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ABSTRACT

Introduction: Bone bruises typically result from direct trauma to the bone. In anterior cruciate ligament (ACL)
injuries, bruises are often associated with direct impact. Characteristic patterns of bone bruising in ACL injuries
have been reported.

Case: A 28-year-old female presented with severe right knee pain and gait disturbance. Magnetic resonance
imaging (MRI) revealed a bone bruise in the anterior tibial plateau. A knee brace was applied and conservative
management, including muscle-strengthening exercises, was initiated. After 1 month, follow-up MRI demon-
strated near-complete resolution of the bone bruise. Arthroscopic examination revealed a slightly lax ACL but
no meniscal tear. ACL augmentation was performed using a 7mm single bundle semitendinosus tendon graft. At
6-month follow-up, the patient was almost asymptomatic.

Conclusion: In this case, the bone bruise was not caused by of direct trauma. The stress resulting from anterior
knee instability may have been transmitted to the tibial bone marrow, thereby contributing to the development
of the bone bruise.
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Introduction

Bone bruising, also referred to as subchondral bone marrow ede-

MRI revealed no significant findings (Figure 1). She returned to work,
but her knee pain gradually worsened. One month later, a repeat MRI
showed a bone bruise in the anterior tibial plateau (Figure 2). Her

ma or edema-like marrow signal intensity, is detected on magnetic
resonance imaging (MRI) in more than 80% of acute anterior cruciate
ligament (ACL) injuries [1,2]. These bruises are thought to result from
inflammation, swelling, and micro fractures of the trabeculare bone
caused by compressive forces between the femur and tibia during in-
jury [3]. We report a case of an unusual appearance of a bone bruise
associated with ACL injury.

Case

A 28-year-old female presented with severe right knee pain and
gait disturbance. The symptoms began after a dog bumped her. She
nearly fell, stepped forward with her right foot to brace herself, during
which her knee gave way. She was taken to a nearby hospital where

symptoms persisted for approximately 2 months. Therefore, prompt-
ing referral to our department. Her past medical and family histories
were unremarkable. Physical examination revealed no swelling, or ef-
fusion, but tenderness was noted in the right knee. The range of mo-
tion was 0°-145°. McMurray test for meniscal injury were negative.
The anterior and posterior drawer tests, as well as varus and valgus
stress tests, were normal. The Lachman test was positive. The patient
had no patellofemoral symptoms. Her Lysholm knee score was 42.
Plane radiographs showed no bony or soft tissue abnormalities, in-
cluding intra-articular loose bodies. Computed tomography revealed
no subchondral bone loss (Figure 3). MRI confirmed the presence of a
bone bruise in the anterior tibial plateau.
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Figure 1: MRI at the time of injury (right knee, T2-weighted image) showed no significant findings in the tibial plateau.

Figure 2: MRI one month after the injury (right knee, T2-weighted image) showed A bone bruise were found in the anterior tibial plateau.
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Figure 3: Computed tomography.
A.  Coronal view
B.  Sagittal view

Due to persistent severe right knee pain and gait disturbance, a
knee brace was applied, and conservative treatment, including mus-
cle exercises, was initiated. One month later, follow-up MRI showed
that the bone bruise had almost completely resolved (Figure 4), and
her pain had gradually subsided; however she continued to experi-
ence episodes of knee instability. Arthroscopic examination revealed
a slightly lax ACL and no meniscal tear. ACL augmentation was per-

formed using a 7 mm single-bundle semitendinosus tendon graft (Fig-
ure 5). Postoperatively, a knee brace was worn on the right leg for 2
weeks, and range-motion exercises were allowed. Full weight bearing
was allowed at 5 weeks. Six months after the surgery, the patient was
largely aymptomatic and had resumed daily activities. Her Lysholm
knee score was 82.

Figure 4: MRI two month after the injury (right knee, T2-weighted image) showed the bone bruise had almost disappeared.
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Figure 5: Postoperative X-ray image A-P view at 6 months after surgery.

Discussion

In this case, MRI at the time of injury revealed no bone bruises.
However, 1 month later, when the patient’s pain had worsened, bone
bruise appeared on MRI. Moreover, as the pain subsided, the bone
bruise also resolved. Traumatic bone bruises typically result from di-
rect injury that disrupts the trabeculae of subcortical bone, leading
to the accumulation of interstitial fluid and hemorrhage within the
extracellular space [4]. On MRI, bone bruises are identified by subcor-
tical hypointense signals on T1-weighted images and hyperintense
signals in T2-weighted images, reflecting a localized increase in fluid
content [5]. Bone bruises of the tibiofemoral joint serve as a footprint
of the dynamic forces within the joint at the moment of ACL rupture,
offering insights into the mechanisms of injury [6-8]. Characteristic
bone bruise patterns in ACL injuries have been described, with the
lateral tibial plateau (LTP) and lateral femoral condyle (LFC) being
the most common sites. Notably, the posterior LTP and central LFC
are most frequently affected [9-13]. Studies have reported that a high-
er incidence of bone bruises in the lateral compartment suggests the
presence of valgus stress during the ACL injury, which may lead to
opening of the medial joint space [6,14].

In this case, the bone bruise was likely due to stress-induced dis-
ruption of the subcortical trabeculae rather than a direct traumatic
impact. It is therefore considered that a partial ACL injury was sus-
tained, and continued activity under this condition transmitted repet-

itive stress from anterior knee instability to the tibial bone marrow,
potentially leading to the development of the bone bruise. Kroker et
al. reported that 19 of 21 bone bruises healed within 2 months and
all 21 resolved by 8 months. However, subchondral bone loss persist-
ed up to 10 months [14-16]. In this case, the bone bruise had almost
healed by approximately 2 months, likely due to the use of a knee
brace and the consequent reduction in stress related to anterior knee
instability. Regarding the relationship between pain and bone bruis-
ing, Driban, et al. [17] reported that increased bone bruise volume is
associated with lower Knee Injury and Osteoarthritis Outcome Scores
in the absence of depression fractures [17]. Similarly, in this case, the
bone bruise almost disappeared in parallel with the reduction of pain
symptom.

Conclusion

We present a case demonstrating an unusual appearance of bone
bruising associated with ACL injury. The stress resulting from anteri-
or knee instability may have been transmitted to the tibial bone mar-
row, thereby contributing to the development of the bone bruise.
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