14 EI_IEMY

0P npareff Bl B
I @ 11081181 NGE]



Ap s A



JnfamfBrrB

¢ > h
Vo< T ¢ o ¢ A h
- B h ¢



Bone
Marrow
Oedema

Ligament
Joint capsule—=

Synovium

Subchondral
bone

Joint cartilage

11 11:3'i

Patel et al, Rheumatology 2014
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Normal bone
(Normal remodelling and repair)

l

Bone insult
(vascular, mechanical / trauma, inflammatory, metabolic)

l

Bone compromise
(increased focal bone turnover, raised intraosseous pressure, stress / microfracture)

l

Bone marrow odema
(raised intraosseous pressure / compartment syndrome)

l

Reparative mechanisms
e Adequate — gradual resolution
e Indadequate — bone necrosis

Resting Phase Reversal Phase

Formation

Sanjeev Patel Rheumatology 2014;53:785-792
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MR Imaging of the Hip: An Update on Bone
Marrow Edema Semin Musculoskelet Radiol. 2019 Jun;23(3):298.

Evangelia E. Vassalou, MD, PhD'2 Konstantinos Spanakis, MD'! loannis P. Tsifountoudis, MD, PhD3
Apostolos H. Karantanas, MD, PhD'4

Hip BME on MRI

|

Clinical evaluation
e

| e
insulfick BA
AVN Osteocarthritis synowitis Osteomyelitis
{"band”-like lesion, {joint space narrowing, T m:" {low signal marrow B mtm".
“double line” sign, subchondral oysts, Stress reaction dhanges on T1W,
“arescent” sign + osteophytes, Fractwre (BME, no high signal marrow
BMI, osteoarthriti, reactive BME) {iracture g e changes on T7W,
>  joint effusion) lines BME, soft = soft tissue
3 tissue traumatic *Check for infectious lesions)
*Check for changes) typical sites Pathologic fracture
predispasing — (visible fracture
Joctors line+BMF)
Stress SpA
{subcortical
> fracture g J v
Posttraumatic (visible fracture sites, Septic arthritis
—> AVN BneeB0eE) enthesitis) without osteormyelitis
TOH (subarticular & for {reactive BME-no cortical
BME, “sparing”™ ck disruption, joint effusion,
sign, + deep typical sites —> synowitis, soft tissue
insuffidency infectious lesions )
> fracture) Insuffidency
Ly, fracture
*Check for BMD {visible fracture
linesBME)

Fig. 1 A proposed algorithm regarding the approach of patients with hip bone marrow edema, based on clinical and imaging data. AVN,
avascular necrosis; BMD, bone mineral density; BME, bone marrow edema; RA, rheumatoid arthritis; SpA, spondyloarthropathy; TTW, T1-

weighted; T2W, T2-weighted; TOH, transient hip osteoporosis.
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Articular surface collapse
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Vassalou EE et al. Semin Musculoskelet Radiol. 2019;238876
Fujioka M et al. Magn Reson Imaging 2001;19:98%
Ito H et al. AJR2006;186:1 #6170

Karantanas AH et al. Semin Musculoskelet Radiol 2011;1-83281



Clinically suspected AVN

|

Hip joint plain radiographs

|

Features suggestive of AVN

/ \

A4

YES NO
ARCO stage |l ARCO stage Il ARCO stage IV MRI Alternative diagnosig
Sclerosis, Osteolysis 60a ONBaGSy il |aosegparthritis)
articular collapse) ‘l’
\L \l, Features suggestive of AYN

MRI MRI \L \
diagnosis/quantification (quantification) NO

l |

ARCO stage | Alternative diagnosis
6aof ¥RSE |t VALY
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A 51-year-old patient
A painful left hip for the last 3 months

steroid-induced AVN (grade Il, ARCO
classification)

Aband-liked
zone
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sign

AVN (grade lll, ARCO
classification)
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Adouble-lineo
sign
normal plain T2-w
radiographs

AVN (grade I, ARCO
classification)




BEEAB? KT Aq

A 12-year-old girl
A fall from a horse and femoral
head fracture

Subchondral

fractures
AVN (grade Ill, ARCO

lon)
T1-w -

A 27-year-old
patient
A idiopathic AVN
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Subchondral T1-w arthrography
fractures

47-year-old patient

bilateral AVN (grade IlI, ARCO
classification)
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TaeLe 1 List of various terms found in the literature

Acute bone marrow oedema

Bone bruising

Bone marrow lesions

Bone marrow ocedema syndrome(s)
Oedema-like bone marrow abnormalities
Migratory transient osteoporosis
Post-transplant distal limb syndrome
Regional migratory osteoporosis

Regional transient osteoporosis

Shifting bone marrow (cedema of the knee)
Transient bone marrow ocedema syndrome
Transient osteoporosis

Transient migratory osteoporosis
Transient bone marrow oedema

Patel et al, Rheumatology 2014
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A 56-year-old
man

A 4 weeks after
the onset of
symptoms

A 59-year-old
man

A 3 weeks
after
the onset of
symptoms
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A Five months
following the initial
examination

A 55-year-old male
patient




AVN TOH RMO
tFGASYGaQ I 38 3.4t decade 4h-gth decade 4h-gh decade
trGASydaQ SEF Males Males Males
Bilateral 70% 3d trimester of pregnancyr afterdelivery -

Unilateral 30% Males Males
Onset of symptoms Subacute Acute Acute
. . . Weight bearing joints of the appendiculd
Most commonlocation Hip Hip 9 9! PP
skeleton
. . es-typically within 4 to 12 months fro
Migration - - P y .
initial involvement
A Normal in early stage A Osteopenia A Osteopenia
A Lucency and surrounding sclerosis
A {dzo OK2y RN} f FNJF O dzNB| 6 aONBaOSyilié¢ aArayo
Plain radiographs A Articular collapse
A Osteoarthritis
A aolfyR] S¢ tSarzy A BME (initial stages) A BME(initial stages)
A GR2dzof S tAySé &aArdy A psubchondral fracturenot progressing to A psubchondral fracturenot
, , A GONBIOSV( aAJVE 0adzo|0OK2 yeBlidllsef  F NI Ol dzNB 0 progressing to collapse
MR imaging A BME (late stages following articular collapse)
A Corticosteroids A Osteopenia A Osteopenia
A Alcohol consumption A Osteoporosis A Osteoporosis
A Idiopathic A Pregnancy A Pregnancy
. L A Trauma
Main associations . .
A Hematologic diseases
A Irradiation
A Medical A Weightbearing restriction A Weightbearing restriction
A Surgical (core decompression, vascularized | A Analgesics A Analgesics

Treatment

grafting, total arthroplasty)
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RHEUMATOLOGY Zoledronic acid is effective and safe in migratory
Letters to the Editor osteoporosis

Gerasimos Evangelatos , George E Fragoulis, Evangelia Zampeli Maria Kechagia, Alexios lliopoulos

TaeLe 1 Characteristics of patients with migratory
osteoporosis and efficacy and safety of zoledronic acid

treatment

Gender (male), n (%) 9/13 (69.2%)

Age, mean (s.n.), years 56.2 (12.5)

Disease duration, mean (s.n.), months? 98.3 (104.4)

Number of total episodes, median (range)® 2 (2-4)

Previous treatments
None, n (%) 7/13 (53.8%)
Bisphosphonates (per-os), n (%) 4/13 (30.8%)
Zoledronic acid, n (%) 1/13 (7.7%)
Calcitonin, n (%) 1/13 (7.7%)

Acute phase reaction®, n (%) 8/13 (61.5%)

Response?, n (%) 12/13 (92.3%)

Time to total pain relief, mean (s.n.), 1.4 (0.7)
months

Time to stop crutches, mean (s.n.), 1.3 (1.0
months

Follow-up time, mean (s.n.), months® 35.5 (27.7)

Rheumatology 2020;59:43940


https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Evangelatos+G&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Fragoulis+GE&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Zampeli+E&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Kechagia+M&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Iliopoulos+A&cauthor_id=31411329

Case Report

TR Journal of Museuloskeletal Zoledronic acid is effective in the management of
Jl and Neuronal Interactions migratory osteoporosis unresponsive to conservative
treatment and risedronate: A case report

Gerasimos Evangelatos', George E. Fragoulis®, Athanasios D. Anastasilakis®, Alexios lliopoulos'

2021 Mar 1;21(1):13841.

1 A 1 ’ 1 t q‘ 1] 1 K 4 h - K > h
55 year old women (amateur dancer)
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Risendronate75mg twice per month for osteoporosis
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Identification

Screening

The efficacy and safety of bisphosphonates in patients with bone marrow
edema syndrome/transient osteoporosis: A systematic literature review

Athanasios N. Ververidis, Konstantinos Paraskevopoulos ™, Anthimos Keskinis ",

Georgios L. Petkidis ©, Konstantinos Tilkeridis

Novemberi December 2020, Pages 592-597

 Department of Orthopaedic Surgery, Medical School, Democritus University of Thrace, University General Hospital of Alexandroupolis, 68100, Alexandroupolis, Greece
® Medical School, Democritus University of Thrace, University General Hospital of Alexandroupolis, 68100, Alexandroupolis, Greece
© Resident of Orthopaedic Surgery and Traumatology, Department of Orthopaedic Surgery, Medical School, Democritus University of Thrace, University General Hospital

of Alexandroupolis, 68100, Alexandroupolis, Greece

Records identified through
database searching:
Pubmed: 1957
Scopus: 105

Additional records identitied

through other sources
(n=0)

(n=2062)

v

(n=1964)

Records after duplicates removed

v

abstract
(n=1964)

Records screened by title and

v

Records excluded
(n=1935)

1 P

Full-text articles assessed
for eligibility
(n=29)

v

2.

Full-text articles excluded. with

reasons (n=20):
BME of various etiologies
(n=4)
not specifying category of
anti-resorptive therapy
(m=1)
therapy other than
bisphosphonates (n=4)
not specifying therapy
(n=4)
therapy combining
prostacyclin analogue or
hyperbaric oxygen with
bisphosphonates (n=2)
Case based review (n=1)

(n=9)

Studies included in the review

Low level of evidence
Heterogeneity
population
outcomes
period of treatment



Bone marrow edema syndrome of the femoral head: Treatment with the
prostacyclin analogue iloprost vs. core decompression:
An MRI-controlled study

Nicolas Aigner!, Gert Petje?, Wolfgang Schneider?, Roland Meizer!, Matthias W1k,
Spyridon Kotsaris', Karl Knahr?3, and Franz Landsiedl!

11st Department of General Orthopedics,
2Department of Pediatric Orthopedics, and
32nd Department of General Orthopedics, Orthopedic Hospital Vienna-Speising, Vienna, Austria
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Fig. 3. MRI results three months after therapy

Wien Klin Wochensch(2005) 117/4: 130135



Journal of Clinical Densitometry P

) . Available online 4 August 2022
ELSEVIER In Press, Corrected Proof (&

Review Article

The efficacy of conservative treatment of bone
marrow edema syndrome: A scoping review of the
last tenn years of literature

Francesco Roberto Evola ', Riccardo Compagnoni 2,4 Arianna Pieroni 4 2 &=, Alberto Tassi >, Alessandra Menon >+ 4,
Pietro Randelli 3

Extracorporeal shockwave therapy (ESWT) (n=5)

Hyperbaric oxygen (HBO) (n=3),

Bisphosphonates (n=2)

lloprost (n=2 studies)


https://www.sciencedirect.com/topics/medicine-and-dentistry/extracorporeal-shockwave-therapy
https://www.sciencedirect.com/topics/medicine-and-dentistry/extracorporeal-shockwave-therapy
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperbaric-medicine
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperbaric-medicine
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphonate
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphonate
https://www.sciencedirect.com/topics/medicine-and-dentistry/iloprost
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ANKYLOSING SPONDYLITIS

A 19-year-old male patient
A 3-month pain on the lateral aspect of the hip
joints and the groin
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RHEUMATOID ARTHRITIS

A 62-year-old female
patient
A history of pamful right

atla alla N




Transient Osteoporosis of the Hip Mimicking Flare of
Psoriatic Arthritis

Gerasimos Evangelatos, MD,* George E. Fragoulis, MD, PhD,*7 and Alexios Illiopoulos, MD*

68-yearold man with psoriatic arthritisHsA on a longasting remission witlictanercept

JClinRheumatol 2020 Jun;26(4):e79.
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Klontzas ME et al. Hip Int. 2017;27:3236
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LiXuet al, SeminArthritis Rheum 2012
Lim et alSeminArthritis Rheum 2014
Felsoret al Arthr Rheum 2007
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A 32-year-old female
runner
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A 73-year-old
osteoporaotic
female patient




A 58-year-old female
weekend mountain
hiker with left hip
pain
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A 47-year-old female
patient with sudden
onset of pain, 2
weeks before imaging
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Pendkar et al, DOI:10.1594/EURORAD/CASE.157



SEPTIC ARTHRITIS & OSTEOMYELITIS

A 59-year-old male
patient

A Septic arthritis
and
osteomyelitis
secondary to
Staphylococcus
aureus
b culation
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RADIOGRAPHICALLY OCCULT FRACTURE

T1-w

A 62-year-old osteoporotic female patient
A long history of steroid administration



A 54-year-old female patient
A history of fall







OSTEOID OSTEOMA

A 28-year-old male patient

A 2-years pain on the left
Ihin



