The patient claims he could return to some
of the gymnastics skills but would struggle with vault
and floor exercises secondary to lack of training. His
Tegner Lysholm Knee score is 80, Modified Cincinatti
rating score is 77 and Mohtadi-QOL Knee score is 58.

Physical examination demonstrates well healed scars, no
ligamentous instability or pain on palpation of the patellar
tendon and bilateral ROM from 0-130° (Fig. 5).

Discussion
Patellar tendon rupture is a debilitating injury. Despite
spontaneous patellar tendon rupture in an otherwise well
patient being a rare occurrence, there are some cases
described in the literature [1–4]. To our knowledge, this
is the only case reported in a young, fit athlete using a
LARS synthetic ligament. If neglected or not correctly
diagnosed, patellar tendon ruptures can become chronic
and are technically difficult to repair [12, 13]. The
management goal of this type of injury is to restore the
mechanism that facilitates active knee extension; this is
commonly achieved with end-to-end sutures or recon-
struction to protect the injured tendon. Patients who
undergo delayed repair are at risk of loss of full knee
flexion and decreased quadriceps strength [13, 14].
Hence, swift treatment of fresh rupture is needed to
prevent tendon retraction leading to quadriceps contrac-
tures and loss of extensor function. In chronic disease,
or acute disease with poor tissue quality due to under-
lying disease or severity of injury, tendon grafts are often
used to augment reconstruction. The use of hamstrings
and tendoachilles autografts provide a viable option for
successful reconstruction [2, 15, 16]. However the
technique can be limited by adhesions, contractures and
quadriceps atrophy post-operatively [17]. Thus in some
cases artificial tendon grafts are preferred, avoiding the

Fig 4 Post-operative Xrays demonstrating patellar and tibial tunnel
placement. a AP view right knee, (b) AP view left knee, (c) Lateral view
right knee and (d) lateral view left knee. These tunnels demonstrate
the way in which the ‘figure 8’ reconstruction was performed

Fig 5 Physical examination at four years post-operatively demonstrates (a) bilateral well healed scars, (b) flexion to 130° bilaterally and (c) full
extension bilaterally
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morbidity from donor site harvesting procedures. Extensor
mechanism repair using carbon fibre had shown encour-
aging results in the late 1980s. More recently, extensor
mechanism deficiencies using LARS reconstruction has
been demonstrated to be effective in both patellar tendon
ruptures [18] and after radical tumour resection [19].
The use of LARS ligament is well established in the

case of other ligamentous reconstruction of the knee,
particularly the anterior cruciate ligament (ACL), LARS
has been shown to be advantageous for the early return
to high-demand activities [20–22]. Advantages of the
LARS ligament are as follows: (1) avoidance of donor
site morbidity, (2) the ligament’s mechanical properties
which allows early mobilization and quicker rehabilitation,
(3) no evidence of graft rejection, (4) fibroblast ingrowth
into the LARS matrix and (5) the possibility of repeating
the reconstruction in case of failure [18, 23, 24]. There is
no long-term data and a lack of quality randomized trials
on LARS, in fact the effects of LARS on the natural heal-
ing process of a patellar tendon are unknown. Long-term
data from other synthetic ligaments raise the possibility of
long-term failure and iatrogenic osteoarthritis. LARS
ligaments have previously been reported successfully in
unilateral patellar tendon reconstruction in the elderly
patient cohort [18]. Our report differs in that we report
successful use with long term follow up in a high-demand
young patient with bilateral rupture.
The use of a ‘figure 8’ patellar tendon repair has been

previously described by Takazawa et al. The advantages
of such a technique includes: no need for cerclage
wiring, which obviates the need for a second procedure
to remove foreign material. No need for formation of a
large hole in the patella, increasing the risk of a fracture.
Transmission of the load from the patella to the tibial
tuberosity and allows for appropriate patellar tracking
on knee flexion. Most importantly, early mobilization
and rehabilitation is possible as this technique avoids
post-operative casting [25]. Our report differs in that
they describe a hamstrings autograft.
This report highlights some important points. Firstly

bilateral patellar tendon rupture is uncommon but can
be extremely debilitating. In our case the early recogni-
tion and surgical treatment allowed early rehabilitation,
which provided a good surgical and functional outcome.
Our case is in keeping with the evidence, with the bilateral
LARS reconstruction allowing our patient to return to his
day-to-day activities in the community. Although he is no
longer able to perform multiple backflips with a floor
routine or launch off the vault, he is able to complete a
difficult routine on the trampoline.

Conclusions
We report a case of the use of LARS ligaments for the
reconstruction of an acute bilateral patellar tendon

rupture in a high-demand, gymnast with successful
long-term follow up as demonstrated by PROMs. The
surgical technique presented herein in simple and repro-
ducible and is the first description of its kind.

Abbreviations
ACL, anterior cruciate ligament; LARS, ligament augmentation reconstruction
system; PROMs, patient reported outcome measures; QOL, quality of life;
ROM, range of motion

Acknowledgements
We thank the patient for making the time and effort and providing consent
for this case report.

Funding
There were no funding sources for this article.

Availability of data and materials
This is a case report of a single patient, to protect privacy and respect
confidentiality; none of the raw data has been made available in any public
repository. The original operation reports, intra-operative photographs,
imaging studies and outpatient clinic records are retained as per normal
procedure within the medical records of our institution.

Authors’ contributions
AT collected the data, imaging and operation reports and wrote the initial
draft of the manuscript and subsequent revisions. PT is the senior author
who is the treating surgeon of the patient. He is responsible for oversight of
the report and editing the manuscript. All authors read and approved the
final manuscript.

Competing interests
The authors declare that they have no financial or other conflicts of interest
in relation to this research and its publication.

Consent for publication
The authors have obtained the patient's informed written consent for print
and electronic publication of this case report, including reproduction of any
images seen herein. A copy of this signed declaration is retained in the
patient’s medical record at our institution.

Ethics approval and consent to participate
This case report was produced in accordance with our institutional ethics
policy.

Received: 28 March 2016 Accepted: 12 July 2016

References
1. Pires e Albuquerque RS, de Araujo GC, Labronici PJ, Gameiro VS. Patellar

ligament rupture in an adolescent. BMJ Case Rep. 2015;2015.
2. Kim JR, Park H, Roh SG, Shin SJ. Concurrent bilateral patellar tendon rupture

in a preadolescent athlete: a case report and review of the literature.
J Pediatr Orthop B. 2010;19(6):511–4.

3. Taylor BC, Tancev A, Fowler T. Bilateral patellar tendon rupture at different
sites without predisposing systemic disease or steroid use. Iowa Orthop J.
2009;29:100–4.

4. Divani K, Subramanian P, Tsitskaris K, Crone D, Lamba M. Bilateral patellar
tendon rupture. JRSM Short Rep. 2013;4(11):2042533313499557.

5. Chen CH, Niu CC, Yang WE, Chen WJ, Shih CH. Spontaneous bilateral
patellar tendon rupture in primary hyperparathyroidism. Orthopedics.
1999;22(12):1177–9.

6. Chen CM, Chu P, Huang GS, Wang SJ, Wu SS. Spontaneous rupture of the
patellar and contralateral quadriceps tendons associated with secondary
hyperparathyroidism in a patient receiving long-term dialysis. J Formos Med
Assoc. 2006;105(11):941–5.

7. Gould ES, Taylor S, Naidich JB, Furie R, Lane L. MR appearance of bilateral,
spontaneous patellar tendon rupture in systemic lupus erythematosus.
J Comput Assist Tomogr. 1987;11(6):1096–7.

Talia and Tran BMC Musculoskeletal Disorders  (2016) 17:302 Page 5 of 6



8. Peiro A, Ferrandis R, Garcia L, Alcazar E. Simultaneous and spontaneous
bilateral rupture of the patellar tendon in rheumatoid arthritis. A case
report. Acta Orthop Scand. 1975;46(4):700–3.

9. Karadimas EJ, Kotzamitelos D, Kakagia DD, Hatziyiannakis A. Spontaneous
rupture of the patellar tendon and the contralateral quadriceps tendon,
associated with lupus erythematosus: analysis of the literature.
Case Rep Orthop. 2011;2011:569363.

10. Muratli HH, Celebi L, Hapa O, Bicimoglu A. Simultaneous rupture of the
quadriceps tendon and contralateral patellar tendon in a patient with
chronic renal failure. J Orthop Sci. 2005;10(2):227–32.

11. Murphy KJ, McPhee I. Tears of major tendons in chronic acidosis with
elastosis. J Bone Joint Surg Am. 1965;47:1253–8.

12. Kannus P, Natri A. Etiology and pathophysiology of tendon ruptures in
sports. Scand J Med Sci Sports. 1997;7(2):107–12.

13. Greis PE, Lahav A, Holmstrom MC. Surgical treatment options for patella
tendon rupture, part II: chronic. Orthopedics. 2005;28(8):765–9. quiz 770–1.

14. Greis PE, Holmstrom MC, Lahav A. Surgical treatment options for patella
tendon rupture. Part I: Acute Orthopedics. 2005;28(7):672–9. quiz 680–1.

15. Ecker ML, Lotke PA, Glazer RM. Late reconstruction of the patellar tendon.
J Bone Joint Surg Am. 1979;61(6A):884–6.

16. Van der Bracht H, Verdonk R, Stuyts B. Augmentation of a patellar tendon
repair with an autologous semitendinosus graft. Acta Orthop Belg.
2009;75(3):417–9.

17. Cadambi A, Engh GA. Use of a semitendinosus tendon autogenous graft for
rupture of the patellar ligament after total knee arthroplasty. A report of
seven cases. J Bone Joint Surg Am. 1992;74(7):974–9.

18. Naim S, Gougoulias N, Griffiths D. Patellar tendon reconstruction using LARS
ligament: surgical technique and case report. Strategies Trauma Limb
Reconstr. 2011;6(1):39–41.

19. Dominkus M, Sabeti M, et al. Reconstructing the extensor apparatus with a
new polyester ligament. Clin Orthop Relat Res. 2006;453:328–34.

20. Lavoie P, Fletcher J, Duval N. Patient satisfaction needs as related to knee
stability and objective findings after ACL reconstruction using the LARS
artificial ligament. Knee. 2000;7(3):157–63.

21. Nau T, Lavoie P, Duval N. A new generation of artificial ligaments in
reconstruction of the anterior cruciate ligament. Two-year follow-up of a
randomised trial. J Bone Joint Surg Br. 2002;84(3):356–60.

22. Ibrahim SA, Ahmad FH, et al. Surgical management of traumatic knee
dislocation. Arthroscopy. 2008;24(2):178–87.

23. Trieb K, Blahovec H, et al. In vivo and in vitro cellular ingrowth into a new
generation of artificial ligaments. Eur Surg Res. 2004;36(3):148–51.

24. Pan X, Wen H, Wang L, Ge T. Bone-patellar tendon-bone autograft versus
LARS artificial ligament for anterior cruciate ligament reconstruction.
Eur J Orthop Surg Traumatol. 2013;23(7):819–23.

25. Takazawa Y, Ikeda H, et al. Reconstruction of a ruptured patellar tendon
using ipsilateral semitendinosus and gracilis tendons with preserved distal
insertions: two case reports. BMC Res Notes. 2013;6:361.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Talia and Tran BMC Musculoskeletal Disorders  (2016) 17:302 Page 6 of 6


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Presentation
	Investigations
	Surgery
	Progress

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	References

