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Abstract
Background: Spontaneous osteonecrosis of the knee (SONK) was de�ned as a distinct clinical entity with
characteristical �ndings that subchondral lesions in the weight-bearing region of a single condyle. In the
early stage of SONK, we usually think that injury of meniscus was to blame for the knee pain. Elderly
patients with medial meniscus tear should be aware of the occurrence of osteonecrosis.

Case presentation A 67-year-old male complained of pain in the left knee for 3 months in 2013. Magnetic
resonance imaging (MRI) revealed a medial meniscal root tear (level III), so that he patient underwent
arthroscopic meniscectomy. However, no obvious pain relief achieved at the follow-up. The pain was
associated with weight bearing, of which was initially intermittent, gradually progressed in intensity and
became frequent even at rest. At 18 months after the �rst visit, we re-examined the knee MRI and results
clearly revealed subchondral bone osteonecrosis of the condyle. Finally, we performed unicompartmental
arthroplasty which signi�cantly relieved the pain and restored the walking ability of the patient.

Conclusions: Meniscus injury often coexist with SONK. In the early stages of SONK, the area of necrosis
is small which is very easy to be ignored causing a misdiagnosis. The case reminds us should pay much
attention to the possibility of subchondral bone necrosis in patients with knee pain and meniscal injury.

Background
Spontaneous osteonecrosis of the knee (SONK) is de�ned as a distinct clinical entity with characteristic
of subchondral lesion in the weight bearing region of a single condyle, which was �rst reported by
Ahlback in 1968[1, 2]. SONK is prevalent in middle-aged women (> 55 years old and male/ female ratio ≈ 
1:3). Its main symptom is acute pain in the involved knee and often con�ned to the medial knee. The
presence of a medial meniscal tear has been proposed as a potential etiology of SONK. In the early
stages of SONK, the area of necrosis is too small to be noticed, which may mislead us to attribute knee
pain to meniscus injury so that leading to a misdiagnosis as meniscus injury rather than spontaneous
knee osteonecrosis. However, SONK is a slow progressive disease and the illness can gradually worsen if
it haven’t been properly diagnosed and treated in a timely manner. Here, we report a case of spontaneous
knee osteonecrosis which was misdiagnosed as a meniscal injury. The treatment of arthroscopic
meniscectomy was invalid while unicompartmental knee arthroplasty successfully relieved the pain and
restored the joint function.

Case Presentation
A 67-year-old male who complained of the left knee pain for about 3 months with no history of trauma
was admitted to our institution in december 2013. The pain was con�ned to the medial condyle,
associating with local tenderness, and which was particularly severe on weight bearing. Physical
examination demonstrated the joint had no swollen, deformed or instability and the skin temperature was
normal, McMurray (+). MRI revealed a well-de�ned medial meniscal root tear (level III) but no obvious
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subchondral bone lesions in femoral condyle. (Fig. 1). Therefore, the patient underwent a successful
arthroscopic meniscectomy. Intraoperatively, the medial meniscal root exhibited a radial tear and all of
the lateral meniscus, the articular cartilage and the anterior/ posterior cruciate ligaments were normal.
(Fig. 2).

Inexplicably, the patient had no pain relief at the 2 weeks follow-up and painkillers were continuously
required. In addition, situation was also the same case at the next 6 months follow-up. Initially, the pain
was associated with weight bearing but which gradually got worsen and even appeared at rest. In May
2015 (18 months after the �rst visiting), X-ray and MRI of the knee were performed again to detect the
radiographic changes due to the severe knee pain. The plain X-ray revealed that a radiolucent lesion with
a surrounding sclerotic halo combined with subtle �attening were involved in femoral condyle. (Fig. 3).
MRI clearly revealed osteonecrosis of the condyle. T1 images revealed a discrete low-signal area
surrounded by an area of intermediate intensity signal. A serpiginous low-level signal line was present at
the margin of the lesion. T2 images revealed high-level signal intensity at the lesional edge, accompanied
by bone marrow edema. (Fig. 4).

Retrospectively, we carefully compared the knee MRI of 2013 with that of 2015, and which surprised us
was that osteonecrosis of subchondral bone of the medial femoral condyle seems had appeared in 2013,
because T1 images exhibited a tiny low-signal region in the bone where T2 images showed a slight high
intensity. (Fig. 5). Thus, we con�rmed that SONK had onset before arthroscopic surgery and diagnosis of
the SONK could be established based on the history, physical examination and imaging studies.
Moreover, the focal necrotic volume was 0.894 cm3 now according to the measurement results and the
patient could barely walk. Hence, we performed unicompartmental arthroplasty, which completely relieved
the pain and restored walking ability of the patient. (Fig. 6).

Discussion And Conclusions
Spontaneous osteonecrosis of the knee is a disorder of uncertain etiology, classically described as a
focal lesion occurring in the medial femoral condyle of a patient in the �fth or sixth decade of life, with
females affected 3-5-fold more commonly than males[2]. Studies reported that the prevalence of early-
stage SONK in patients >65 years of age with medial knee pain but without a trauma history was 9.4%[3].
Patients typically present with sudden-onset severe pain in the medial aspect of the knee just proximal to
the joint line. Although traumatic etiologies have been reported, only a minority of patients recall speci�c
injuries that precipitated symptoms[4]. In the acute phase of disease, patients often report pain on weight
bearing and an increase in pain severity at night. Depending on the stage and size of the lesion, the acute
pain either gradually resolves or becomes chronically debilitating.

A plain X-ray may reveal a radiolucent lesion with a surrounding sclerotic halo and subtle �attening of the
involved femoral condyle. In advanced cases exhibiting signi�cant subchondral collapse, secondary
degenerative changes may be evident. These include loss of joint space, sclerosis of the medial tibial
plateau, and osteophyte formation. On MRI, T1 imaging reveals a discrete low-signal area often
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surrounded by an area of intermediate signal intensity. A serpiginous low-signal line is often present at
the margin of the lesion, delineating the necrotic area from an adjacent region of bone marrow edema. T2
images are typically of high signal intensity at the lesional edge, in the region of the edema[5]. When
patients yield normal radiographs after sudden-onset severe knee pain, MRI should be performed no
earlier than 6 weeks after symptom onset to rule out pre-existing early-stage SONK[3]. A SONK diagnosis
may avoid unnecessary arthroscopy.

The presence of a medial meniscal tear has been proposed as a potential etiology of SONK[6]. Such tears
were evident in 50-78% of SONK patients in the recent series of Robertson[7]. Tears in the meniscal root
were evident in 24 of 30 patients (80%). The cited authors suggested that, in elderly patients with
osteoporotic bones, discontinuity of the medial meniscus was associated with inappropriate hoop stress
distribution in the medial compartment, thus increasing the load on the femoral condyle, potentially
predisposing to the development of subchondral insu�ciency fractures. The plain X-ray yields useful
prognostic data, particularly with regard to the lesional size. In many early studies, the lesional area
within the condyle successfully predicted progression to severe degenerative arthritis.

In addition to SONK, there is also secondary osteonecrosis. Distinguishing from SONK, secondary
osteonecrosis is associated with predisposing factors including corticosteroid use, rheumatoid arthritis,
alcohol consumption, sickle-cell disease, systemic lupus erythematosus, Caisson’s disease, and Gaucher’s
disease[8, 9]. Bilateral joint involvement is evident in 30–80% of patients and the lateral femoral condyle
is affected in 60%[10]. Multifocal osteonecrosis with simultaneous involvement of the knees, hips, and
shoulders has also been reported[8, 9]. Lesional specimens are large and wedge-shaped. MRI reveals a
demarcation rim at the border between necrotic and viable bone. Furthermore, postarthroscopic
osteonecrosis belongs to a type of secondary osteonecrosis. Some postarthroscopic may develope after
arthroscopic meniscectomy, shaver-assisted chondroplasty, anterior cruciate ligament reconstruction, and
laser-or radiofrequency-assisted debridement. The condition usually affects the epiphyseal region of a
single condyle in the operated knee and develops at a mean of approximately 24 weeks after surgery (
Range: 4–92 weeks)[11]. It has been proposed that laser- or radiofrequency-assisted arthroscopic surgery
may trigger osteonecrosis via direct thermal injury or photoacoustic shock[12]. Patients usually present
with acute-onset or worsening knee pain and a recent history of therapeutic arthroscopic surgery. As most
have undergone such surgery to treat knee pain, the pain associated with secondary osteonecrosis may
be mistaken as treatment failure or recurrence[4].

Conservative treatment is recommended in the early stage of disease; this includes anti-in�ammatory
drugs, lateral-wedge insoles, and protected weight bearing[13]. Typically, restrictions on weight bearing
are maintained for 4-8 weeks. As symptoms improve, a resumption of normal daily activities is allowed,
and physical therapy (quadriceps and hamstring strengthening) is initiated[14]. In patients with stage 2
disease (thus, with relatively intact articular cartilage), drilling may be helpful, stimulating mesenchymal
stem cell (MSC) proliferation and subsequent reductions in interosseous pressure[15]. Some investigators
have used retrograde arthroscopic drilling to this end, stimulating lesional revascularization[16]. However,
such drilling may damage the articular surface. Also, the di�culty associated with accurate localization
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of the lesional focus in the pre-collapse stage renders antegrade drilling or core decompression more
attractive. As the primary pathology is intraosseous, arthroscopic debridement is unlikely to change the
course of disease.

Patients with advanced-stage disease generally require surgery with placement of osteochondral grafts,
high tibial osteotomy (HTO) with or without autogenic bone grafting, unicompartmental knee arthroplasty
(UKA), or total knee arthroplasty (TKA); and enjoy good clinical outcomes. Appropriately selected patients
may be managed via HTO to preserve the joint[17]. Although this option is typically reserved for younger,
active patients, HTO relieves the affected femoral condyle by shifting the weight-bearing axis laterally. In
a study on 10 patients managed either via HTO[10] or non-operatively[8]. Study have found that HTO was
associated with greater improvements in lesional appearance on follow-up MRI (83% vs. 25%) and a
higher frequency of symptom improvement (100% vs. 50%)[18].

For patients in whom joint-preserving treatments fail to provide symptomatic improvement and in those
with large or advanced lesions, arthroplasty is the treatment of choice. Depending on individual patient
factors, lesional characteristics, and the condition of the remainder of the joint, either unicompartmental
arthroplasty or standard TKA may be indicated. Unicompartmental arthroplasty is effective in those in
whom disease is isolated to a single femoral condyle or the tibial plateau, preserving both bone stock and
functional cruciate ligaments[19, 20, 21].

In conclusion, we report a case of an early-stage SONK misdiagnosed as meniscus injury. SONK is a
progressive disorder and the treatment is stage-speci�c. This case remind us that orthopedic surgeons
must know the patient population of the risk, the classic presentation and the radiological characteristics.
A high index of suspicion and distinction are required in the diagnosis of knee pain. Accompanying
meniscal tear may be a characteristic of SONK which would create a disturbance in the diagnosis. Of
note, early diagnosis and suitable treatment could improve the clinical outcome.

Abbreviations
MSC: Mesenchymal stem cell; SONK: Spontaneous osteonecrosis of the knee; MRI: Magnetic resonance
imaging; HTO: High tibial osteotomy; UKA: Unicompartmental knee arthroplasty; TKA: Total knee
arthroplasty.
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Figures

Figure 1

MRI of left knee revealed a medial meniscal root tear (level III) in december 2013, as indicated by red
arrows.
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Figure 2

Arthroscopic surgery was performed. Intraoperative inspection revealed that the medial meniscal root
exhibited a radial tear (red arrows).
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Figure 3

X ray in May 2015 revealed a radiolucent lesion with a surrounding sclerotic halo and subtle �attening of
the involved femoral condyle. As indicated by red arrows.



Page 11/13

Figure 4

MRI in May 2015. The T1 images showed a discrete low-signal area surrounded by an area of
intermediate signal intensity. A serpiginous low-level signal line was evident at the margin of the lesion (A
and B, red arrows). T2 images exhibited high-level signal intensity at the lesional edge, associated with
bone marrow edema (C-F, red arrows).
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Figure 5

MRI in 2013 revealed a medial meniscal root tear (level III), (B and C, blue arrows). The T1 images
exhibited a tiny low-signal region in subchondral bone of the medial femoral condyle (A and B, red
arrows). The T2 images showed slight elevated signal intensity in femoral condyle (C-F, red arrows).
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Figure 6

The X ray taken after unicompartmental arthroplasty.


