
Introduction
First described in 1967 as osteolysis of the lower extremities [1], 
regional migratory osteoporosis (RMO) typically presents as 
migratory arthralgia in weight-bearing joints and is diagnosed 
with magnetic resonance imaging (MRI) [2]. RMO commonly 
presents in the fourth and f ifth decades, has a male 
predominance, and is associated with low dietary calcium intake 
and smoking [3]. The classic yet non-specific transitory MRI 
signaling pattern is decreased T1 and increased T2 signal of the 
affected region. RMO resembles bone marrow edema, a 
phenomenon also noted in various rheumatological disorders, 
traumatized bone, and other inflammatory conditions [4]. We 
present the case of a 57-year-old man with RMO. The purpose of 
this article is to report a relatively rare entity with unclear 

pathogenesis and summarise the condition’s etiology, underlying 
radiological findings, postulated pathological correlations, and 
available treatment strategies.

Case Report
A 57-year-old farmer presented with a 3-month history of right-
sided medial knee pain. The pain had an insidious onset with no 
history of trauma and gradually worsened to the point that it was 
interfering with his activities of daily living. The patient had a 
past medical history of hypertension, obstructive sleep apnea, 
and lumbar spinal stenosis and was a heavy drinker and smoker. 
He had previously sustained shoulder and spinal injuries in a 
motor vehicle accident but described no previous trauma to his 
lower limbs.
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Introduction: Regional migratory osteoporosis (RMO) is an unusual phenomenon characterized by migrating arthralgia of the lower limbs due 
to underlying bone marrow edema.
Case Report: We discuss a 57-year-old male with a 3-month history of atraumatic medial knee pain. Magnetic resonance imaging demonstrated 
bone marrow edema of the medial femoral condyle that resolved with rest and simple analgesia, followed by posterolateral knee pain and similar 
imaging changes in the lateral femoral condyle.
Conclusion: Most cases of RMO spontaneously resolve with limitation of weight-bearing and simple analgesia. For recurrent cases, surgical 
intervention may be required.
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Abstract

Learning Point of the Article:
Regional migratory osteoporosis is an unusual condition that affects the weight-bearing joints of the lower extremities. Most cases 

spontaneously resolve with conservative management.

Regional Migratory Osteoporosis – A Rare Cause of Knee Pain (Case 
Report)
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On examination, the patient had an antalgic gait with significant 
quadriceps wasting. A moderate effusion was noted and marked 
tenderness over the medial femoral condyle (MFC) was 
elicited. The patient’s range of motion was preserved, and his 
cruciate and collateral ligaments were clinically intact. A non-
tender Baker’s cyst was noted posteriorly.
Plain radiographs were normal (Fig 1-2). An MRI scan 
demonstrated changes consistent with bone marrow edema of 
the MFC, with normal chondral surfaces and menisci (Fig. 3). 
The patient was managed with simple analgesia and restricted 
weight-bearing. On review 6 weeks later, the patient described 
the complete resolution of his medial-sided knee pain, with pain 
now localized to the posterolateral aspect of the knee. 
Examination findings at this stage were unremarkable. A repeat 
MRI scan demonstrated a normal appearance of the MFC, with 
changes consistent with bone marrow edema now localized to 
the lateral femoral condyle (LFC) (Fig. 4). Again, the patient 
was managed with simple analgesia and restricted weight-
bearing.
Three weeks later, his symptoms had completely resolved. The 
patient has been contacted at the 12-month mark and reports no 
recurrence of his symptoms and good knee function generally.

Discussion
Bone marrow edema is a non-specific MRI finding that may be 
noted in the setting of rheumatological disorders and trauma. It 
is characterized by interstitial fluid with accompanying fibrosis 
in the trabecular structure of subchondral bone, presenting as 
high signal intensity on T2 and low signal intensity on T1-
weighted images [5]. These findings are noted to be self-

limiting in some disorders and are then 
described as transient bone marrow edema 
(TBMO). TBMO is seen in conditions such as 
transient osteoporosis of the hip and RMO, 
terms that are often used interchangeably 
throughout the literature [2]. On occasions, 
TBMO is associated w ith subchondral 
insufficiency fractures with recent hypotheses 
s u g g e s t i n g  p r o l o n g e d  s u b c h o n d r a l 
insufficiency fractures can trigger TBMO [6] 
with osteoporosis causing the former or a sub-
sequence of the latter [2, 7].
R MO i s  a  d i st inct ive  for m of  TBMO, 
characterized by the migratory nature of the 
radiographic changes with clinically correlating 
symptoms. While systemic osteoporosis is 
common in patients with RMO, a causal link has 
not been proven [8, 9]. Other risk factors 
include sudden limb overuse and a prior 

episode of transient osteoporosis [9, 10]. The proposed 
pathology involves the accumulation of toxic stimuli secondary 
to microdamage to the bone, which increases cellular turnover 
and activates regenerative foci resulting in rapid bone healing 
and therefore transient osteoporosis [10]. This so-called 
reg ional  accelerator y  phenomenon [11]  has  been 
demonstrated on biopsies obtained from patients with TBME 
[7]. It is important to note that while systemic osteoporosis 
predisposes bone to microdamage, even in its absence, weight-
bearing joints of the lower extremities are already predisposed 
to fatigue failure and microdamage secondary to weight-bearing 
mechanisms; thus, all conditions that result in bone 
microdamage can potentially cause TBMO [7, 9].
RMO typically affects the weight-bearing joints of the lower 
extremities, with the hip more commonly affected than the 
knee. Very few cases involving the ankle and foot have been 
reported. In RMO affecting the lower limb, 59% of cases involve 
the proximal femur, 36 % involve the knee, and 4.5% involve the 
ankle [10]. The MFC is more commonly affected than the LFC 
due to the biomechanics of the knee [12], and its relatively 
limited vascular supply; a single vessel supplying the 
subchondral bone with an apparent watershed area [7]. Rare 
cases of intra-articular and contralateral migration are reported 
in the literature [7]. The shifting of weight distribution to avoid 
pain may increase the load on unaffected joint surfaces, which 
could potentially be a cause of intra-articular and contralateral 
migration [10].
Previously, it had been conjectured that TBMO may be an early 
reversible phase of avascular necrosis (AVN). However, a 
histological examination of TBMO would suggest that this is 
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Figure 1: Plain anteroposterior weight-
bearing radiograph of both knees.

Figure 2: Plain lateral radiograph of the 
right knee.
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not the case. TBMO is characterized by areas of rapid bone 
turnover, with no evidence of osteonecrosis [7, 13]. It should 
also be noted that common risk factors for AVN including 
steroid use, renal disease, and chemotherapy, have not been 
reported in RMO to date [2].

Various treatment strategies have been employed in the 
management of RMO [2], ranging from conservative 
management w ith simple analgesia ,  treatment w ith 
bisphosphonates for underlying osteoporosis, to surgical 
decompression to alleviate elevated intramedullary pressures 
[7], and extracorporeal shockwave therapy to trigger 
osteoblastic regeneration within the bone [14]. Simple 
analgesia and avoidance of weight-bearing seem to be the most 

efficacious treatment [2, 9]. While 
bisphosphonate therapy has been 
reported as eff icacious in initial 
presentations, the role of ongoing 
therapy for the prevention of RMO is 
unclear [2, 15]. For recurrent cases, 
core decompression has been shown to 
b e  e f f e c t i v e ,  w i t h  c o m p l e t e 
s y m p t o m a t i c  a n d  r a d i o l o g i c a l 
resolution after 5 years [7].

Conclusion
RMO is an uncommon condition that 
affects the weight-bearing joints of the 
lower extremities. RMO presents 
initial ly as focal ar thralgia w ith 
radiological evidence of bone marrow 
edema, followed by migration to other 
weight-bearing joints or other areas 
within the affected joint. Although 
various treatment strategies have been 

employed, simple analgesia and avoidance of weight-bearing are 
the most effective. The majority of cases resolve spontaneously 
with conservative treatment.
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Figure 4: MRI right knee 6 weeks later: Resolution of 
findings in medial femoral condyle with similar 
changes now noted in the lateral femoral condyle.

Figure 3: MRI right knee: Bone marrow edema of the 
medial femoral condyle, with normal chondral 
surfaces and menisci.

Clinical Message

• RMO should be considered in the differential diagnosis for 
patients with chronic joint pain
• MRI is a useful diagnostic tool
• Conservative management with simple analgesia and restricted 
weight-bearing is successful for most patients
• Surgical intervention may be required for recurrent or 
refractory cases.
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