ANEIKONIZTIKA EYPHMATA 2TH
XPONIA KATAINMONHZH TQN OzTQN

Toipouvtoudng lwavvng
AKTIVOAOYOC
AieuBuvtic TuAuaTtoc MRI
424 T eviKO 2TPaATIWTIKO NOOOKOUEIO
@ecoalovikn



«OLONUa» TOU PUEAOUL TOU O0TOU

MR sequences Ailtia
e O&L TpaL
* Fat suppressed PD/T2-w * Ootikn kakwon (bone bruise)
e Kataypota Katamovnong - mpootpLBn
* STIR

* BMES —TOH - RMO
* CRPS —Sudeck’s

* MoAuvon

* OAeypovn

* NeomAaoia

e GAFST1-w

* Fluid sensitive sequences

Schweitzer ME, et al. Radiology 1996; Vanhoenacker FM, et al. EJR 2007; Kornaat PR, et al. EJR 2008
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AvTidpaon kartatrovnong/

KOTTWOoNG Courte?ﬁA. Karantanas



[MEPII'PAMMA

OYZIOAOI'IKO OXTO

AvTidpaon Katatrovnong-katayuara
Shin splints, Thigh splints

HBIKA ooTEmda

NMAOOAOITKO OZTO
Oepatreia Ye dIPOOPWVIKA
[1epITTPOOBETIKA KaTAYUATA

MAKPOXPONIEZ 2YNETEIEZ
Xpovia nPIKr ooTEITION
|010TTAONC 0OTEOVEKPWAN TOU OKAPOEIdOUC (V. Preiser's)



Kataypato Kotamovnong

* MMpoowplvn dlatapaxn oTNV LOCOPPOTILA TNC OOTIKNAC armoppodnong Kat
avadounonc (remodeling)

* 15% OAwV TwV oBANTIKWY KOKWOEWV

* Apopeic: pHEXPLTO 20% OAWV TWV LUOOKEAETIKWY KOKWOEWV TIOU
oXeTl(ovVTal UE TO TPEELMO

* MowkiAouv o cuyvotnTa Kol Beon avaloya pe to 60¢ TNC aABANTIKAG
dpaoTnpLOTNTOC

¢ ZUXV(')TEpOL OTLC VUV(X‘.KEC (xapnAr ootk TukvoTnTa, z<-1.0)

* To KATAYMA £LVOL TO TEALKO ATTOTEAECHO TNG oUVEXOUC BLOAOYLKNAC
avtidpaonc 0TO OTPEC TTOU OLOKELTOL OTO 0CTO

* ArendtE, et al. Am J Sports Med 2003
» WentzL, et al. Military Med 2011
* Barrack MT, et al. Am J Sports Med 2014



Kataypato Kotamovnong

YriEpxpnon, Xpovio Tpalvpa

ota

. PUITTEC

YUXVOTEPQ OTO KATW: OPOUELC-AATEC

Stress reaction

o0

Occult fx Ro fx Unstable fx, surgery

—

Galloway HR. Radiol Clin N Am 2013



Table 1. Risk Factors for Stress
Fracture

Consuming more than 10 alcoholic drinks
per week

Excessive physical activity with limited rest
periods

Female athlete triad (eating disorders,
amenorrhea, osteoporosis)

Female sex

Low levels of 25-hydroxyvitamin D

Recreational running (more than 25 miles
per week)

Smoking

Sudden increase in physical activity

Track (running sports)

Information from references 2 through 9.

Table 2. Risk Factors, Signs and Symptoms, and Differential Diagnosis of Common Stress Fractures

Fracture type

Risk factors

Signs and symptoms

Differential
diagnosis

Comments

Tibial

Metatarsal

Femoral or
sacral

Spondylolysis

Running, walking,
jumping, dancing,
female athlete
triad

Running, walking,
dancing, marching

Running, walking,
female athlete
triad, cycling

Soccer, gymnastics,
volleyball,
dancing, football,
weightlifting

Shin pain, focal tenderness
over anterior aspect of
tibia, edema

Foot or ankle pain, focal
tenderness, swelling

Groin pain, pain with
activity, pain with passive
hip range of movement

Localized tenderness and
swelling (with sacral
fracture only)

Tenderness, extension-
related pain during
"stork” test (single-leg
hyperextension/rotation)

Medial tibial stress
syndrome (shin
splints)

Plantar fasciitis,
metatarsalgia,
Morton neuroma

Pathologic
fracture, rectus
femoris strain

Lumbar sprain,
pathologic
fracture

Shin splints may cause pain along
the posteromedial border of the
distal tibia; no abnormalities will
appear on radiography

Plantar fasciitis may cause pain or
tenderness along the fascia

Metatarsalgia may cause tenderness
on metatarsal heads

Morton neuroma may cause pain
(with compression) between the
third and fourth metatarsals

Urgent imaging is needed to identify
underlying pathology

Most commonly associated with
L4 and L5 vertebrae; confirm
diagnosis with scintigraphy with
single-photon emission computed
tomography™




Table 3. Imaging Modalities for Stress Fractures

Jest

Plain radiography*'"**

Bone
scinitigraphy

Magnetic resonance
imaging'®-'"’

Ultrasonography'’

Information from refere

Advantages
Low cost, little radiation, wide availability

Low cost, high sensitivity

Best differential detail, no radiation, equal or
slightly better sensitivity than scintigraphy
and higher specificity

No radiation, low cost

nces 4, 10 through 12, and 15 through 17.

Disadvantages
Limited differential detail, poor initial sensitivity

Some radiation exposure, limited differential detail, may
be falsely positive if focal infection or tumor is present

Highest cost

Limited availability, little differential detail, limited data on
use in diagnosing stress fractures




Avtidpaon Kol KATAYUOTO KOTATIOVNONG Ao TavVw TPOC T KATW

Gym weight lifting, no trauma
32m

Courtesy



Break-dancing

ANTIAPAZH KATAINTONH2H2

Courtesy A. Karantanas
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27y, m, golf - T2-w FS

Mikpd pwypwdeg KaTayua oTo QA0IS TNG OECIAC WAEVNC, XWPIC TTAPEKTOTTION.
[MeplooTiKn avTidpaon Kal 0idnua JOAGKWY Jopiwv OTNV TTEPIOXN KATAPUONG TOU
MAKPOU KAPTITAPA TWV OAKTUAWV.



OE0ELC EVTOTLONC KATOYHATWY KATATOVNONE 0T KATW aKpa

SPINE
Insufficiency: Vertebral body
Fatigue fx: Pars.interarticularis L4 and L5

SACRUM

Alae

- Insufficiency:Vertical
- Fatigue: Oblique

ACETABULUM
Parallel acetabular roof

“THIGH SPLINTS”
Posteromedial mid-prox femur

FEMORAL NECK \ ' Kiggs
X Periosteal
Inferl()r aspect

LESSER TUBEROSITY PUBIS
Tliopsoas insertion Inferior ramus
Athletes: Parasymphyseal

“SHIN SPLINTS”
Posteromedial tibia ERIOR TIBIA

Periosteal quent
e prognosis

TALUS
Variable location and orientation

1 posterior
Vertical orientation

TIBIA ADULTS M HALLUCIAL SESAMOID
1.Medial metaphysis. Horizontal
2.Middle-Distal third

FIBULA
Distal third TIBIA LESS FREQUENT
Medial malleolus junction tibial plafond

NAVICULAR
e third
METATARSALS Sagital orientation
2nd and 3rd
Midle + distal shaft y
%
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‘ CUTTING KICKING

27 ylo, m, football player

~




N ooteitdo-

HB WK

28 ylo, m, football player




24y, f, obese,
running
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Kdarayua katatovnong

. . loxlakou
. \ ‘A"
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* MEYAAN TTEPIODOG
atroBepartreiag
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'y AvTidpaon karatmoévnong

nBIKoU



24y, f, tennis




tennis
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30y, f,
mountain
trekking

237 Val: 510

10 WW: 2350



30y, m, distance
runner
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SHIN SPLINTS
(MEDIAL TIBIAL
STRESS
SYNDROME)

20y, m, soldier




THIGH SPLINTS
(ADDUCTOR
INSERTION
AVULSION
SYNDROME)

20y, m, track
athlete

T2-w FS T1-w FS+C

Resembles traction periostitis, BUT it is an osseous fatigue damage AJR:177, September 2001



MOTE erotpedel? MRI BaBpovounon

Table 1 - Grading of stress fracture: MRI and plain radiography

STIR signal T2 signal T1 signal Plain Average time to
Grade change change change x-ray film return to play (weeks)

"Ne
A®IA L

Progression of complete fx, delayed union, nonunion
Femoral neck-tension side
Patella
Anterior tibial cortex
Medial malleolus
Talus
Tarsal navicular
5% metatarsal
Great toe sesamoids

Nattiv A, et al. Am J Sports Med 2013




28y, m, soldier
30-9-2016

30-11-2016




41y, m, mountain
trekking

23y, m, new
military recruit




22y, f, dancer




[TaBoAoyLKO 00TO

* KaAonBeLc oykot
* KakonBeLc oykol

* OOTEOTIOPWON-00TEOTIEVLAL



2UVOETIKG avdAoya, EAQTTWON TNS aTTwAEIa¢ 00TIKNG ualag,

auénon ooTIKAG TTUKVOTNTAC, TTAPEUTTOOION OOTEOTTOPWTIKWV

‘ Karayuarwv

" Makpoypovia xprion

e i D> OOTIK UTTEPAOBE0TWON Capeci CM, JBJS 09

49 I:I} 00TO XAVel TNV EAACTIKOTNTA TOU Kal YiveTal E06pauaTo Kai
ETTIPPETTEC TE KATAYMQA QTTO TpAUUA XaunAn CoyEIQ

g

PKEIag

Alpoodwvika

e
'

67f, 1y Bcparreia, xaunAn ootk TTUKVOTNTA

ayuara-karayuara a

: Marcuk GR, et al.
~ Emerg Radiol

-
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[MeputpooBeTika Kataypota

OLEYXELPNTLKA 1) UETEYXELONTIKA
* XaUNANG eVEPYEIOG TPAUNO
« OoTEOAUON

 PAeypovn - NeotrAaoia

* KaTaypa KOTTWONG-KATATTOVNONG

 loyio uerd armro oAk apBpPOTTAQCTIKN yovaTog

« Eow roixwua KotuAng uera arro avabswpnaon Xwpic ToIUEVTO

* HBIkKG ooTa: ooTteorrevia, Quénuévn UETEYXEIPNTIKN
opaarnpiortnta



[TeputpooBEeTIKA KATAYUATA, EUBLOUNXAVLIKN

* KBnAwon e TOLUEVTO
* To TOLUEVTO OXNUOTIL(EL EVIOILO OTPWHLOL LLE TO OOTO
* AoUAeUeL KOAUTEPQ OTN CUMTILEDN
e Agev UMOpPEL va aveXTEL TNV TAON

2updTrieon



[TepUTpOOOETIKA KATAYLLATA, €UBLOUNYOVLKN

* ApOPOTMAQOTLKN XWPLC TOLUEVTO
* AKPLBNC MPocapLOY AVAUESA 0TO MTPOCOETIKO UALKO KOl TO 00TO
e KaAn BloAoykn EVowpATwon

* H uakpoxpovia otadepotnta eéaptatal ano tn dnutovpyia
ootoU, n onola ekvael Aiyec eBOOUAOEC LETEYXELPNTIKA

Courtesy A. Karantanas



OAWKN apBpOoTAQOTLKN YOVOTOC: LNPOC, KVNLLN, EMLyovatioa

YriepkovOUALa: ota 5cm amo to pnplailo TuApo Tou UALKOU 1 ota 15cm amo tnv apBpikr oxloun

» XaunAn ooTIKN TTUKVOTNTA
» [lepIPePIKO TUAMA TOU Pnplaiou
1 €TOG METEYXEIPNTIKA
» Aucnuévn QuOoIKn dpacTnpIoTNTA

» Biounxavikeg d1aTapaxEg

Rayan F, et al. Curr Orthop 08




MaKPOXPOVLEC CUVETIELEC

HBIKH OZTEITIAA
<:I EmrayyeAuaTiag TTodoo@alpIoTAS, TTOVOG 2y

Epaoitéxvng Todoo@aipioTAG, TTOVOC 1y

)

YTTOXOVOPIVEG KUOTEIG KAl OIABPWOEIG

Aiadikaoia arroppodPnong

Mullens FE et al, Eur J Radiol 12




23y, f, aoTUVOUIKOG
loTopIkG TTOVOU aTTO 12urVou
E¢Goknon otn oKOTTOROAN

Launder AJ, Trumble TE. Hand Clin 06
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FS Gd T1-w

PREISER’S D.
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* Plain radiography is useful when positive, but generally has

** Radionuclide bone scanning is , but and the
ability to directly visualize fracture lines.
¢ MRI provides and , for bone marrow

edema, periosteal reaction as well as tle fracture lines.

o0
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