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SMALL ANIMAL RADIOLOGICAL DIFFERENTIAL DIAGNOSIS
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Figure 1.1 (a) Anatomical features of an immature long bone; (b) anatomical features of a mature

long bone.
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Mediolateral Radiograph of Canine Shoulder | Caudocranial Radiograph of Canine

Joint. Shoulder Joint.
. Spine of scapula 1. Spine of scapula
. Acromion of scapula 2. Acromion of scapula
. Infraglenoid tubercle of scapula 3. Greater tubercle of humerus
. Head of humerus 4. Humeral (scapulohumeral) joint

. Glenoid cavity of scapula 5. Lesser tubercle of humerus
. Proximal physis of humerus 6. Clavicle

. Greater tubercle of humerus
. Supraglenoid tubercle of scapula
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Mediolateral Radiograph of Canine Humerus.
. Infraglenoid tubercle of scapula

. Head of humerus

. Anconeal process of ulna

. Lateral epicondyle of humerus

. Tuber olecrani

. Medial epicondyle of humerus

. Lateral coronoid process of ulna

. Proximal radioulnar joint

. Medial coronoid process of ulna
10. Head of radius

11. Condyle of humerus o
12. Proximal physis of humerus -
13. Greater tubercle of humerus

14. Supraglenoid tubercle of scapula
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Caudocranial Radiograph of Canine Humerus.
. Acromion of scapula
. Greater tubercle of humerus
. Deltoid tuberosity
. Supratrochlear foramen of humerus
. Lateral epicondyle of humerus
. Capitulum of humeral condyle
. Medial coronoid process of ulna
. Trochlea of humeral condyle
. Medial epicondyle of humerus
10. Clavicle
11. Lesser tubercle of humerus
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Mediolateral Radiograph of Canine Elbow Joint. a
. Anconeal process of ulna Craniocaudal Radiograph of
. Tuber olecrani of ulna Canine Elbow Joint.
. Caudal border of lateral epicondyle of humerus . Tuber olecrani of ulna
. Caudal border of medial epicondyle of humerus . Medial epicondyle of humerus
. Lateral coronoid process of ulna . Trochlea of humeral condyle
. Proximal radioulnar joint . Medial coronoid process of ulna
. Medial coronoid process of ulna . Head of radius
. Head of radius . Capitulum of humeral condyle

. Condyle of humerus . Lateral epicondyle of humerus
10. Cranial border of medial epicondyle of humerus . Anconeal process of ulna

11. Cranial border of lateral epicondyle of humerus . Supratrochlear foramen of humerus
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Mediolateral Radiograph of Flexed Canine Elbow Joint.
1. Medial epicondyle of humerus

2. Anconeal process of ulna

3. Medial part of humeral condyle

4. Lateral part of humeral condyle

5. Caudal border of lateral epicondyle of humeru
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Physeal scar of

eoluE s Al L e
Radius

Carpal joint
Metacarpus b /
| SRl Radial carpal

Accessory

Mediolateral Radiograph of Canine Carpus.
1. Distal epiphysis (styloid process) of ulna
2. Accessory carpal bone

3. Ulnar carpal bone

4. Carpal pad

5. Proximal sesamoid bone of first digit

6. Proximal pifglanx (Pp) of first digit

7. Carpometacarpal joint

8. Middle carpal joint

9. Antebrachiocarpal joint

10. Distal epiphysis of radius




Dorsopalmar Radiograph of Canine Carpus.

. Distal physis of radius

. Distal metaphysis of radius

. Antebrachiocarpal joint

. Distal epiphysis of radius

. Styloid process (medial) of radius

. Middle carpal joint

. Intermedioradial carpal bone

. Sesamoid bone of abductor pollicis longus

. First carpal bone (C1)

. Second carpal bone (C2)

. First metacar’b«‘. bone (Mc1)

. Carpometacarpal joint

. Third carpal bone (C3)

. Fifth metacarpal bone (Mc5S)

. Fourth carpal bone (C4)

. Accessory carpal bone

. Ulnar carpal bone

. Distal epiphysis (styloid process) of ulna
Distal radioulnar joint

. Distal metaphysis of ulna
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Carpal joint
Metacarpus
Digits

Sesamoid
bone

415

View: Dorso-Palmar View: Lateral

Dorsopalmar Radiograph of Canine Manus.
1. Distal epiphysis of radius
. Intermedioradial carpal bone
. Sesamoid bone of abductor pollicis longus
.C1
. Mc1
. Pp of digit 1
. Distal phalanx (Pd) of digit 1
. Mc2
9. Abaxial proximal sesamoid bone of digit 2
10. Pp of digit 2
11. Middle phalanx (Pm) of digit 2
12. Unguicular crest of Pd of digit 2
13. Unguicular process of Pd of digit 2
14. Digital pad of digit 3
15. Metacarpal pad
16. Distal interphalangeal joint (DIJ) of digit S
17. Proximal interphalangeal joint (PIJ) of digit S5
18. Metacarpophalangeal jo%g\of digit 5
19. Mc4 2
20. Mc3
21. Carpal pad
22. Ulnar carpal bone
23. Accessory carpal bone
24. Distal epiphysis (styloid process) of ulna




Pelvic bones
Hip joint
Femur
Stifle joint
Tibia & Fibula

Tarsal joint
Metatarsus

Digits

(phalanx, sesamoid bone)

Mediolateral Radiograph of Canine Manus.
. Distal epiphysis (styloid process) of ulna

. Accessory carpal bone

. Ulnar carpal bone

. Carpal pad

. Proximal sesamoid bone of digit 1

. Pd of digit 1

. Dorsal sesamoid bone

. Antebrachiocarpal joint

. Distal epiphysis of radius

1
2
3
4
5
6
7
8
9
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| Ventrodorsal Radiograprh of Car;ir}e Pelviisr. |

1. Crest of left ilium
2. Wing of left ilium
3. Body of left ilium
4. Body of left pubis

S. Head of left femur

6. Greater trochanter of left femur

7. Body of left ischium

8. Caudal vertebra 4

9. Table of left ischium

10. Ischial arch

11. Body of right femur

12. Right tuber ischiadicum (ischiatic tuberosity)
13. Right obturator foramen

14. Caudodors®iyaspect of lunate surface of
acetabulum

15. Acetabular fossa

16. Fovea capitis of right femur

17. Cranioventral aspect of lunate surface of
acetabulum

18. Sacral vertebra 3

19. Right sacroiliac joint

20. Right tuber coxae (cranioventral iliac spine)

Right-Left Lateral Radiograph of Canine Pelvis.

. Crest of right ilium (more magnified) 9. Superimposed right and left obturator foramina
. Craniodorsal iliac spine 10. Body of right femur (more magnified)

. Caudodorsal iliac spine 11. Body of left femur (less magnified)

. Left tuber sacrale (less magnified) 12. Head of right femur (more magnified)

. Sacral vertebra 3 13. Body of left ilium (less magnified)

. Caudal vertebra 2 14. Body of right ilium (more magnified)

. Left coxal joint (less magnified) 15. Promontory of sacrum
. Superimposed right and left tubera ischiadica
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Femur

Stifle joint
J Patella /

Tibia & Fibula 4
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View: Lateral k\ Fabella of

pobliteus muscle

Fabella of
gastrocnemius muscle

Craniocaudal Radiograph of Canine Femur.

. Cranioventral aspect of lunate surface of acetabulum
. Fovea capitis of femur

. Acetabular fossa

. Caudodorsal aspect of lunate surface of acetabulum
. Lesser trochanter of femur

. Patella

. Medial sesamoid of gastrocnemius muscle

. Medial epicondyle of femur

. Medial condyle of femur

10. Medial condyle of tibia

11. Extensor fossa of femur

12. Lateral epicondyle of femur

13. Lateral sesamoid of gastrocnemius muscle

14. Body of femur

15. Tuber ischiadicum

16. Trochanteric fossa of femur

17. Greater trochanter of femur

A8 Neck of femur

15! Head of femur
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Mediolateral Radiograph of Canine Femur.
. Trochanteric fossa of femur

. Lesser trochanter of femur

. Nutrient canal of femur

Lateral sesamoid of gastrocnemius muscle
Medial sesamoid of gastrocnemius muscle
Medial and lateral condyles of femur

. Sesamoid bone of popliteus muscle

. Fibula

. Tibial tuberosity

10. Patella

11. Body of femur

12. Neck of femur

13. Head of femur

14. Craniodorsal aspect of lunate surface of
acetabulum
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Craniocaudal Radiograph of Canine Stifle Joint. |
. Base of patella
. Apex of patella
. Medial sesamoid of gastrocnemius muscle
. Medial epicondyle of femur
. Medial condyle of femur
. Intercondylar fossa of femur
. Medial condyle of tibia
. Medial tubercle of intercondylar eminence
. Lateral tubercle of intercondylar eminence
. Cranial border of tibia

. Body of fibula

. Sesamoid bone of popliteus muscle

. Head of fibula

. Lateral condyle of tibia

. Extensor fossa of femur

. Lateral sesamoid of gastrocnemius
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Mediolateral Radiograph of Canine Stifle
Joint.
. Lateral sesamoid of gastrocnemius muscle
. Medial sesamoid of gastrocnemius muscle
. Medial and lateral condyles of femur
. Extensor fossa of femur
. Sesamoid bone of popliteus muscle
. Head of fibula
. Body of fibula
. Cranial border of tibia
. Cartilage between tibial tuberosity and body of tibia
10. Tibial tuberosity
11. Cranial intercondylar area of tibia
12. Infrapatellar fat body
13. Patellar ligament
14. Superimposed ridges of femoral trochlea
15. Patella

el patellar luxation sasle « Swgye 35 5 SogS w13 logas «SagS Sllg 10 @ld o b ke
Sbs J5ls sl patella wsjle opl jo .col inbreeding Lo a4 o] 51 cise 09 oo saus b ol slaSw 51 790 4o
cdl> cpl o el Sky-line view | Tangential view LS o> wo)le ol jaseis glp 0gd o0 g, o>
ygo X gandl g a8 5 )18 gil) (golr )0 CanlS 00l o3 o> 593l g oanals b Bl Dj0 a4 oty 4 Hlge w5 leS
Femuropatellar joint L ,o patella 31 .05 0 0aill (tangential) owleo & )90 4 axil 590 oo sawbl 53]
o 4wl ad) lateral cuaw 4 55,5 )18 Tz, 50 STl o)l Jby b wsl 48,5 |18 508 slaridge o L
sas,le ausS o Medial patellar luxation .l 4 il 43, medial e 4 51 4 Lateral patellar luxation

ol Fauls S5 slaoli o Medial patellar luxation
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Stifle joint

Tangential view
(Sky-line view)
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Talus

bone Calcaneus

Tarsal joint
. Metatarsus

Dorso-Plantar

Tarsal joint
Metatarsus
Digits

View: Lateral
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'M;ii&ateréTRad?ograph%% Canine '}arrsus. |

1. Tuber calcanei

2. Body of calcaneus

3. Fourth tarsal bone (T4)
4. Metatarsal bone 1 (Mt1)
S. Superimposed Mt2 through Mt5
6. Tarsometatarsal joints

7. Third tarsal bone (T3)

8. Distal intertarsal joint

9. Central tarsal bone (Tc)
10. Proximal intertarsal joint
11. Trochlea tali

12. Tarsocrural joint

Dorsoplantar Radiograph of Canine Tarsus.
. Body of fibula
. Tuber calcanei
. Lateral malleolus of fibula
Body of calcaneus
. Proximal intertarsal (calcaneoquartal) joint
T4
. Tarsometatarsal joints s
. Base of MtS
Mt4
10. Mt3
11. Mt2
12. Mit1
B
14. Superimposed T1 and T2
15. Tc
16. Proximal intertarsal (talocalcaneocentral) joint
17. Talus
18. Sustentaculum tali of calcaneus
19. Medial malleolus of tibia
20. Tarsocrural joint
21. Common calcanean tendon superimposed on tibia
22. Body of tibia
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Dorsoplantar Radiograph of Canine Pes.
. Tarsocrural joint
. Talus
. Proximal intertarsal (talocalcaneocentral) joint
5 1C
. Superimposed T1 and T2 S
. Mt2
. Mt3
. Proximal sesamoid bones of digit 3
. Metatarsophalangeal joint of digit 2
10. Pp of digit 2
11. Metatarsal pad
12. Digital pad of digit 3
13. Pd of digit 3
14. Unguicular process of Pd of digit 4
15. Pm of digit 4
16. Mt4
17. Mt5
18. Tarsometatarsal joints
19. T4
20. Proximal intertarsal (calcaneoquartal) joint
21. Calcaneus
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Mediolateral Radiograph of Canine Pes with
Digits Spread.
. Superficial digital flexor (SDF) tendon
. Tuber calcanei
. Calcaneus
. Proximal intertarsal (calcaneoquartal) joint
. T4
. Base of MitS Y
. Body of MitS
. Proximal sesamoid bones of digit 5
. Pp of digit S
10 Tape used in positioning
11. Metatarsal pad
12. DIJ of digit 4
13. Flexor tubercle of Pd of digit 4
14. Pm of digit 4
15. Unguicular process of Pd of digit 3
16. Unguicular crest of Pd of digit 3
17. PIJ of digit 4
18. Metatarsophalangeal joint of digit 4
19. Tarsometatarsal joints
20. Distal intertarsal joint
21. Proximal intertarsal (talocalcaneocentral) joint
22. Trochlea of talus
23. Tarsocrural joint
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Periosteal reaction
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SEQUESTRUM

A dead bone fragment
~ Sclerotic fragment
~ Sharply marginated
~ Inert (no blood supply)

» Usually surrounded by lucent
zone (pus)

» Often more dense than normal
bone
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Osteomyelitis

»~May cross joints
May affect adjacent
bones

|

72




S STy ] bl STy 090 b y0g Active acisl Inactive L Active olly o siwg p sla giSTy
o paTdn (297 & 2 ISy S0 Djge (0 45 Al p 5 L8l Sl Al (Swg p ATy (Sl ST 090 e
Soasuie bl 5 g ol JSG05 Sl cdl a4 la 2uiSTy (saiasls a8 .05, o0 L o ACtiVe a4 25Ty
asls aseinl ;e b indistinct margin da_ziSly 31 5le 4 09, 00 i ooy INACtIVE Caw 4 23STy caisl

WDigyep Lt Jd puf Cos ar il atils asein 5,0 L Well defined margin 514 Jleé o a0 ol

Periosteal Reactions - Activity

Classification is
based on

3
sharpness of g
!

reaction margins
» Active = indistinct

margins = ‘
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defined margins

Lwl INActive gg 5l 1Sy cplpls 04d o0 patin 295 4 0 9 Cowol Well defined ;0 p9ai )0

b

Seis B oy 4 2STy slead e Ll sl asiin Sluls 2STy opl o cwl jess Active sl zaSTy yass
(Indistinct margin) .




BACTERIAL OSTEOMYELITIS
A

Note the solid immature
periosteal reaction seen
circumferentially along the
entire diaphysis of the femur

o

Ded 0 oo Well defined g4 5l w21y prgeai Ho

BACTERIAL OSTEOMYELITIS

This is the same dog 3 weeks
later. Note the maturing of the
periosteal reaction wihich is no
longer active

3

FOCAL OSTEOMYELITIS

Localized

Sclerotic border
Mild periosteal

reaction

Small sequestra

D9 50
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HEALING OSTEOMYELITIS

Lysis replaced by new bone

Sequestra become rregular and smaller
Periosteal reactions become more solid (less
aggressive), smoother and recede

Bone Neoplasia o
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Osteosarcoma

Types
Osteoblastic
Osteolytic
Mixed

Ages 2 and 8 year (peak of

incidence)
Heavier dogs

Aggressive with early
metastasis to lungs

Usually metaphyseal region
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4 main sites
Proximal humerus
Distal radius
Distal femur
Proximal tibia

Can occur in any bone
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Codman's Radiological features
triangle 'y » ST swelling
Brushlike to sunburst periosteal

reaction
Codman'’s triangle

Amorphous bone

Brushlike * Motheaten to permeative lysis

periosteal » Small to large cortical defects
reaction
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Sunburst
periosteal
reaction

"

INCREASING AGGRESSIVENESS

SS1y 5 Amorphous  zaSTs Ll ool Aggressive sla iiSls g9 5l Sunburst  zSTy s aws o5 jghiles

Periosteal Reactions

<l 5 Aggressive Sunburst

INCREASING AGGRESSIVENESS
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Pathologic Fractures
Secondary to Osteosarcoma
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FACTOR
Age
Breed

OSTEOMYELITIS

Any
Any

Number of lesions Polyostotic or monostotic

[

Crosses joints
Location

Periosteal
reaction

Lysis

Transition zone

Yes. Can affect adjacent
bones

Metaphyseal (young
animal) / Diaphyseal

Aggressive, extensive and
may be palisading

Motheaten to permeative

May have a well-defined
transition zone between
normal and abnormal
bone

Cortical scalloping Subperiosteal scalloping

Bone destruction
V8. production

Rate of change

Other

More productive than
destructive

Slow rate of change on
serial radiographs

Sequestrum / cloaca /
involucrum

82

OSTEOSARCOMA

2 and 8 years
Large breed dogs

Monostotic unless
metastasis is present

Yes
Metaphyseal

Irregular, spiculated,
sunburst

Motheaten to permeative

Indistinct and long zone of
transition between normal
and abnormal bone

Endosteal scalloping
Cortical spikes

Generally more destructive
than productive

Fast rate of change on
serial radiographs
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Thoracic wall lesions (6
Regurgitation (7
Weight loss (8
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Radiographic anatomy Right-Left Lateral Radiograph

of Canine Thorax.

1. Trachea

2_ Right cranial lobar bronchus

3. Descending aoria

4_ Microchip embedded in subcutis

5. Caudal lobar branch of left pulmonary
artery

6. Caudal lobar branch of nght pulmonary
artery

7_ Left crus of diaphragm

8. Gas in fundus of stomach

9. Right crus of diaphragm

10. Caudal vena cava

11. Left ventricle of heart

12. Middle lobar branch of nght pulmonary
artery

13. Right cranial lobar pulmonary vein

14. Right ventricle of heart

15. Cranioventral mediastinal reflection
16. Apex of left lung

17. Cranial lobar branch of right pulmonary
artery

Ventrodorsal Radiograph of Canine
Thorax.

. Cranial part of cranial lobe of left lung

. Cranial mediastinum (thymus?)

. Pulmonary trunk

. Caudal part of cranial lobe of left lung

. Descending aorta

. Caudal lobar branch of left pulmonary artery

. Left ventricle of heart

. Caudoventral reflection of mediastinum

. Caudal lobe of left lung

10. Accessory lobe of nght lung

11. Caudal lobe of nght lung

12. Microchip embedded in subcutis

13. Right ventricle of heart

14. Middle lobe of nght lung

15. Cranial lobe of right lung

16. Trachea
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Figure 50-49. Left-Right Lateral Radiograph of Canine Abdomen.

1. Caudal lobar branches of pulmonary vessels 6. Feces within rectum
2. Gas within body of stomach; surrounding gastric folds 7. Borders of urinary bladder
3. Ventral border of right kidney; contrasted by perirenal fat 8. Loops of small intestine (jejunum)
4. Cranial and caudal borders of left kidney; cranial extremity 9. Ventral extremity of spleen
of left kidney supernmposed on right kidney 10. Greater curvature of stomach
5. Gas and feces within descending colon 11. Liver
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RAgure 2-1 A and B, Ventrodorsal views of a normal abdomen. C and D, Lateral views of a normal abdomen (8 and D: 1, Stomach
2, liver: 3, spleen: 4, kidneys 5, bladder: & colon: 7, cecunry 8 small intestine).
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Figure 50-50. Ventrodorsal Radiograph of Canine Abdomen.

Cupula of diaphragm
Left crus of diaphragm

Gas within stomach

Body of spleen

Cranial and caudal borders ot left kidney
Gas within descending colon

Prepuce superimposed over L7 and sacrum
Os penis

Gas within loop of jejunum

Gas within descending duodenum

Caudal lobar branches of pulmonary vessels superimposed on liver
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Barium was administered orally and the radiographs were taken 5 minutes later
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Barium was administered orally and the radiographs were taken 5 minutes later
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Small Bowel Normal Measurements

DOG CAT
Radiographic* <2 times width of rib <12 mm!
Ratio of maximal small bowel diameter to <2 times the central height of L2
narrowest height of LS body <1.6 Ratio of maximum small bowel diameter
to end plote height of L2 < 2.0
Ultrasound wall thickness* Up to 20 kg, <5.1mm 20-24mm
Duodenum 20-299kg, sS.3 mm

>30 kg, <6.0 mm

Puppies": 3.8 +=0.5 mm (3.2—4.8 mm)
Ultrasound wall thickness? Up to 20 kg, <4.1mm 21-25 mm
Jejunum 20—-29.9kg, =<4.4 mm

>30 kg, 4.7 mm

Puppies”: 2.520.5 mm (1.2—-3.4 mm)
Ultrasound wall thickness® Not specifically defined 25-3.2mm

lHeum

*Serosa to serosa

"Mucosa to mucosa based on gas or barium hlled
"Mucosa to serosa

Beagles 7-12 weeks of age with weight mnge 2 3-5 kg
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