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Az atlantoaxialis ízület szögének mérése relaxált (nem 
hajlított) röntgenfelvételeken fokozhatja a 

diagnosztika hatékonyságát



ATLANTOAXIALIS INSTABILITÁS
- cong. vagy szerzett
- cong: yorki, csivava, pomeraniai
- dens aplasia, hypoplasia / szalagok lazasága, hiánya
- +minor trauma?>>klinikai tünetek
- diagnosztika: CT, MRI: csontok, szalagok, intramedull léziók, DE! a 
rtg az elsődleges eszköz
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- dens dorsal dislocatio
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Ez az első study amely toy-breed-ekben mérte fel a 
normál paramétereket
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ATLANTOAXIALIS INSTABILITÁS
- röntgenjelek:

- dens dorsal dislocatio
- C1-C2 távolság
- dorsal laminák szöge
- dens a-, hypoplasia, szögelés eltérés

Purdue University

Toy breed dogs (a sclassified by the American Kennel Club) 
and mixedbreed dogs weighing less than 10kg were 

selected.

102 kutya: 92 normál, 10 AAL
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A C1‐C2 overlap ≤ +1.55 mm was the most sensitive 
(100%) and specific (94.5%) radiographic 

measurement in the diagnosis of atlantoaxial 
instability.
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39 AAI , toy breed ebek (retrospektív)  , átlag 51°

20 normal toy breed (prospektív)
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Flexed lateral radiographs of thirty dogs affected with AAI 
were found to be positioned at a mean of 51° flexion. When 
flexed lateral radiographs were evaluated with a cutoff value 

for atlas to axis angle (AAA) >10 °, evaluation of all breeds 
represented revealed a 90% sensitivity and 90% specificity. 

When this cutoff was evaluated in Yorkshire terriers, 
Chihuahuas, and mixes of these breeds, the sensitivity was 

92%, and the specificity was 92%.

51±10°
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51±10°

>10°

Flexed lateral radiographs of thirty dogs affected with AAI 
were found to be positioned at a mean of 51° flexion. When 
flexed lateral radiographs were evaluated with a cutoff value 

for atlas to axis angle (AAA) >10 °, evaluation of all breeds 
represented revealed a 90% sensitivity and 90% specificity. 

When this cutoff was evaluated in Yorkshire terriers, 
Chihuahuas, and mixes of these breeds, the sensitivity was 

92%, and the specificity was 92%.



A meniscussérülés és az 
ízületi rés tágasságának 
összefüggései a standard 
LL térd TPLO 
röntgenfelvételen
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- CCL sérülések 10-70%ában van meniscussérülés

- emberenél ML felvételen az íz rés tágassága
diagnosztikus lehet
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STUDY

íz rés tágassága 3 projekcióból:

1. álló LM

2. hagyományos TPLO felvételek (2x)

A total of 70 dogs met the final 
inclusion criteria and were used in 
subsequent analyses, with five of 
these dogs having bilateral TPLO 
procedures performed for a total of 
75 stifles in the study.



One of the most common diseases of the canine stifle is cranial cruciate 
ligament (CCL) injury (CCLI).1,2 In addition to CCLI, 10-70% of affected dogs 
have concurrent meniscal injury.2–6 Due to their importance in normal joint 
function, assessment of the menisci prior to surgery can provide prognostic 
information in both people and dogs.7 Studies have associated meniscal 
injury to increased prevalence of osteoarthritis (OA),8 and 59% of people 
are symptomatic for OA.7 In people, meniscal and cartilaginous injuries 
have been associated to joint space width (JSW) measurements obtained on 
radiographs.9,10 There is a paucity of veterinary literature regarding the 
assessment of JSW on radiographs, and the few prior studies involved small 
sample populations, cadaver limbs, or radiographic assessment of tibial 
plateau slope and subluxation of the stifle joint in both standing and non-
weight-bearing radiographs.11–14 
Although evaluation of the menisci with MRI is the standard of care for 
assessing the knee in people, and MRI and CT arthrography are imaging 
modalities of interest for assessing cruciate ligament disease and the 
menisci in veterinary patients,2,15 radiography is used most commonly due 
to its wider availability, fast image acquisition, and lower cost when 
compared with cross-sectional imaging.2,16 Ultrasonography has also been 
used to evaluate menisci in both people and dogs with varying results, but 
this modality is highly user dependent in the ability to diagnose meniscal 
lesions.17–19 If a predetermined JSW measurement can be made as an 
indicator of meniscal injury on preoperative radiographs in dogs, surgical 
planning can be adjusted to potentially allow for better postsurgical 
outcomes. Finding an association between JSW and meniscal injury can



aid in determining prognoses prior to surgical 
intervention as well as assessment of meniscal tears 
on follow-up radiographs in dogs that have a 
persistent or recurrent lameness postoperatively. The 
objectives the current study were (a) to determine if 
JSW measurements on lateral or caudocranial (CC) 
radiographic projections of the canine stifle can be an 
indicator of meniscal injury by comparing these 
measurements to meniscal injuries identified via 
surgical arthrotomy or arthroscopy as the gold 
standard and (b) to compare the stifle JSW on 
standing lateral stifle radiographs to the width 
obtained on the standard lateral tibial plateau 
leveling osteotomy (TPLO) radiographic projections. 
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The average age for the dogs 
without meniscal tears was 4.6
± 2.5 years and dogs with tears 

was 5.3 ± 2.0 years, with a 
range of 1‐10 years old. 

Weights ranged from 4.5 to 
78.8 kg (mean = 31.5 ±

14.80 kg), with the average 
weight for dogs without 

meniscal tears being 30.9 ±
15.9 kg and dogs with tears 

being 32.1 ± 13.7 kg.
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There was a significant association between dogs with a meniscal 
tear and the corresponding joint space width on standard tibial 

plateau leveling osteotomy lateral radiographic projections 
(P‐value = .0028). Based on receiver operator characteristic curve 

analysis, joint space widths measuring less than 3.43 mm may 
indicate a meniscal tear, with a corresponding 89.5% specificity 

and 40.5% sensitivity in dogs weighing 31 kg.
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Az MRI és a CT eltérő diagnosztikai értéke a traumás 

csigolyasérülések vizsgálatában
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Complete assessment of vertebral trauma in dogs currently 
requires CT and MRI for evaluation of the osseous and soft tissue 
structures that contribute to vertebral stability. 

Some studies in people have suggested that MRI may be 
sensitive and specific at detecting vertebral fractures making this 
potentially a single modality that could be used in spinal trauma 
evaluation. This study aimed to assess the ability for observers to 
evaluate vertebral fractures using MRI when compared to CT, 
which was used as the reference standard.
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1. felismerik-e a töréseket

2. felismerik-e a fontos töréseket (instabil!)

3. mi az eltérés a CT és az MRI között

4. miben hibáznak a leggyakrabban

29 traumás
4 egészséges eb
2 vizsgáló

KÉRDÉSEK
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CT and corresponding MRI 
images of fractures that 
were correctly identified on 
MRI. A and B, White arrows 
highlight a correctly 
identified C6 cranial 
articular process 

C and D, Red arrows 
highlight a correctly 
identified L5 body fracture 
on dorsal CT bone algorithm 
(1.00 mm slice thickness, 
window length 1100 
window width 4500) (C) and 
STIR MRI sequence
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CT and corresponding 
MRI images of fractures 
that were not identified 
on MRI by either 
observer.

A and B, The white 
arrows highlight a missed 
T13 body fracture.

C and D, The white 
arrows highlight a missed 
C1 lamina fracture.
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In conclusion, our study shows that observers reading MRI 
are able to achieve high but not perfect sensitivity and 
specificity for detection of fractured vertebra and that their 
specificity improves when evaluations are limited to only 
detecting vertebra that are rendered structurally unstable 
from their fractures. 
Complete agreement between MRI and CT, as to fracture 
location, is low in fractured vertebra and mistakes are 
commonly made in all vertebral structures suggesting that 
MRI is a poor modality for assessing fracture morphology. 
Therefore, our data suggest that although MRI can detect 
vertebral fractures of clinical importance and might be a 
reasonable substitute when CT is unavailable, currently, 
clinicians should opt for CT imaging when assessing 
osseous structures of the spine for evidence of trauma. 
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Department of Animal and Veteri-nary Sciences, 
Clemson University,

A cadaver  study



Degenerative sacroiliac joint disease is one of the causes of lumbosacral region pain in 
dogs. 1–6 Risk factors may include skeletal malformations, trauma, or repetitive task-
related injuries. Current standard diagnostic tests for this disease in dogs include history, 
clinical evidence of pain on palpation of the sacroiliac joint, kinematic tests, radiography, 
and postmortem examination. Pain on palpation of the sacroiliac joint can be subjective 
as pain tolerance is highly variable in dogs, especially canine athletes.7,8 In addition, 
determining whether pain is arising from the sacroiliac joint or lumbosacral spine can be
difficult as these structures are immediately adjacent to each other. In humans, a series of 
pain-on-palpation multi-tests have been developed and are commonly used to clinically 
diagnose sacroiliac joint disease. However, humans can more readily communicate when 
a specific position causes them to feel pain. Joint injections are established methods for 
diagnosing and treating sacroiliac joint disease in humans.While ultrasound-guided 
sacroiliac joint injections have been tested in canine cadavers, no report describing this 
method in live dogs was found at the time of this study. Radiography is a noninvasive, 
widely available, and relatively inexpensive method for detecting sacroiliac disease in 
dogs; however, the complex surfaces of the joint can be difficult to completely evaluate 
due to superimposition, and angulation of the X-ray beam can affect lesion detection.3 
While pathologic evaluation is the reference standard for many disease processes, the



sacroiliac joint is not routinely included in veterinary postmortem examinations.14 A 
noninvasive diagnostic test that yields results comparable to pathologic evaluation would 
be helpful for supporting future studies of degenerative sacroiliac joint disease in dogs. 
Previous human studies have established CT as a sensitive modality for detecting 
degenerative sacroiliac joint disease lesions and have described the CT characteristics of 
these lesions.15–25 One of these studies compared pelvic plain radiography, abdominal 
CT, and sacroiliac joint MRI methods for detecting presence of sacroiliitis in a group of 
humans.25 The study determined that CT and MRI had similar results for sensitivity and 
specificity. Authors of this previous study reported the following disadvantages of MRI 
compared to CT: thicker slices, difficulty determining presence of erosions if other lesions 
were nearby, and lower special resolution. Other previous human studies have 
demonstrated that CT may be more sensitive or comparable to postmortem examination 
for detection of some bone lesions.26–30 At the time of the current study, no published 
report was found describing CT characteristics of degenerative sacroiliac joint lesions in 
dogs or comparing CT and pathologic examination for detecting these lesions. Objectives 
of the current study were to test hypotheses that (1) CT lesions previously described in 
humans with degenerative sacroiliac joint disease are also present in dogs and (2) 
detection of degenerative 









subchondral sclerosis lesion detection by CT 
(arrow) but not gross pathology subchondral 
sclerosis lesion detection by CT (arrow) but not 
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Thoracic and pelvic limb lameness are frequent problems in dogs and 
detecting lesions affecting soft tissues such as muscles, tendons, and 
ligaments can be challenging. However, detection and localization of soft 
tissue lesions are important for making appropriate treatment 
recommendations. If conventional diagnostic procedures such as 
radiography do not yield definitive results, additional modalities such as CT, 
MRI, and ultrasound are frequently performed. Magnetic resonance 
imaging can detect conditions of osseous,1 articular, and soft tissue 
origin,2 however, due to the long imaging times, positioning, and coil 
requirements, MRI scans are often limited to a single joint or anatomical 
area. Unlike CT or MRI, ultrasound is portable, relatively inexpensive, 
noninvasive, and without radiation exposure. Computed tomography is 
more readily available, and the faster imaging time compared to MRI allows 
scanning of multiple areas or even whole‐body imaging in a reasonable 
time‐frame. However, CT is generally considered the diagnostic test of 
choice for detection of osseous rather than soft tissue pathologies.3
Positron emission tomography (PET) is a noninvasive, three‐dimensional, 
molecular imaging technique used for functional imaging of live tissues. 
Positron emission tomography alone is substantially limited by low spatial 
resolution and its inability to provide anatomical detail.4

https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0001
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0002
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0003
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0004


Combining PET with structural imaging techniques such as CT or MRI 
provides useful physiologic information to detect abnormalities while 
allowing exact anatomic localization of pathology.5 Positron emission 
tomography‐CT can diagnose soft tissue pathologies and provides objective 
morphological lesion localization. In humans, PET‐CT is used for the clinical 
investigation of exercise physiology as well as to detect various 
musculoskeletal pathologies.5-12 The most common way to quantify PET 
tracer accumulation is by standardized uptake values (SUV), the tissue 
activity concentration normalized by the fraction of the injected dose/unit 
weight.13 FDG, an analog of glucose, is the most widely used PET 
radiotracer in clinical practice.14 Fluorine‐18‐fluoro‐2‐deoxy‐D‐glucose has 
a relatively short half‐life of about 109 min. This results in a buildup of FDG 
in highly metabolic tissues that exhibit high glucose consumption to sustain 
their metabolic activity. Thereby, increased glucose utilization by activated 
inflammatory cells allows FDG PET to identify musculoskeletal 
pathology.10, 16
Based on our review of the literature, only a single case report has 
described the use of FDG PET‐CT for the diagnosis of canine 
musculoskeletal diseases in the clinical setting.17 The aim of our study was 
to evaluate whole‐body FDG PET‐CT imaging in dogs presented with 
lameness that could not be diagnosed with conventional means. We 
hypothesized that the addition of FDG PET would identify a greater number 
of soft tissue lesions in clinically lame dogs when compared to 
contrast‐enhanced CT.

https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0005
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0005
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0012
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0013
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0014
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0010
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0016
https://onlinelibrary.wiley.com/doi/10.1111/vru.12790#vru12790-bib-0017


25 client‐owned dogs with inconclusive origin of thoracic or pelvic limb 
lameness (thoracic limb n = 15/25, 60%; pelvic limb n = 6/25, 24%; and 
combination of both limbs n = 4/25, 16%). We hypothesized that FDG 
PET‐CT would aid the detection of soft tissue lesions not visible with other 
imaging modalities. Combined FDG PET‐CT detected soft tissue lesions in 
40% (n = 10/25) and osteoarthritis in 64% (n = 16/25) of the patients. FDG 
PET detected more soft tissue lesions than contrast‐enhanced CT (n = 
15/15, 100% and n = 12/15, 80%, respectively), while CT identified more 
osteoarthritis lesions than FDG PET (n = 26/26, 100% and n = 18/26, 69%, 
respectively). The three imaging‐diagnoses based on the FDG PET 
component included the following: flexor carpi ulnaris muscle tear, psoas 
major myopathy, and tarsal desmopathy. No diagnosis for the lameness was 
obtained in three dogs.





Gastrocnemius myotendinopathy in a 5.5 

year old female spayed Border Collie 

presenting with an acute right pelvic limb 

lameness. A, Transverse PET‐CT view of 

both stifles and B, PET‐CT sagittal view of 

the right stifle with increased radionuclide 

uptake (SUVmax = 2.13; high contrast LUT) 

in the lateral head of the right 

gastrocnemius muscle. An example ROI 

measurement is shown. C, Same 

contrast‐enhanced CT transverse view as in 

(A) without PET overlay (2281/572 window 

width/window level, standard algorithm, 2 

mm slice thickness) showing remodeled 

bone on the dorsomedial aspect of the 

lateral fabella. Subsequent ultrasound

exam documented focal fiber irregularity 

and thickening of the gastrocnemius 

tendon distal to the fabella and mild injury 

to the gastrocnemius muscle





Flexor enthesopathy in a 5 year old male 

castrated Rottweiler presenting with 

chronic left thoracic limb lameness. A, 

Transverse and B, dorsal PET‐CT views of 

the left elbow showing increased 

radionuclide uptake (SUVmax = 1.84; high 

contrast LUT) in the origins of the flexor 

carpi radialis and the superficial digital 

flexor muscles. C and D, The same 

contrast‐enhanced CT images as (A) and (B) 

without PET overlay (1700/275 window 

width/window level, standard algorithm, 2 

mm slice thickness). Subsequent ultrasound 

exam revealed that the tendons and 

proximal muscle bellies of the superficial 

digital flexor and flexor carpi radialis were 

moderately enlarged and hypoechoic with 

diffuse disruption at the musculotendinous 

junction. There was also moderate effusion 

and soft tissue thickening of the bursa 

surrounding the superficial digital flexor 

tendon





Flexor carpi ulnaris myopathy in an 8.5 year 

old male castrated mixed breed dog 

presenting with chronic right thoracic limb 

lameness. A, Sagittal PET‐CT image of the 

right antebrachium demonstrating 

increased radionuclide uptake (SUVmax = 

2.43; high contrast LUT) in the flexor carpi 

ulnaris muscle. B, Same sagittal image 

without PET overlay showing lack of 

contrast‐enhanced CT abnormalities 

(1756/216 window width/window level, 

standard algorithm, 2 mm slice thickness). 

Subsequent ultrasound exam revealed two 

small hypoechoic areas within the right 

flexor carpi ulnaris muscle, just proximal to 

the insertion on the accessory carpal bone. 

Corresponding irregular and hypoechoic 

muscle fibers were visible on long axis 

imaging





Tarsal desmopathy in a 5 year old male 

castrated German Shorthaired Pointer 

presenting with bilateral thoracic limb and 

right pelvic limb lameness. A‐C, Transverse 

and sagittal PET‐CT views of the right 

tarsus showing increased radionuclide 

uptake (SUVmax = 2.12; high contrast LUT) 

in the lateral collateral ligament (A) and the 

calcaneoquartal ligament (B and C) on the 

PET‐CT. D‐F, Same images without PET 

overlay showing lack of contrast‐enhanced 

CT abnormalities (2369/717 window 

width/window level, standard algorithm, 2 

mm slice thickness). Subsequent ultrasound

exam did not reveal any abnormalities






