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Neden Onemli?-1

o Kacirilan fraktlrler ve ortopedik
yaralanmalarin uygunsuz yonetimi, acil
calisanlari aleyhine acilan malpraktis
davalarinin onemli bir bolUmunu
olusturmaktadir.
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Neden Onemli?-2

o USA'da radyologlarin ikinci en sik
karsilastiklart medikal malpraktis vakalari
ekstremite frakturleridir.




Neleri kacirtyoruz?

¢ Dislokasyonlar

o Okkult ve stres frakturleri

o FraktUrun gozden kacan diger yarisi
¢ Damar ve sinir yaralanmalari




Neleri kaciriyoruz?-2

Kalga:

Femur boyun frakturleri(Yasllar,Osteoporozis)
intertrokhanterik frakturler

Ramus pubis frakturleri veya diger pelvis frakturleri

Diz:

Tibia plato frakturleri (lateral)

Patella frakturleri

Osteokondral frakturleri,ligament veya meniskus yaralanmalari
Ayak bilegi:

Lateral malleol frakturleri

Ligament yirtiklari

5.metatars fraktlrQ, navikular veya diger orta ayak fraktirleri
Ayak:

Calcaneus ve talus frakturleri

Tarso-metatars frakturleri/dislokasyonlari(Lisfrank frakttri/dislokasyonu)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0




Neden Kagciriyoruz?

o Yetersiz goruntu

o Kotu teknik

¢ Non-deplase frakturler

¢ Hatalarin yaygin lokasyonlari

o Kucuk avulsiyon frakturleri

o Tatmin edici yaralanmalarin taninmasi
o Dikkatsiz degerlendirme

Ha AS, Porrino JA, Chew FS. Radiographic pitfalls in lower extremity trauma. AJR Am J Roentgenol. 2014 Sep;203(3):492-500
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w Blood Loss Associated with Fracture in Adults

FRACTURE SITE AMOUNT OF BLOOD LOSS (ML)
Radius and ulna 1502350

Humerus 250

Tibia and fibula SO0

Femur 1000

Pelvis 1 3003000

Merve Injuries Accompanying
Orthopedic Injuries

ORTHOPEDIC INJURY NMERWVE INJURY
Elbow mmjury Mecedian or ulnar
Shoulder dislocation Axcillary

Sacral fracture Claunda equina
Acctabulum fracture Sciatic

Hip dislocation Femoral nerve
Femoral shafr fracture Peroncal

Fnee dislocanion Tibial or pecroncal
Lateral vnbial platecau fracture Pcroncal

Geiderman JM, Katz D: General Principles of Orthopedic Injuries. In: Marx JA, Hockberger RS, Walls RM et al. ed. Rosen's Emergency Medicine Concepts and
Clinical Practice, 7th ed. Philadelphia: Mosby/Elsevier; 2010:211-6
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Acetabular frakturler

¢ Non-deplase femur boyun frakturleri ile
benzer klinik ozellikler

¢ Yuksek enerjili travma

o Osteoporozisli hastalarda basit disme

o Bu frakturleri gozden kacirmak cok kolaydir.
o Dikkatli inceleme onemlidir




Farmonal Head Fomo il Nece

FIGURE 7 Frogdeg view of the hip.

The hip is abducted and externally rotated. The radiograph shows an AP
view with patient supine, whereas the line drawing shows oblique posi- HGURES8 Cross-table lateral (groin lateral) view of the hip.

tioning of the patient’s pelvis; both are acceptable. The uninjured leg is raised and the x-ray beam is directed as shown.
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Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Proksimal femur frakturleri

¢ Femur boyun ve trokhanterik frakturler

¢ Femur boyun frakturleri yaslilarda en yaygin
akut ortopedik gelis nedenidir.

o % 50 ‘si trokhanterik bolge
o Yaklasik %95’i deplase ve kolay tani
0 %2-9 arasi okult!!!

o Erken tani ve cerrahi tedavide bile , bir yil
icindeki mortalite %14 - %36

¢ MR’ In sensitivite ve spesifitesi %100




fractures - Nno risk of
avascular necrosis

Ligamentum teres

The radiographic findings enable

a fracture of the femoral neck to
be classified as intracapsular or
extracapsular. This classification
has a major impact on determining
the choice of surgical treatment.

Intracapsular fractures risk compromising
the blood supply to the head of the
femur. The vessels passing through

the capsule of the joint are extremely
vulnerable. Disturbance/interruption of
the capsular arteries increases the risk

of non-union or avascular necrosis of

the femoral head. The blood supply is
not similarty affected with an
extracapsular fracture.




A

FIGURE 6 Positioning of the AP hip radiograph.

(A) Improper positioning with the hip in a neutral position (slight external rotation). The femoral neck appears foreshortened and the lesser tuberos-
ity is prominent (arrow).

(B) Correctly positioned AP view with the hip rotated 15” intemally (great toes touching). This clongates the femoral neck and improves fracture
detection. The lesser tuberosity appears smaller (arrow).

(C) At rest, the legs tend to rotate externally. For correct positioning, the great toes should be touching (internal rotation of the legs).

[C from Ballinger PW, Frank ED: Merrill 's Atlas of Radiographic Positions and Radiologic Procedures, 10th ed. Mosby, 2003, with permission. ]




Flgure 53-24. Shenton’s line is a smooth curved line drawn along the
superior border of the obturator foramen and medial aspect of the
femoral metaphysis. Disruption of this line should raise suspicion of a

femoral neck fracture or hip dislocation.
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David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359
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David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359
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B. AP hip

C. “Frog-leg™ view D. MRI E. Postop view

HGURE 22 A “non-occult” hip fracture diagnosed using MRL

David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359
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Subcapital fracture.

Evident on both the AP and lateral views
(amows).

Subcapital fracture. Subcapital fracture.
The white line (arrows) Abnormal angulation (arrow) of
indicates impaction. the femoral neck is evident.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Extracapsular intertrochanteric
fracture.

This fracture is subtle on the AP view.
It is clearly shown (arrow) on the lateral

radiograph.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Kalca travmalarinda algoritm

Traumatic Hip Pain

Radiographs ———9 Positive w! appropriate RX

# MRI not available
, Consider
- CT scan

Admit to hospital
at bed rest w! bone
scan in 24-36 hours

erron AD, Miller MD, Brady WJ.Orthopedic pitfalls in the ED: radiographically occult hip fracture.Am J Emerg Med. 2002 May;20(3):234-7.
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Diz travmalari

TABLE 1

Relative Frequencies of Various
Fractures About the Knee
in Adult ED Patients

Patella 0%
Tibial platean 32%
Fibular head 0%
Dh=tal femur &%
Tibaal spine 1%
Tibial tuberosity 2%
Oteochondral junction

{articular cartilage) fracture 1%

Diata from 192 patends
(5taell 1906, Weber 1905, Baver 1995)

TABLE 2

The Most Frequently Overlooked
Radiographically Apparent
Fractures in an ED

PERCENT NUMBER

MISSED MISSED/TOTAL
Tibial platean 16% 319
Radial head 14% 12184
Elbow—child 14% 335
Scaphoid 13% 1/53
Calcangus 10K 550
Patella 6% 153
Ribs 4% 23548

3%, ankle, medacarpals, metatarsals, phalanges.
(Diata from Freed and Shields 1984.)
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Tibia plato frakturleri

FIGURE 3 (lassification of tibial plateau fractures.
(A) Split. (B) Local compression. (C). Split-compression. (D) Medial condyle (10-15%). (E) Bicondylar.

David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359



8096 of tibial plateau fractures involve the lateral plateau as a result of a severe
valgus stress combined with a violent compressive force which drives the femoral
condyle into the tibial plateau.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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ligament

Lateral plateau fractures are often associated with significant damage to the medial

colateral igament o to @ cruciate liament, Injury to the medial plateau (arrow) from a blow to the medial side of the joint

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Feature (1). The nomal plateau is smmooth—but this alters when the plateau is
fractured. The fractured plateau has an rregular surface or becomes laysred.
Additionally, fracture lines may extaend nfenorly.

Feature (2). An area of focal increase in density balow the plateau due to bone
compression causing an anmpaction. Lateral plateau fracture.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Feature (3). Tibial margin displacamant. Use this rule: “a perpandicular ine drawn at
the most ateral margn of the fermur should not have more than S mm of the adjacent
margin of the tibia beyond ™. Lateral plateau fracture.

Feature (4). On the latecal radiograph, in most cases of a fracture involving a plateau
there will be a fat—fluid level®®, as shown here.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359
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David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359



Diz cikigi

Diz cikigl cok nadir gorulur.
Popliteal arter yaralanmasina dikkat

Diz cikigl ile birlikte ana popliteal arter yaralanma
insidansi %21-32

Yuksek enerijili bir travma sonrasi insidans %40

8 saati gecen yaralanma-tedavi suresinde
amputasyon orani %85

8 saatten az olan surelerde amputasyon orani %15

Bu olgularin atlanmasi durumunda hastanin
karsilasabilecegi komplikasyon oranlari, zamanla
dogru orantili olarak artmaktadir.
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Segond fraktiirti-1

o Segond frakturu, lateral tibia platosunun
kopma tarzinda bir fraktarudur.

o Atlanmasi olasliligl yuksektir.

o Bu frakturlere siklikla 6n capraz bag(ACL)
ve/veya meniskus yaralanmalari eslik eder.

o Segond frakturlerinin %75inde ACL yirtig

¢ Radyografide gorulen segond frakturu ACL
yirtiginin indirek isareti olarak gorulur.
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Segond frakturu-2

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Patella fraktiri

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Tibia eminensia frakturu

Fracture/avulsion of the tibial spine

An avulsion fracture of the tibial spine (the intercondyiar emmancs) indicates a cruciate
ligament injpury because this area is the site of attachment of these igaments.

Avulsion fractures {(amows) of the tibial spans.
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Cruciate ligament yaralanmasi

IMMoftfueACLandPCLshownmﬂnsmercondylarsagmm

ACL avulsion fracture.

If a tiny fragment of bon= (armmow) is
identified close to the intercondyiar
emanance = the tibial spine) this s
invariably conseguent on an avulsion

PCL avulsion fracture. of the tibial attachment of the antenor
i a tiny fragment (=mrow) is identified cruciate ligament. Occasionally, the
detached bone fragment may be ying

close to the tibial articular surface
posterioriy then the PCL is likely to locse and visible sisewhere withan the

have been mjured. joint.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition



Tibia stres frakturu

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Maisonneuve frakturi-1

o Proksimal fibula kirigi ile birlikte medial
malleol kirigl ya da deltoid bag
yaralanmasinin birlikte gorulmesidir.

o Ayak bilegi kiriklarinin % 5’nde gorulur.

o Ayak bilegi travmalarinda mutlaka proksimal
fibulada bir patoloji olup olmadigina
bakilmalidir.
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Maisonneuve fracture. Subluxation of the taius and
evidence of rupiure of the interosseous membrane.

The upper leg was painful and an additional radicgraph
revealed the high fracture of the shaft of the fibula. .

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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HGURE9 Mortise view—Patient 28.

There is a comminuted medial malleolar fracture (arrowhead) and  FIGURE 10  Maisonneuve fracture of the proximal fibula (arrow).
widening to the distal tibiohbular joint (arrow).

David T. Schwartz.Emergency Radiology: Case Studies 1st Edition.Part 4: Skeletal Radiology: Lower Extremity 295-359
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Tillaux fraktiri

Anterior tibiofibular bagin cekmesiyle tibianin distal eklem lateral
kenarinda meydana gelen bir avilsiyon kirigidir

Tillaux fracture.

This Salter—Harris type 3 fracture limited
to the lateral aspect of the epiphysis and
growth piate is well shown on the lateral
and AP radiographs (arrows).

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Talus frakturleri-1

Talar kiriklari nadirdir.

Cogu yuksek enerjili yaralanma

AVN ve dejeneratif artrit riski!!
Non-deplase kiriklara dikkat!!

Talar kubbe—osteokondral kiriklara dikkat.

ATUDER
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Talus frakturleri-2

Fractures (arrows) can occur in the coronal, sagittal or horizontal planes.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition



Displaced fracture through Undisplaced fracture through
the neck of the talus (arrow). the neck of the talus (arrow).

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Talus frakturleri-4

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition



Calcaneus frakttrleri-1

Genellikle yuksek enerjili travmalar.

%50’sinden fazlasinda ekstremitenin baska bir
bolgesinde veya spinal kolonda fraktur olasiligl vardir.

Yaklasik %7 oraninda kars! calcaneusta fraktir, %25
oraninda diger alt ekstremite de fraktur ve %10
oraninda torakolomber kompresyon frakturl basta
olmak uzere spinal yaralanma gorulebilmektedir.

Ik degerlendirmede atlanma olasilig yUuksek

Butun ayak kemigi frakturlerinin yaklasik %60’ni
olusturur.

Calcaneus frakturleri tanisinda atlanma orani %10 .
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Calcaneus

Momal Bohler's
| | angle

307 of mone

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Calcaneus frakturleri-2

Intra-articular fractures (arrows) involve the subtalar joint (left) or calcaneo-cuboid
joint (right).

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Acil Tip Uzmanian Demeg

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Calcaneus frakturleri-4

-

Fatigue fractures due 1o repeaeiitive stress
are rare but do occur. Usually identified
as an area of bone sclerosis on the
Iateral radiograph (arrow).

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Calcaneus frakturleri-5

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition




Lisfranc frakturiu-1

Lisfrank frakturl cok nadirdir ve butun ortopedik
travmalarin %1’den azinda gorualur.

Yaklasik %20 olgu da acil serviste ilk
degerlendirmede atlanir.

Eger tani konulamaz ise kronik agri ile birlikte
fonksiyonel kayip riski yuksektir.

Akut donemde hasta ayaginin ustlune basabilir ancak
Lisfrank eklemi boyunca hassasiyet vardir.

Kompartman sendrom riskKi
Ayagin plantar kesiminde ekimoz gorulebilir
Standart grafi ile tani konulamaz ise MR ve BT

Perron AD, Brady WJ, Keats TE. Orthopedic pitfalls in the ED: Lisfranc fracture-dislocation. Am J Emerg Med. 2001 Jan;19(1):71-5




FIGURE S. Dorsal AP wviiew of the foot. showms the LisSanc
jornt commplex Note the alismment of the second metatarsal wath
the second cuneiform  and t= “kevstome vredgmgxmodneS
ctlnei.ﬁ'cmrx::xaIllnst.x:tlcm:l.l:,yIwiax-s.l:.a]’l:l = d wath

romn froan Burroush=s KE  Remmesy CD Fleld_.KB Ia=fanc
jurv of the Foot: A Commonly Missed Diasno=sis. 8w Fam Phys
1998:58:118-124*




nouAnamlloaduphcodmth.phmzrﬂmdfoot,mﬂsdorsal
1 sal head. Il by
Dohrmman Reprnnted with permussion from Burrousghs
E.Rumgr(:D Fields KB: Lisfranc Injury of the Foot: A Com-
monly Missed Diagnosis. Am Fam Phys 1998:58:118-124°




@3 ATUDER

Acil Tip Uzmanian Demegi

MT2

Lisfranc subluxation: fracture near the base of the 2nd metatarsal has freed the shaft
of this bone from the restraining cuneiform mortice. Lateral slippage of the metatarsal
bases has occurred in this patient.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Lisfranc subluxation: the ligaments holding the 3rd metatarsal to the lateral cuneiform
bone have been ruptured. Consequently, the 3rd metatarsal has subluxed laterally.
The answer to question (2) at the botton of p. 296 is “No”.

Raby N, Berman L, Morley S, De Lacey G. Accident and Emergency Radiology: A Survival Guide, 3rd Edition
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Metatarsal frakturleri

o 2 ve 3. metatarsal kemik yaralanmalari en
cok gozden kacan yaralanmalardir.

o Bariz olmayan kiriklar gozden kacar
o 2-3 hafta sonra tespit edilir.
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Fatigue fractures.

Four radiographic patterns may be presenti: (a) Normal; (b) Transverse or oblique
crack (3rd metatarsal); (c) Faint periosieal reaction or fluffy callus (3rd metatarsal); and

(d) Profuse callus (3rd metatarsal).




Son Soz

o Her zaman FM’ye glven!

o Standart grafide bulgu yok ve klinik suphe
varsa;

o Diger alternatif grafiler
o MR

o BT

o USG dusun!!
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