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Adolescent tibial tubercle avulsion fractures represent an uncommon, but clinically significant condition for
emergency medicine physicians. Early recognition of the signs and symptoms of this pediatric orthopedic diag-
nosis are important, as anterior compartment syndrome can occur in up to 10-20% of cases. Anterior tibial tuber-
cle fractures are generally sport related injuries, occurring primarily in otherwise healthy adolescent males
between the ages of 11-17. They account for less than 3% of all epiphyseal injuries in this age group and are rarely

bilateral in nature. In this article, we present a case with two unique clinical features: bilateral sports related tibial
tubercle avulsion fractures and subsequent development of bilateral clinical compartment syndrome. We briefly
review the risk factors, presentation, and diagnosis of this rare but clinically important condition.

Published by Elsevier Inc.

1. Introduction

Tibial tubercle avulsion fractures are rare injuries, occurring primar-
ily in athletic adolescents, that account for less than 3% of all epiphyseal
injuries between the ages of 11-17 [1-4]. Bilateral tibial tubercle avul-
sion fractures are even more uncommon, with less than 25 cases re-
ported in the literature [1,3,5]. The young athlete's tibial physis is
vulnerable to high energy traction forces from sports like gymnastics,
football, or basketball prior to physeal closure [6,7]. The injury results
from sudden, forceful quadriceps contraction exceeding the strength
of the unfused physis [8]. Patients generally present in sudden pain
after an athletic event involving sprinting or jumping with tenderness,
palpable deformity, ecchymosis, and swelling over the tibial tubercle
with decreased leg extension functionality [1,4,5,7,9,10]. Rupture of
the anterior tibial recurrent artery secondary to the fracture frequently
leads to compartment syndrome of the lower leg's anterior
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compartment [11]. Early recognition and orthopedic consultation for
potential surgical management is imperative to avoid known potential
complications like compartment syndrome, vascular compromise,
non-union, and mal-union [3,11,12]. With early diagnosis and involve-
ment of the orthopedic surgical team, patients have an excellent prog-
nosis and can return to full function in 3.9 months (average) post-
operatively [12]. In this case report we present sports related simulta-
neous bilateral tibial tubercle avulsion fractures in an adolescent male
with subsequent development of bilateral clinical anterior compart-
ment syndrome.

2. Case report

A previously healthy 15-year-old male presented to the emergency
department with sudden onset of bilateral anterior knee pain and swell-
ing, which occurred with abrupt deceleration during a football passing
route. He could not bear weight or actively extend either knee immedi-
ately after injury. The proximal anterior tibial regions were exquisitely
tender and swollen (Fig. 1). Diagnosis was quickly reached in the emer-
gency department when lateral radiographs showed bilateral avulsion
fractures of the tibial tubercle (Fig. 2). The patient noted significant pro-
gression of anterior tibial pain and swelling without paresthesia or pulse
deficit during his emergency department course. Pediatric orthopedics
was consulted and expressed significant concern for bilateral clinical
compartment syndrome. Measurement of compartment pressures was
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Fig. 1. Bilateral proximal anterior tibial swelling.

deferred given high index of suspicion. The child was transferred to the
operating room where he received bilateral anterior compartment
fasciotomies and bilateral open reduction and fixation of both tubercles
to the tibial metaphyses with 4.0 mm cannulated screws. He returned to
playing football six months after surgery and at two years after injury,
reported no adverse long-term effects.

3. Discussion

Compartment syndrome occurs in up to 20% of tubercle avulsion
fractures, which is nearly double the rate found in tibial diaphyseal frac-
tures [8,12-14]. Osgood-Schlatter disease is thought to be a predispos-
ing factor for tibial tubercle avulsion; however, a compelling
relationship remains unproven [4-6]. Maintaining a high suspicion for
compartment syndrome can prevent complications such as vascular
compromise, muscle necrosis, and nerve damage [10,15]. Diagnosis
can be made based on clinical symptoms alone, intra-compartmental
pressure, or both. A tense and distended compartment with the pres-
ence of pain out of proportion and paresthesia is sufficient for a clinical
diagnosis. Although directly measured intra-compartmental pressures
can facilitate the diagnosis of compartment syndrome, interpretation
of these values can be challenging with healthy children having higher
average lower leg compartment pressures than adults [16]. For this
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reason, clinical diagnosis often obviates intra-compartmental pressure
measurement, and treatment can proceed to fasciotomy based on a
high index of suspicion [15]. Consequently, when the decision has
been made for operative management under general anesthesia,
fasciotomies are usually performed based on clinical impression, re-
gardless of measured pressure, because of the high risk for progression
[8,15].

A previous case series reported that only 4 of 40 patients exhibited
hard symptoms of vascular compromise at initial presentation, but
54% (22 of 41 fractures) received fasciotomies because the surgeon
felt that the patient was developing clinical compartment syndrome
[8]. There were no reported adverse side effects reported in these ante-
rior fasciotomies [8]. Of the other 23 reported bilateral fracture cases,
only one case reported compartment syndrome, and it was in the
right leg only [3]. Our case is unique because the patient received bilat-
eral fasciotomies for bilateral clinical compartment syndrome, which
has not been previously described in the literature. The approach to di-
agnosis of tibial tubercle avulsion fracture was classically plain radio-
graphs alone [8,10]. However, this method often under-classifies the
extent of injury and new recommendations suggest the additional use
of CT or MRI to demonstrate the full extent of intra-articular involve-
ment [8,9].

4. Conclusion

This case is one of the first to report bilateral tibial tubercle avulsion
fractures with the development of bilateral clinical anterior compart-
ment syndrome. While uncommon, this pediatric orthopedic diagnosis
is important for emergency physicians given the high association with
subsequent development of anterior compartment syndrome. Early de-
tection can lead to prompt orthopedic consultation, potentially mini-
mizing the long-term complications of neurovascular compromise in
these otherwise healthy, active children.
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Fig. 2. Right and left lateral knee X-ray images through the proximal tibia. Arrows demonstrate physeal widening. No evidence of epiphyseal or intra-articular injury.


https://doi.org/10.1097/BPB.0000000000000313
https://doi.org/10.1007/s00167-003-0417-0

I. Yue et al. / American Journal of Emergency Medicine 37 (2019) 1603.e3-1603.e5

[3] Roy SP, Nag K. Simultaneous bilateral tibial tuberosity avulsion fractures in adoles-
cence: case report and review of 60 years of literature. Injury 2013;44(12):
1953-5. https://doi.org/10.1016/j.injury.2013.04.006.

[4] Hamilton SW, Gibson PH. Simultaneous bilateral avulsion fractures of the tibial tu-
berosity in adolescence: a case report and review of over 50 years of literature.
Knee 2006;13(5):404-7. https://doi.org/10.1016/j.knee.2006.04.008.

[5] Tulic G, Sopta ], Bumbasirevic M, Todorovic A, Vucetic C. Simultaneous bilateral avul-
sion fracture of the tibial tubercle in adolescent: a case report. ] Pediatr Orthop B
2010;19(1):118-21. https://doi.org/10.1097/BPB.0b013e328331046a.

[6] Abalo A, Akakpo-numado K, Dossim A, Walla A, Gnassingbe K, Tekou A. Avulsion
fractures of the tibial tubercle in adolescents. Clin Orthop Relat Res 2006;NA(177).
https://doi.org/10.1097/00003086-198307000-00028 1827??187.

[7] Freidl M, Javandel M, Old A, Realyvasquez ], Jakoi A, Tom ]. Tibial tubercle avulsion
fractures in adolescent basketball players. Orthopedics 2012;35(8):692-6. https://
doi.org/10.3928/01477447-20120725-07.

[8] Pandya NK, Edmonds EW, Roocroft JH, Mubarak SJ. Tibial tubercle fractures: compli-
cations, classification, and the need for intra-articular assessment. ] Pediatr Orthop
2012;32(8):749-59. https://doi.org/10.1097/BP0O.0b013e318271bb05.

[9] Schiller ], DeFroda S, Blood T. Lower extremity avulsion fractures in the pediatric and
adolescent athlete. ] Am Acad Orthop Surg 2017;25(4):251-9. https://doi.org/10.
5435/JAAOS-D-15-00328.

1603.e5

[10] Khoriati A-A, Guo S, Thakrar R, Deol RS, Shah KY. Bilateral atraumatic tibial tubercle
avulsion fractures: case report and review of the literature. Injury 2015;46(4):
767-9. https://doi.org/10.1016/j.injury.2015.01.012.

[11] Agarwalla A, Puzzitiello R, Stone AV, Forsythe B. Tibial tubercle avulsion fracture
with multiple concomitant injuries in an adolescent male athlete. Case Rep Orthop
2018;2018:1-5. https://doi.org/10.1155/2018/1070628.

[12] Frey S, Ganley TJ, Hosalkar H, David Horn B, Heath A, Cameron DB. Tibial tuberosity
fractures in adolescents. ] Child Orthop 2008;2(6):469-74. https://doi.org/10.1007/
511832-008-0131-z.

[13] Wind TC, Saunders SM, Barfield WR, Mooney JF, Hartsock LA. Compartment syn-
drome after low-energy tibia fractures sustained during athletic competition. J
Orthop Trauma 2012. https://doi.org/10.1097/BOT.0b013e3182163367.

[14] Shadgan B, Pereira G, Menon M, Jafari S, Darlene Reid W, O'Brien PJ. Risk factors for
acute compartment syndrome of the leg associated with tibial diaphyseal fractures
in adults. ] Orthop Traumatol 2015. https://doi.org/10.1007/s10195-014-0330-y.

[15] Ferlic PW, Singer G, Kraus T, Eberl R. The acute compartment syndrome following
fractures of the lower leg in children. Injury 2012;43(10):1743-6. https://doi.org/
10.1016/j.injury.2012.06.025.

[16] von Keudell AG, Vrahas MS, Dyer GSM, et al. Diagnosis and treatment of acute ex-
tremity compartment syndrome. Lancet 2015;386(10000):1299-310. https://doi.
org/10.1016/s0140-6736(15)00277-9.


https://doi.org/10.1016/j.injury.2013.04.006
https://doi.org/10.1016/j.knee.2006.04.008
https://doi.org/10.1097/BPB.0b013e328331046a
https://doi.org/10.1097/00003086-198307000-00028
https://doi.org/10.3928/01477447-20120725-07
https://doi.org/10.3928/01477447-20120725-07
https://doi.org/10.1097/BPO.0b013e318271bb05
https://doi.org/10.5435/JAAOS-D-15-00328
https://doi.org/10.5435/JAAOS-D-15-00328
https://doi.org/10.1016/j.injury.2015.01.012
https://doi.org/10.1155/2018/1070628
https://doi.org/10.1007/s11832-008-0131-z
https://doi.org/10.1007/s11832-008-0131-z
https://doi.org/10.1097/BOT.0b013e3182163367
https://doi.org/10.1007/s10195-014-0330-y
https://doi.org/10.1016/j.injury.2012.06.025
https://doi.org/10.1016/j.injury.2012.06.025
https://doi.org/10.1016/s0140-6736(15)00277-9
https://doi.org/10.1016/s0140-6736(15)00277-9

	Bilateral tibial tubercle avulsion fractures: A pediatric orthopedic injury at high risk for compartment syndrome
	1. Introduction
	2. Case report
	3. Discussion
	4. Conclusion
	References


