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CASE REPORT

Bilateral Synchronous Stress Fracture of the Tibia in a
Young Female Basketball Player
Magdalena Posadzy* and Filip Vanhoenacker†
We present a case of a bilateral synchronous stress fracture of the tibia in a young female basketball
player. The patient was initially referred for ultrasound and radiographs of the knees to exclude OsgoodSchlatter disease. Radiographs and subsequent MRI revealed bilateral stress fractures of the proximal
tibia. A synchronous and symmetrical occurrence of stress fractures in the lower limbs is unusual. As
clinical presentation is often nonspecific, appropriate imaging (plain films and MRI) plays a pivotal role in
the correct diagnosis of this uncommon entity.
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Case Presentation
An 11-year-old female basketball player was referred to
our radiology department with anterolateral pain of both
knees over a few weeks to exclude Osgood-Schlatter disease. Previous medical history consisted of Perthes disease
of the right hip at the age of 4.
Ultrasound (US) revealed bilateral normal appearance
of the tibial tubercle, excluding Osgood-Schlatter disease. Subsequent conventional radiographs of both knees
showed sclerotic lines parallel to the growth plates in
keeping with synchronous stress fractures of both proximal tibiae (Figures 1a, 1b). Additional MRI depicted
low-intensity fracture lines surrounded by bone marrow oedema, confirming the diagnosis of stress fractures
(Figures 2a, 2b, 2c, 2d, 3a, 3b). On T2-weighted fatsaturated images we observed an extensive high-signal
area of bone marrow oedema surrounding fracture lines
(Figures 2a, 2b, 2c, 2d). On T1-weighted images, the
oedematous marrow changes have low signal intensity
(Figures 3a, 3b).
Although the conventional radiography in our case
was sufficient to allow for the diagnosis of stress fracture,
MRI was performed to evaluate the precise extent of the
fracture line and surrounding oedema and to exclude any
underlying bone marrow disease. Laboratory examination
was within normal limits. The patient was treated conservatively by rest. The recovery was uneventful, and the
patient was completely pain free after four weeks.
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Discussion
Stress fractures most commonly affect athletes and
dancers and occur after weight-bearing exercises which
provoke repetitive stress to pelvis and lower limb bones,
frequently the tibia, metatarsals, fibula, tarsal, and navicular bones. In sports medicine, those fractures account for
over 10 percent of all injuries, but in runners, the incidence is even up to 31 percent of all injuries, with female
predominance [1]. However, they are uncommonly diagnosed bilaterally at the same time. A discomfort during
physical activity can be the initial manifestation, evolving
to constant pain at rest.
Stress fracture is a condition when submaximal repetitive stress is applied on a healthy bone or normal forces
targeted to weakened bone secondary to underlying
disease. Most frequently, those conditions include disorders of calcium metabolism, inflammatory conditions
(rheumatoid arthritis), nutrition deficiency, steroid use,
or genetic factors. Dealing with bilateral stress fractures
in the young population can be misleading and require
alertness of systemic disease, including metabolic bone
diseases, Still’s disease, anorexia nervosa, or a malignancy
process, for example, leukemia. Frequently in athletes,
stress fractures are a result of recent changes in training
schedule in a short time span, both including increased
intensity or duration [2, 3].
Synchronous stress fractures are very rare [4]. Bilateral
symmetrical localization, as in our case, is believed to
result from symmetrical overload to the weakest parts of
young bones, which biomechanically is the compression
side most commonly situated in posterior aspect of the
tibial diaphysis [3]. It should be emphasized, however,
that the location of the stress fractures may differ with the
age, the (sports) activity, and individual biomechanics [4].
Congenital or acquired bone deformities such as knockknee or bowed legs can be predisposing factors, but in
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Figure 1: Plain radiographs of knees. a. Anteroposterior view of the right and left knee. b. lateral view of the right and
left knee. Note sclerotic lines parallel to the growth plates at the lateral aspect of both proximal tibiae (white arrows)
in keeping with synchronous stress fractures.

Figure 2: On fatsuppressed (FS) T2-weighted fat-saturated MR images, the fracture lines (white arrows) are of low signal and are surrounded by an extensive high-signal area of bone marrow oedema. a. Coronal FS T2-weighted image
(WI) of the right knee. b. Sagittal FS T2-WI of the right knee. c. Coronal FS T2-WI of the left knee. d. Sagittal FS T2-WI
of the left knee.
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Figure 3: On T1-weighted images, the fracture lines are of low signal (white arrows) and are surrounded by bone marrow edema, which is of relatively low signal compared to normal bone marrow. a. Sagittal T1-WI of the right knee. b.
Sagittal T1-WI of the left knee.

this case, they were excluded. In our patient, the fractures
lines were located posterolaterally at the proximal tibiae.
Ultrasound is regarded as the initial imaging technique
for assessment of knee pain in children and adolescents,
particularly because of radiation restraints. Although
ultrasound is excellent for evaluation of periarticular
structures such as tendons and ligaments, it is far less
sensitive for detection of stress fractures. Some authors
reported the use of ultrasound in the diagnosis of stress
fractures [5], but this cannot be recommended as the
preferred technique in general. Targeted US on the area
of focal pain may allow it to depict subtle changes of the
external cortical bony outline, periosteum thickening,
and increased local vascularity with color Doppler [2, 6].
Although ultrasound is often used as a primary imaging
modality to evaluate knee pain in children, one should
not hesitate to perform additional plain films or MRI if
pain persists or remains unexplained.
On conventional radiography, stress fractures typically
present as band-like sclerotic areas, but in early stages, plain
films may be normal. Even up to 85 percent of them can be
missed on initial radiographs and about 50 percent on follow-up [7]. A triple-phase bone scan is very sensitive tool for
this lesion, but the specificity is relatively low. The method
of choice for diagnosis and staging of stress fractures is MRI.
It shows the whole range of different grades of stress reactions, starting from periosteal oedema (grade 1), progressive periosteal and bone marrow oedema (grades 2–3), and
finally cortical stress fracture (grade 4) [5, 8].
Other causes of bilateral chronic onset pain at the knees
and lower legs in young patients include middle tibial
stress syndrome (MTSS), commonly designated as “shin
splints”; chronic compartment syndrome (CCS); delayed
onset muscle soreness (DOMS); and Osgood-Schlatter
disease and more common causes of anterior knee pain
(chondromalacia and patellofemoral maltracking).

The treatment of bilateral stress fractures of the proximal tibia is not different from unilateral stress fractures
of the tibia and consists of rest or protected load bearing
of the limbs, followed by modified activity and the graded
return to a training schedule commensurate with bone
healing [1].
The main complication includes progression to complete fracture, which is rare in cases of appropriate patient
management.
Competing Interests
The authors declare that they have no competing interests.
References
1. Behrens, SB, Deren, ME, Matson, A,
Fadale, PD and Monchik, KO. Stress fractures
of the pelvis and legs in athletes: a review. Sports
Health. 2013; 5(2): 165–74. DOI: http://dx.doi.
org/10.1177/1941738112467423
2. Khy, V, Wyssa, B and Bianchi, S. Bilateral
stress fracture of the tibia diagnosed by ultrasound. A case report. J Ultrasound. 2012; 15(2):
130–34.
DOI:
http://dx.doi.org/10.1016/j.
jus.2011.09.002
3. Demeyere, A and Vanhoenacker, FM. Overuse
bone trauma and stress fractures. In: Vanhoenacker,
FM, Maas, M, Gielen JL, eds. Imaging of Orthopedic Sports Injuries. New York: Springer Berlin
Heidelberg; 2007: 85–102. DOI: http://dx.doi.
org/10.1007/978-3-540-68201-1_7
4. de Villiers, R and Scheepers, S. Imaging of triathlon injuries. In: Guermazi, A, Roemer, FW,
Crema, MD, eds. Imaging in Sports-Specific
Musculoskeletal Injuries. Berlin Heidelberg:
Springer; 2016: 557–84. DOI: http://dx.doi.
org/10.1007/978-3-319-14307-1_21

Art. 61, pp. 4 of 4

Posadzy and Vanhoenacker: Bilateral Synchronous Stress Fracture of the Tibia in a Young
Female Basketball Player

5. Galbraith, RM and Lavallee, ME. Medial tibial stress
syndrome: conservative treatment options. Curr Rev
Musculoskelet Med. 2009; 2(3): 127–33. DOI: http://
dx.doi.org/10.1007/s12178-009-9055-6
6. Sofka, CM. Imaging of stress fractures. Clin Sports
Med. 2006; 25(1): viii, 53–62. DOI: http://dx.doi.
org/10.1016/j.csm.2005.08.009
7. Wright, AA, Hegedus, EJ, Lenchik, L, Kuhn, KJ,
Santiago, L and Smoliga, JM. Diagnostic accuracy
of various imaging modalities for suspected lower
extremity stress fractures: a systematic review with

evidence-based recommendations for clinical practice. Am J Sports Med. 2016 Jan; 44(1): 255–63. DOI:
http://dx.doi.org/10.1177/0363546515574066.
Epub 2015 Mar 24
8. Fredericson, M, Bergman, AG, Hoffman, KL
and Dillingham, MS. Tibial stress reaction in runners. Correlation of clinical symptoms and scintigraphy with a new magnetic
resonance imaging grading system. Am J Sports
Med. 1995; 23(4): 472–81. DOI: http://dx.doi.
org/10.1177/036354659502300418

How to cite this article: Posadzy, M and Vanhoenacker, F 2016 Bilateral Synchronous Stress Fracture of the Tibia in a Young
Female Basketball Player. Journal of the Belgian Society of Radiology, 100(1): 61, pp. 1–4, DOI: http://dx.doi.org/10.5334/
jbr-btr.1042
Published: 16 May 2016
Copyright: © 2016 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creavtivecommons.org/licenses/by/4.0/.

Journal of the Belgian Society of Radiology is a peer-reviewed open access journal
published by Ubiquity Press.

OPEN ACCESS

