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INntfegrity, fracture type and dislocation)
> IN the diagnosis of soft fissues and joints

> has beftter spatial and confrast resolution than
radiography

> - excellent results in the evaluation of bone and joint
diseqases
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ONAL X-ray -
suspected bone lesions
to determine the nature of the lesion (precise
localization, matrix, details of the cortex, detection of

cystic and fatty lesions)

a superior method for determining the pathology of
the bone marrow and connections with neurovascular
structures

a highly sensitive but non-specific
technigue that helps in the detection of metastasés



Herniated disc
Spinal stenosis
Trauma

Complex bones (spine, pelvis)

Tumor extension //



the ab
reduced radiation
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DISADVANTAGES OF KT
Limited field of view
Artifacts made of metal foreign bodies



Compression of the spino
Extension of bone tumors
Imaging of soft tissue fumors
To show injuries to arficular cartilage, ligaments and other soft tissues
Diagnose avascular necrosis and other pathologies of the joints



Hrekavica

Trabekulizirma
kost

Trabekulizirna
kost




of long bones

body
metaphysis, the end and
period of growth.

All three dimensions of are similar in size. Short bones are most © :
the areas of the hands and feef /

In one dimension is much smaller than the other two. Flat bones include thg
bones of the cranial vault, sternum, scapula, ribs, and pelvic bone

By their shape (ossa irregularia) do not belong to any of these g Jps/In
this group, for example, the vertebra of spine, the bones of the base of the skufand the

bones of the face.
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Synovial around the ca
inside there is synovial fluid (hlp shoulder, elbc

2. Fibrous junction of 2 bones without arficular space (sufure o

3. Cartilage inserted cartilage between bony surfaces (intervertebral joints and pubiZ
bone)

=
)




BONE FRACTURE = break in bone continuity
Nelellele]fe]e (PA and profile) and complementary methods (CT




Fracture Description:

Which bone is injured and which part (epiphysis, metaphysis, diaphysis)

The existence of a fractured fissure
ne relative position of fracture fragments (always the proximal fragment is seen as
Jistal one that is dislocated).

+ Dislocation
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compact fracture //






Special types of fractures:

Avulzion—> Fracture of a part of the bone at the attachment of tendons or
ligaments under extreme exertion or weakness of the bone at the attachments

Stress frc:c’rure% due to long-term, repeated effects of small frauma to the bone
. They are manifested by a periosteal and sclerotic reaction

1gth (osteoporosis, bone




Typical fracture:

(Coles)-> Itis caused by falling on the hand in flexion. The
fractured fissure affects the distal diaphysis with a radius of 1 inch from the
radiocarpal joint

- in elderly people with osteoporosis (hip pain, shortened leg
with external rotation)




If the first X-ray does not show a fractured fracture,
- if there is a suspicion of a fracture.

Il > fro € occurs, so it is better
to MRI.



Bone healing:

After tfrauma, a is formed in and around the fractured fissure with
and inflammatory leukocytes

J, which secrete collagen, forming

callus (fibrous cartilaginous structure)

a "hard" callus

Il remodel the

N
1—2bv(\)/egks 3-4 Weeks 4 -16 weeks 17 weeks




Joint fracture-> A luxation is a complete loss of contact (usually the shoulder, hip
and elbow), and a subluxation is a partial loss of contact




The cervical spine is particularly important because of the mobility and vulnerability
of the cervical spinal cord

Anterior verte
Posterior vertebral line
Spino-laminar line
-Intravertebral joint
-Intervertebral space

SC. spinal ca




The cervical spine is examined in a PA and LL projection (special images are also

ed - a "dance” image through an open mouth and an "oblique” image of the




According to the prognosis, injuries of the cervical spine can be:
nere are no lesions of the nerve structures or there is no possibility that they
e (they affect only bone elements)

is a likelihood of

According to the mechanism of
occurrence, they can be flexion
(possible quadriplegia due o
damage to the corficospinal
pathway in the anterior parts of
the spinal cord) and extensive



Compressive fracture of the vertebral body of the thoracic spine




Fracture of os ischii Fracture of the pubic bone




Fracture of the sternum bone
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3 ways of expansion:
directly through the injury
from soft tissues

hematogenous (most common)

[ Susgnisedingiess )

et

Infekcija

Periost g Subperiostni
B Y/ apsces-gnoj

A

)

o / Epifizealna linija

Sekvestar (mrtva kost)

Fistula

Invalukrum (nova kost)




It does not give radiologically visible signs for 1-2 weeks from the onset of symptoms




In further development, spontaneous drainage of purulent contents with @
breakthrough of the periosteum and the formation of an abscess in the soft tissues,
which descends down the muscles and fascia under the influence of gravity.

Later, it drains spontaneously over the skin, creating fistulas

-Swelling of sc

-Periosteal reaction

-/ones of osteolysis
-Reactive zones of sclerosis
-Sequestrum and involucrum

(chronic forms)
-Soft tissue abscesses
-Fistula



It most offen develops on long bones (humerus, femur and ftibiq)

In adults, infection of the body of the spinal vertebrae is common (nonspecific
spondylitis) »>deformation of the vertebrae and possible spread through soft tissues,
as well as an abscess paravertebral







It may be a consequence of a local inflammatory reaction of one joint or more
often synovium of several joints as part of systemic disease

-Oste
-Rheumatoid arthritis
- Gout

- Sepftic arthritis

- Ankylosing spondylitis - Bechter
- Juvenile arthritis
-Seronegative arthtitis

/



ARTHRITIS

(A). Morphological characteristics of a normal joigr.

(B ). Osteoarthritis, destruction of cartilage and
subchondral bone, narrowing of the articulgr’space.
(C). Rheumatoid arthrifis, inflammation of fthe synovium
of the pannus at the junction synovium and cartilage.



The most common form occurs later in life
~aused b degenera’rlve changes in the cartilage of the joint
mall joints (hands and feet), small intervertebral

osteoporosis



Initially, there is an erosion of the cartilage and contact of the bare parts of the
bone, pain and reduction of movements

Osteophytes are formed

X-ray:

Narrowing of the joint
space

Osteoporosis
Subchondral sclerosis

Osteophytes (fix the
joint)




Systemic autoimmune disease of the synovium of the joint, affecting first the
interphalangeal, metacarpal joints and wrist

Occurs after the age of 20, the changes are symmetrical

PAIN
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Rheumatoid arthritis

AL

Women are 3 times more

likely to develop
RA than men
- 80% of RA patients
80% between the ages of 35-50
Vaccination
Risk
Management

E i

Heredity = Age Lifestyle  Pollution

s~ 4

Dietary
supplements

70% of RA Exercise Surgery

patients have

wrist and hand
problems e @
90% of RA .

patients have
symptoms in Antirheumatic Stop Limit
the foot drugs smoking alcohol

Complications

Heart attack Stroke



It begins with the formation of a (filbrous nodule) at the
attachments of the synovium and articular cartilage, which with its growth erodes
nickens the synovium

is, and periarticular

i ankylosis

Ny



» Stage 4 -

Rheumatoid

displacement

CRITERIA USEDTO

CONFIRM RHEUMATOID

ARTHRITIS

o Arthritis of hand
joints for at least 6
weeks.

o Arthritis on both
sides of the body for
at least 6 weeks.

 Rheumatoid nodules
under the skin.

« Rheumatoid factor in
blood testing.

e Morning stiffness
around the joint that
lasts at least 1 hour.

e Arthritis of three or
more joints for at
least 6 weeks.

« Evidence of

rheumatoid arthritis = =

on X-rays.




It begins at

Severe pain, redness and swelling, and as a result of disorders of urate metabolism
that are deposited in the joint capsule

Clearly limited erosiot
Sclerofic reaction
Soft fissue shadow (urate crystals) -

tofi urici




Seronegative arthritis affecting the spinal column, affecting the ligaments

It begins with inflammation at the junction of the annulus fibrosus of the
intervertebral disc with the , spreads
ontinues with fibrosis and ossification of the ligaments

kyphosis and fixation

G

"bamboo stick"



nkylosm OI‘IdYIItIS

Normal Ankylosing
Spine Spondylitls

Vertebral ‘
body
Intervertebral '
disk | -
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Bone origin Osteomas Osteosarcoma
Cartilage origin Chondroblastoma Chondrosarcoma

Enchondroma Osteoblastoma
Origin of bone marrow Myeloma

Ewing sarcoma

Vascular fumor Hemangioma

Other connective tissue Lipoma
tumors

Fibroma

Undifferentiated sarcomas Chondroma

Adamantinoma
Tumor-like lesions Solitary bone cyst

Aneurysmal bone cyst



spikularna | )
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Diskontinuirana  Kodmanovi )

maligna —— trougao

™~

"Lukovica"”

Benign - continuous, homogeneous, discrete
Malignant - discontinuous

Spicular type (osteosarcomal)

Kodman's triangle

The appearance of "bulbs" (Ewing's sarcoma)

Epyphiysis- chondroblastoma and gigantocellular
Metaphysis - osteosarcoma
Diaphysis - Ewing's sarcoma

Before the age of 30, malignancies are more common - osteosarcoma, Ewing's

sarcoma
After the age of 30- metastases, giant cell tumor, chondrosarcoma

Kontinuirana
benigna




Cl and MRI determine the
localizafion and spread or ine
neoplasm, and may also inaicare
d Specific diagnosis. If mefastafic
or mulficentric flumaors are
suspected, radioisofope
scintigraphy examines the enfire
skeleton.

As a rule, a biopsy is the basis of
diagnosis. The pathologist should
be presented with relevant
iInformation from the medical
history and radiological findings.
Histopathological diagnosis is not
always easy, so it is necessary to
biopsy enough fissue from a
representative part of the tumor.

Differential diagnosis between Benign and
Malignant Bone Tumor

Slow, compressing
neightbouring tissue, no
metastasis

Expansive, well-defined,
thin but continue tissue

most of time (-), can be
shown after pathological
fracture, but no bony
destruction

No mass, well-defined if
there is

Quick, neightbouring tissue
invading, metastasis

Invading, ill-defined,
irregular destruction of
cortex, tumor bone

formation

Different forms of periosteal
reaction, can be destructed
by the tumor

Mass formation, indistinct
demarcation with

surrounding tissue



Describing the tumor change

The change must be compared with the normal structure
+ Osteolytic )- osteosarcoma, gigantocellular, metastases
o Ckselne sieie e o= osteosarcoma, chondrosarcoma, fibrous bone

"“tfransition zone




ethmoid, oral cavity, pelvic and pelvic areaq,
extremities)
sSmall - asymptomatic

*Major - symptoms due to local growth: painful swelling,
headache, sinusitis, exophthalmos, visual disturbance

/




o contours smooftt
homogeneous in structure
appearance - stationary for years

o periosteal osteomas - on the cortical
surface of the clavicle, scapula and
tubular bones







®
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Clinical finding:

- localized pain, intense, especially at nic
salicylates (aspirin) because the tumor is increasingly
synthesized prostaglandins;

- Developing skeleton: bone hypoplasia — shorter limb,
deformation of the scelets in the form of torticollis and
scoliosis, muscle atrophy, and slow growth




surgical ex

Recurrences: rare after surgical
treatment, no malignant alteration

Corpnal T2 MAI




Predilection sites:

bones of the facial massif (face and jaw) —
slow-growing tumor, well limited, covering @
larger areaq;

Clinical finding - painless expansive change at
the site of the tooth root in the mandible, less
often in the maxilla.

X-ray - well-defined uni or multilocular zone
of osteolysis with varying degrees of
calcification.

Osafying fibroma, axal CT images obtained in two different patents
show wel-defined, focdly expanside, sharply marginated lesions
wth predominantly ground-giass altenuation, e presence ofa
narrow 20ne of transition {arrows ) helps differentale casifyng
fiomoma from fbrous dysplasia



©®

Radiography : intrac
osteolytic lesion, well delimited
by sclerotic bone, appearance
of multiple bubbles

Diagnosis : radiological
Good prognosis, possible
spontaneous regression




bone malignancy
It usually occurs by the age of 30, and the second peak is in the sixth decade
Predilection sites are the metaphysis of the tibia, femur and humerus
There is pain that infensifies at night and swelling

* PERI

(SPICULES, KODMAN'S
TRIANGLE)



It occurs in the 4th and 5th decade, on any cartilaginous localization, most often on
the extremities and pelvis

ressive, swelling and deformation can persist for years
e and grows extrasensory with "pop corn”




IN , more often

The predilection site is the diaphysis of long bones, histologically it is made of finy
round cells

It is characterized by pain and swelling
Difficult to distinguish from osteomyelitis

I 4

« OSTEOLYSIS -

* PRELIMINARY
REACTION BY BULB
TYPE




A gigantic cell tumor, occurs in childhood, benign in nature, but can malignantly
alter

Pain, swelling and frequent pathological fractures
Localization is mainly around the knee, distal radius and sacrum

« Osteolysis zonW

articular cartilage - metaphysis
 There is no fransition zone




- e e

Pain, swelling and pathological frac
Axial skeletal metastases are more common
They can be osteolytic and osteoblastic (prostate cancer)

90% of osteolytic changes are metastases
Skeletal scintigraphy (SPECT) is the method of choice



They are spread by the

® 1 .Through the vena cava (cavalry type) -
lungs;

@ -

® 2 .Through the portal vein (primary filter liver; others are the lungs;
Tu GIT);

® 3. Through the pulmonary veins (filters, capillaries of the large
bloodstream)

® 4. or, more rarely, per contfinuity, by the direct propagatiort of the
process from the surrounding



©@ ®© ®© ®©® ® ©

[
AR

They are not in ololalc
Radiological division:
Osteolytic (Ca, kidney, adrenal, thyroid, Ewing's sarcoma)
Osteoblastic (Ca prostate)

Mixed (Ca lung and breast)

In children —refinoblastoma, neuroblastoma,
rhabdomyosarcoma






They are related to osteogenesis and the metabolism of calcium
and phosphorus, which are regulated by the parathyroid gland,
vitamin D and kidney




» Reduction of bone (matrix anc
» Usually in menopausal women and men in later years

» Densimetry of 2.5 SD less than normal bone density in healthy adults
of the same age

» Bones are weak, porous, prone to fractures



onsequences are seen on the spinal column, a

Z

Loss of trabe Iq/
sfructure







METABOLIC DISEASES OF THE BONE e p

Unminerlized Unminerlized
matrix matrix

——

Bone mass decreased, Bone mass variable,
mineralization nomal mineralization decreased

Any age
Endocrine ;l‘xlonnalily,
age, [ irc: inactivity, hy ospl ic s,
> — R
Y atasia

¥l

4
Generalized bone pain
> . Tenderness at fracture site
and generalized tendemess
I 1 Often symmetric,
> = : ractures, or

completed fractures

Radiographic features = / -

Appendicular predominance

Laborat: Serum Ca*+ ! Low or normal
e (high in hypophosphatasia)
findings
Serum P Normal Low or normal
Ca*+ x Py =30 if albumin normal
{high in renal osteodystrophy)
Alkaline phosphatase ! Hlevated, ex in
hypophospm:

Urinary Ca*+ High or normal Normal or low
thigh in hypophosphatasia)
Bone biopsy Tetracycline labeds normal Tetracycline labels abnormal




Osteomalacia in children (4-18 months of age) due to a lack of
vitamin D, which regulates the absorption of calcium from the
digestive fract and its deposition in the bones

Bones become soft and pliable B L

The Disease of Lower Social Conditions

e fastest-growing joints: the knee, elbow and

ENLARGED EPIPHYSEAL PLATES
DECREASED BONE INTENSITY
BONE BENDING

OSTEOPHYTIC THORNS



Unknown etiology, more common in Europe

Defective bone regeneration, uncontrolled osteoblastic activity,
which is not manifested by the lamellar arrangement of the beds,

but are chaofic
Fractures and arthrifis of the surrounding joints

« BONE THICKENING

« ZONES OF OSTEOLYSIS
AND OSTEOBLASTIC
ACTIVITY ALTERNATE




Gornjni prsljen

Gornja pokrovna ploca

FSU

Donja pokrovna ploca

Doniji priljen
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Fasetni zglob







Healthy, prone  Healthy, upright Healthy, upright  Healthy, flexed Prone, mild disk  Prone, moderate Prone, severe disk Maximum inflated Maximum inflated
position standing sitting standing degeneration  disk degeneration  degeneration tire pressure  soccer hall pressure

a b c
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Due to abnormal mechanical axial stress combined with heredity,
age, inadequate metabolic transport, and trauma

Degeneration of chondrocytes and pulposus nuclei

With the progression of degeneration, the interdiscal pressure
decreases, shifting the load to the annulus fibrosus




With the progression of degeneration, the interdiscal pressure

decreases, shifting the load to the annulus fibrosus
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Herniated disc Instability and/or

spondylolisthesis



‘ DISK |

PATHOLOGY
FOCAL-
DIFFUSE\ | |/ HERNI*ATION \‘
BU?gI(I:\IG / AB\LI\JIFCSILNAGR PROTRUSION EXSTRUSION | EXTRUSION WITH
SEQUESTRATION
Hight is Hight of disk is
preserved low
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