3/23/2025

Spread Your Wings
Pelvic Radi hic Techni ques & P

Cornell University
Veterinary Specialists s sporsared by

POWERED BY
ANTECH

Spread Your Wings

Pelvic Radiographic
Techniques & Interpretation

Alison
Practice Limit

Comell Univ y V
ADVANCE 30 March 2

Cu:u nedl Uné uqrs.:l:}.- o

fury Sgescialita

For the next hour together...

Program Description:

tomicallycomple nb mage ad i et and nge of
u m iate pati um

A typ
thepe s,
f romal

. it vl the
ying mm ;mmm qenrec dogam ats, Thswi H & lude
HP ithe ndatonfor

Learning Objectives:
Unde stand appropriate ;.m»m preparation, patientpasitioning, mm dic
h fi o

nHIP and OFAsc ori
nmonly H agnosed




Pelvic Radiography: Techniques and Interpretation

1. Foundations of Radiograp!
1. Relevant Pelvic Anatomy
1. Specific Juvenile Ass nents: PennHIP and

ommon Conditions A ffecting the Pelvis

Pelvic Radiography: Techniques and Interpretation

1. Foundations of Radiography
1. Relevant Pelvic
cific Juvenile PennHIP and (

1iv.Common Conditions A ffecting the Pelvis

Radiographic Fundamentals

Radio graphi que r and HIGH mAs
Appropriate technique for bones may overexpose soft tissues
Positioning: understanding ry i cal
May need multiple limb positions

How straight or oblique patient needs to be depends on what information is
needed

Position DOWN limb cranially — typically, affected limb down
In some cases, may complement with ML of single pelvic limb at the hip
Don’t forget laterali alibration marker

LOOK at your images before the patient has left
Aim for perfect, but know when it
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Evaluating Technique

Evaluating Technique

A

Evaluating Technique




Evaluating Technique

-

b

Translating X-rays Into Radiographs
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Radiographic Terms You Probably Haven’t
Thought About Since Vet School...

* Magnification
* Foreshortening

* Parallax
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Vocab Redux: Magnification

* Distortion resulting in anatomy appearing larger than its truesize
- Degree of enlargement occurs proportionally to the distance from the
patient to the radiographic detector plate

Vocab Redux: Magnification

Vocab Redux: Foreshortening

* Distortion resulting in anatomy appearing shorter than its true size
(antonym: elongation)

* Occurs when anatomy is not perpendicular to the x-ray source
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Vocab Redux: Foreshortening

Vocab Redux: Parallax

Difference in ent position of something when viewed from
different perspec S

ndicular positioning

Vocab Redux: Parallax
| SV
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Radiographic Preparation

 Diagnostic orthopedic studies need sedation or general anesth
Positioning needs are speci

Relatively long exposure times (high mAs) in e susceptibility to motion
Many of these patients are painful

Facilitates hands-free restraint — staff dose matters!
* For studies thatare planned

Prepare patients for sedation: fasting, premedication
Minimize artif:

: remove debris from coat, walk to encourage defecation

Radiographic Positioning

os/Radiographic_Positioning o
S ontent/external files/Pelvic Positioning Course
Handout.pdf

Printable PDF checklist (not a vid eo)

Radiographic Positioning

* Resources to walk you through positioning and evaluation:

Techniques of Ve

inary Radiography, ed.Joe P. Morgan, DVM (Wiley
Blackw ell)
« Lavin's Radiography for Veterinary

echnicians, Brown & Brown (Elsevier)



https://todaysveterinarypractice.com/radiology-imaging/imaging-essentials-small-animal-pelvic-radiography/
https://todaysveterinarypractice.com/radiology-imaging/imaging-essentials-small-animal-pelvic-radiography/
https://todaysveterinarynurse.com/radiology-imaging/a-positioning-guide-to-orthopedic-radiography-of-the-pelvic-limb/
https://todaysveterinarynurse.com/radiology-imaging/a-positioning-guide-to-orthopedic-radiography-of-the-pelvic-limb/
https://www.cliniciansbrief.com/article/tips-techniques-pelvic-radiography
https://info.antechimagingservices.com/Videos/Radiographic_Positioning_of_the_Dog_Pelvis/story_content/external_files/Pelvic
https://info.antechimagingservices.com/Videos/Radiographic_Positioning_of_the_Dog_Pelvis/story_content/external_files/Pelvic
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Radiographic Positioning

Take advantage of p
Sandba;

sitioning devices and

— position pelvis entirely OFF the trough, lying on tabk
Tape, tape, tape!

Foam wedges, blocks

ropriate positioning includes radiation safety!

edation or anesthesiaminimizes need for manual restraint

priate radiation protection — gown, thy
ewear , dosimeter
Collimation minimizes s
radiographic quality

Human anatomy should NEVER bein primary beam, shielded or unshielded

Evaluate symmetry visually, by palpation, and on the radiograph. ..
then adjust

catter, which reduces staff dose AND improves

Radiographic Positioning: Lateral Views

Collimation: iliac crest to perineum, cr.

dorsal ili
oximal tibias

anial limb down, with marker cranial to the limb (not b’wn limbs)

« Typically, affected limb is down to minimize magnification

upport caudal limb that is raised from the table (foam,
maintain parallel to the plate

eparating hip joints slightly can be beneficial to evaluate d
acetabular im

- Pushafk limb dorsally, pull contralateral limb ventrally
+ Can be helpful to have affected limb up in this case

Radiographic Positioning: VD Views

Collimation: iliac crest to proximal tibias, include gluteal

igh
musculature laterally

Straight-legged: secure thighs in internal rotation to keep limbs parallel
This view pushes femoral heads INTO acetabula, makes hip coverage look as good
aspossible

Frog-leg useful in pelvic trauma cases

« Les on theanatomy when character zing pelvic trauma

« ADDthis view if you aren’t sure whether there’s femoral head/neck traumaon a
straight-legged view

nerally do NOT includetheentirethi
N obturator foramen will be LARGER and ROUNDER

mmetric, LIFT and straighten entire back and pelvis, focusing on fiffr
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Radiographic Positioning

Evaluating Positioning

Evaluating Positioning: Lateral Views
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Evaluating Positioning: Lateral Views

Evaluating Positioning: Lateral Views

Evaluating Positioning: Ventrodorsal Views
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Evaluating Positioning: Ventrodorsal Views

Evaluating Positioning: Ventrodorsal Views

Evaluating Positioning: Ventrodorsal Views
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Evaluating Positioning: Ventrodorsal Views

Pelvic Radiography: Techniques and Interpretation

1. Foundations of Radiog
1. Relevant Pelv

fic Juvenile A ssess s: PennHIP and OFA
1iv.Common Conditions A ffecting the Pelvis

Anatomy Resources

"Normal Radiographic Anatomy and Anatomic
fs in the Dog and Cat, Donald Thrall, DVM,
and Jan Robinson, BVSc,

12


https://vetmed.illinois.edu/imaging_anatomy/
https://www.imaios.com/en/vet-anatomy
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a coxarum (pelvis), consisting of two os coxae (“hemipelvi

Iium (pl. ilia)

Pubis (pl. pubes)

Acetabulum (pl. ace tabula)

Ischium (pl. ischia)

acrum

Femurs
acroiliac (SI) joints

Coxofemoral (hip) joir

Pubic symphy

Osseous Anatomy

+ Ilium

Thiac wing

Thac body

Pubis

Cranial mmus
Acetabulum
Ischium

Bady

Ichiatictable
Ichiaticwbensity

Sacrum
Obturator Foramen
Femur

Fenoml head: fovea capiis

Feral neck

Tiochant i ¢ o sa

Osseous Anatomy

e Ilium —

Tliac crest

nial dorsal iliac s pin

Greaater sciatic notch

Pubis
Tiliopubic eminen ce

Acetabulum
Dorsal acetabular rim

Ischium
Body
Ischiatic spine

Ischiatic table
Ischiatic tubs ty

Obturator Foramen
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Soft Tissue Anatomy: Inside the Pelvic Canal

Psoas, internal obturator musculature

- Sacral nn. (pelvic, pudendal, perineal)

Med acral a. and v. and their branches
Iliosacral lymphocenter (in and cranial to pelv
Colon — rectum

Urethra +/- urina

Genital tract

Soft Tissue Anatomy: Outside the Pelvic Canal

Epaxial, gluteal, (thigh) musculature
Abdominal wall, attaching at prepubic tendon
Sciatic n. (dorsally over acetabular rim and hip)
Femoral n. (ventrally)

Perineum, anus

Female vulva

Male do

Implications for Trauma Management

+ Femoralheads and necks

— Fractures to this anatomy typically require surgical stabilization,
ially when fractures are bilateral and/or there are multiple
limb fracture. well

3/23/2025
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Implications for Trauma Manageme

. requiring surgical managem ent:

ctures
luxations

+  Fractures resulting in narrowing/impingement on pelvic canal
Fractures to the non-wei ght-bearing axis may require surgery if:
ncurrent abdominal wall hemiation (prepubic tendon avulsion)
hiatic tuberosities are avulsed

Fractures more amenable to medical management:
+ Most pubicand ischial fractures

+ Minimally displaced SI luxation and/or iliac fractures
- Chronic fractures (>2 weeks old)

Pelvic Radiography: Techniques and Interpretation

1. Foundations of Radiography
1. Relevant Pelvic Anator

m.Specific Juvenile Assessments: PennHIP and OF A

1iv.Common Conditions A ffecting the Pelvis

Pennsylvania Hip Improvement Program
(PennHIP)

* Patient population
+ Validated indo

+ Results in 16-week-old puppies do not
subsequent re-evaluations
Patient preparation
. General anesthesia isrequired

Radiographic views

Extended-leg view: evaluates for secondary degenerative joint discase
Compression view: evaluate ity

Distraction view: quantitatively evaluates hip laxity (distraction index, DI)
Cavitation (gas) in the hip jointsis disqualifying, as it falsely increases DI
— radiographs canbe repeated after 24 hou

Gonadal shielding recommended in male dog

15
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Pennsylvania Hip Improvement Program
(GEIEI)

» Reporting now offered exclusively through
- Historically dev

ntech

t at UPenn
Evaluation by a radiologist and by quantitative algorithm

actitioners may offer PennHIP radiogr

Free online cou
Completion upon
Distractor device hasp

sunique ID numbe;
EVERY PennHIP study made is required to be submitted to the database for
quantitative

PennHIP: Views

Compression View Distraction View

PennHIP: Calculation

straction Index (DI) = d/r = measure of 1as
Essentially % displacement of the femoral head fi
Red circle is ace tabulum

y of hip joints
om the ace tabulum
rel low /green circle is femoral head

In compression view, these ¢
by breed) with a single center
In distr

ntially overlap (with some variation

action view, distance moved by center of femoral head (d) is divided
by radius of femoral head (r)

ntdistribution along this spectrum
sence of laxity correlates closely with developmentof
degenerative joint disease, which is the clinically relevant outcome

16
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PennHIP: Calculation

PennHIP: Calculation

PennHIP Report: Owner Results

17



PennHIP Report: Additional Veterinarian Results
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Orthopedic Foundation for Animals (OFA)

atient population
Only dogs?2 years of age and older are issued final OFA Grade
o0gs from 4 months to < 24 months can be issued preliminary Grade

Dogs > 1 yearold withpermanent ID (tattoo or microchip) may have preliminary result
posted © public database with owner approval

* Patient preparation

Sedation or general anesthesia isnot required, but is recommended
ommend avoidir phing female dogs in estrus
+ >1 month afler wea alitter, or> 1 monthbefore orafter heat cyd

. Recommend evaluation of dogs “in good physical condition”

 Radiographic view

0

+ Extended-leg view only

+ Gonadal shielding recommended in male dogs

hopedic Foundation for Animals (OFA)

* Reporting offered exclusively through O

Initialevaluation by a radiologist for diagnostic quality

* Owner must complete a portion of the application
* No certification required to submit radiographs; however:

labeling specificati ons, image file format, and submission
E ic — cons
Film radiographs may be submitted by owners o
digital ima ideally online; CD images accepted insell es) may only
be submitted by a veterinary ctice registered with OFA
No requirementof submission of results for analysis
Owner must authorize release of results to be included inbreed database

3/23/2025
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OFA: Evaluation

Hip Grades (subjective): Excellent, (
ic (Mild, Moderate, Severe)
Excellent, Good, Fair all considered Normal

ographs evaluated by three radiologis

onformation, congruency of hip joint LI

ence of secondary d joint disease

If two olog ree and one is a e degreedifferent, patientreceives

middle Grade

Preliminary grades igned by only single OF A in-house radiologist

+ Hips graded as Excellent preliminarily remain Normal at 24 monhs of age
+ Less sha al for Grade to decrease by 24 months of age

OFA: Results

DR L P T A G T

=g b g = o e ——

e Sygea ol P
A

G T,
[ L o L ey
s T e ap P

MRS AATE b O LSl
A, 4 1. 1 G ot B R LR RO ST O B
i e oo ikl o e e

mrga
P
B

G I T

i ¥ il O ] g
v A et

T

T T R Bk Y et
i matEad
L

PennHIP

for finalized resits Valid ated from

Avai l ofpre No

Tendenc

Sedationor G

Patien tselecti on No specific fecom mendat ons Recomm ended not to screen females while p regnant
Gonadd < feldin m 0 s or inestus
Gonadd < ielding recomm ended for m ale dogs

atabase com prehen s venes:
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Are these equivalent metrics?

Gesarthe improaemant of hip-arbended arenin § bresde ol guds dagu
uting r1bimated breeding waluen: Meksble progreus bed meee

Populations of German Shepherd, Golden Retriever, and Labrador

) hip-extend 7 ( /;used since 1961) and
then PennHIP DI (based on 10 years’ worth of data, first published
in 1993)
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Thank you for your tiggdeb agll()rld attention!

Questions?”

Treats?

20
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Pelvic Radiography: Techniques and Interpretation

1. Foundations of Radiography
1. Relevant Pelvic Anatomy

1. Specific Juvenile As

1v.Common Conditions Affecting the Pel

— This will be abbreviated due to time constraints, but the

following slides are available for your reference to selected

(by no means exhaustive) conditions affecting the pelvis

Canine Hip Dysplasia (CHD)

Abnormal conformation of the h

age

oint, develc

. f the femoral head by the acetabulum

Irre gular margination of the femoral head (e xcl uding

Fovea capitis)
hallow or irregular shape of the ac etabulum

xafion m"v!hhnmi( of the femora | head -
S
} :

Canine Hip Dysplasia (CHD)

Presence of secon degenerative changes of the hip joint

Osteophytes: periarticular new bone formation

Enthesophytes: new bone formation at the insertions of joint capsule or
other connective tissue stnictures

ophyte (CFHO), caudolaterz

curvilinear
ly an enthesophyte),

abular rim
Subchondral sclerosis of the acetabular rim and/or femoral head

21



Canine Hip Dysplasia (CHD)

Presence of secondary degenerative changes of the hip j

ne, metaphyseal sclerosis, and casdolateral

ear and circamferential femoral head
asteaphytes in early detection of canine hip
dysplasia

Metaphyseal sclerosis or “pu e
present common! C RO

* NOT assoc. with DJD orevidence of CHD at 42 weeks

Presence of CCO at 24-27 we: soc. with CHD by 42-52 weeks

Pr e of CCO + CFHO at 24-27 weeks assoc. with DID by 42

Do cats get hip dysplasia?

* Yes! Andit’s probably under-recognized
Many of the conformational cha s are similar to those recognized in dogs

Femoralhead subluxation may SS common ire of FHD

L acetabulum shallow
Both femurs fore- and slightly irregular
Zhﬂflened‘ R>>1L, in margination with
ut 0ssa coxarum cranial subchondral
are straight P 9
acetabular sclerosis

Feline “Slipped” Capital Femoral Epiphysis (SCFE)

sented in overwe strated ata young age,
ally identified in young cats (~ 4 months to 3.5 years of

Often prc
Fracture along the femoral head physis, NOT femoral neck
Look for loss of smooth contour from the greater trochanter to the
femoral head: nothing here should appear jagged

3/23/2025
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Feline “Slipped” Capital Femoral Epiphysis (SCFE)

Frog-legged view shows th

More obvious
step at the level
of fracture

contour
vsfemoral neck

with fem. head

Avascular Necrosis (AVN) of the Femoral

and osteochondritis

Over-represented in toy and terrier breeds
Autosomal recessive in Miniature Poodles and West Highl and White Terriers

yin 12-16.5% of |

ity of the femor
Also highlighted by the frog-legged view
Can be difficult to differentiate from chronic trauma

Avascular Necrosis (AVN) of the Femoral
Head

Bulbous
thickening of
femoral head
& neck,es.
near epiphysis

Recognize this,
isALLdueto
foreshortening,
not atrue
femoral lesion

3/23/2025
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Avascular Necrosis (AVN) of the Femoral
| S F-Y-Ya
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