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For the next hour together…

Program D escription:

The  pe lvi s is an a natomic all y complex region t hat  can be chall enging t o image  and i nte rpre t, a nd which prese nts a range of 
pa thologies for pets of all  li fe stages. Acquisi tion of di agnost ic radiographs requires a nti cipation of appropriat e pati ent  
preparation, famili arit y with correc t pati ent  posit ioning (and re-posit ioning) and radiographic  tec hnique, a nd an understa nding 

of t he appli cati on of specia liz ed vie ws. Onc e ima ges a re made,  in terpret ati on re lie s on unde rst anding of normal  ana tomy, 
including at  various st ages of skelet al ma turat ion, and the t ypes of pathology t hat  may arise from this region.  Thi s course will 
be gin by a ddressing the unique  cha lle nges of ima ging the pe lvi s, foc using on how to refine t echnique  and “t roubleshoot” 
images for maximal  di agnost ic qua lit y. After a  re vie w of normal  anatomy, it wi ll the n explore diagnosis of commonly 
encountered c ondit ions evaluat ed with pelvic  ra diography, ranging from pediatri c to  geri atric  dogs a nd cat s.  Thi s wi ll  include 
a discussion of the  wide ly used hip sc oring systems offered by PennHIP and Orthopedic  Founda tion for Animals (OFA), 

since genera l pra cti tioners may be  commonly asked to  submit to these organizations.

Learning Obje ctives:

1. Unde rst and appropri ate  pat ient preparat ion, pat ient posit ioning, and radiographic technique for routine survey pelvi c 
radiography, a nd re fine algorithm for troubleshoot ing during thi s proc ess.

2. Identi fy norma l pelvic radiographic  ana tomy, i ncluding st ructure s that c ommonly susta in pathology.
3. Compare a nd contrast the  PennHIP and OFA sc oring systems for evaluati on of c anine c oxofemoral jo int s.
4. Revie w diffe re nti als for commonly di agnosed condit ions affecting the pelvis t hat  are diagnosed with survey 

radiographs.
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Pelvic Radiography: Techniques and Interpretation

I. Foundations of Radiography

II. Relevant Pelvic Anatomy

III.Specific Juvenile Assessments: PennHIP and OFA

IV.Common Conditions Affecting the Pelvis
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Pelvic Radiography: Techniques and Interpretation

I. Foundations of Radiography

II. Relevant Pelvic Anatomy

III.Specific Juvenile Assessments: PennHIP and OFA

IV.Common Conditions Affecting the Pelvis
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Radiographic Fundamentals

• Radiographic technique: generally LOW kVp and HIGH mAs

• Appropriate  technique for  bones ma y overe xpose soft tissue s

• Positioning: understanding symmetry is critical

• May nee d multipl e limb positions

• How straight or oblique patie nt needs to be depends on what information is 

needed

• Position DO WN limb c ranially – typic ally, affecte d limb down

• In some  c ases, may c omplement with ML of single pelvic limb a t the  hip

• Don’t forget laterality +/- calibration marker(s)

• LOOK at your images before the patient has left

**Aim for perfect, but know when it’s diagnostic**
6
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Evaluating Technique
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Evaluating Technique
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Evaluating Technique
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Evaluating Technique
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Translating X-rays Into Radiographs
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Radiographic Terms You Probably Haven’t 
Thought About Since Vet School…

• Magnification

• Foreshortening

• Parallax

12
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Vocab Redux: Magnification

• Distortion resulting in anatomy appearing larger than its true size

• Degree of enlargement occurs proportionally to the distance from the 
patient to the radiographic detector plate

13

Vocab Redux: Magnification
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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

15
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Vocab Redux: Foreshortening
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Vocab Redux: Parallax

• Difference in apparent position of something when viewed from 

different perspectives

• Often occurs as a result of x-ray beam divergence (i.e. towards 

periphery of radiographic FOV) and non-perpendicular positioning
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Vocab Redux: Parallax

18
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Radiographic Preparation

• Diagnostic orthopedic studies need sedation or general anesthesia

• Positioning ne eds a re specif ic

• Rela tive ly long exposure times (high mAs) increase  susceptibility to motion

• Many of these patie nts are painful

• Fac ilitates hands-free restra int  – staff dose  matt ers!

• For studies that are planned

• Prepare  patie nt s for  sedation: fasting, pre me dic ation

• Minimize  artifacts: remove debris from c oa t, w alk to encoura ge  defeca tion

19

Radiographic Positioning

• Resources to walk you through positioning and evaluation:

• https:// todaysveterina rypract ice.com/radiology-imaging/imaging-essentials-

small-animal-pelvic-ra diogra phy/

• https:// todaysveterina rynurse.com/radiology-imaging/a-positioning-guide-

to-orthope dic-ra diogra phy-of-the-pelvic-limb/

• https:// www .c lini ciansbrief .com/a rticle /tips-tec hnique s-pelvic-ra diogra phy

• Requires fr ee subscriptio n

• https:// info.a nte chima gingservice s.c om/V ide os/Radiographic_Positi oning_o

f_the_Dog_Pe lvi s/story_content/external _files/Pelvic Positioning Course  

Ha ndout.pdf

• Printable PDF checklis t (not a vid eo)

20

Radiographic Positioning

• Resources to walk you through positioning and evaluation:

• Tec hniques of Veterinary  Radi ography, ed. Joe P. Morga n, DV M (Wiley 

Blac kw ell)

• Lavin’s Radiography  for Veterinary  T echnicians, Brown & Brow n (Elsevie r)

21

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 posi tioning devices and aids
• Sandbags

• Troughs – position pelvis entirely OFF the trough, lying on table

• Tape, tape, tape!

• Foam wedges, blocks

• Appropriate positioning includes  radiation safety!
• Sedation or anesthesia minimizes need for  manual restraint

• IF someone must hold, use appropriate radiation protection – gown, thyroid shield, 
gloves covering entire hands, eyewear, dosimeter

• Collimation minimizes scatter , which reduces staff dose AND improves 
radiographic quality

• Human anatomy should NEVER be in primary beam, shielded or unshielded

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

22

Radiographic Positioning: Lateral Views

• Collimation: iliac crest to perineum, cranial dorsal iliac spine to 

proximal tibias
• Cranial limb down, with marker cranial to the limb (not b’wn limbs)

• Typica lly, affec ted limb is dow n to minimize  magnific ation

• Support caudal limb that is raised from the table (foam, tape roll) to 

maintain parallel to the plate

• Separating hip joints slightly can be beneficial to evaluate dorsal 

acetabular rim
• Push a ffe cted limb dorsally, pull contra lateral limb ventra lly

• Can be  he lpful  to have affec ted limb up in this ca se

23

Radiographic Positioning: VD Views

• Collimation:  iliac crest to proximal  tibias, include gluteal/ thigh 
musculature laterally

• Straight-legged:  secure thighs in internal rotation to keep limbs  paral lel

• This view pushes femoral heads INTO acetabula, makes hip coverage look as good 
as possible

• Frog-legged:  useful in pelvic trauma cases

• Less stress on the anatomy when characterizing pelvic trauma

• ADD this view if you aren’t sure whether there’s femoral head/neck trauma on a 

straight-legged view!

• Generally do NOT include the entire thighs

• DOWN obturator foramen will be LARGER and ROUNDER

• If  asymmetric, LIFT and straighten entire back and pelvis, focusing on lif ting down 
side 24
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Radiographic Positioning
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Evaluating Positioning
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Evaluating Positioning: Lateral Views

27
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Evaluating Positioning: Lateral Views
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Evaluating Positioning: Lateral Views
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Evaluating Positioning: Ventrodorsal Views

30
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Evaluating Positioning: Ventrodorsal Views
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Evaluating Positioning: Ventrodorsal Views
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Evaluating Positioning: Ventrodorsal Views

33
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Evaluating Positioning: Ventrodorsal Views
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Pelvic Radiography: Techniques and Interpretation

I. Foundations of Radiography

II. Relevant Pelvic Anatomy

III.Specific Juvenile Assessments: PennHIP and OFA

IV.Common Conditions Affecting the Pelvis
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Anatomy Resources

• https://vetmed.illinois.edu/imaging_anatomy/

• Includes labele d ca nine and feli ne  radiographic  anatomy

• IMAIOS (https://www.imaios.com/en/vet-anatomy)

• Includes labele d ca nine and feli ne  radiographic  anatomy

• Subsc ription ($20/month or  $125/yea r) , includes phone app

• Atlas of Normal Radiographic Anatomy and Anatomic 
Variants in the Dog and Cat, Donald Thrall, DVM, 

PhD, DACVR(R,RO), and Ian Robinson, BVSc, 
DACVR (Saunders)

36

https://vetmed.illinois.edu/imaging_anatomy/
https://www.imaios.com/en/vet-anatomy
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Osseous Anatomy

• Ossa coxarum (pelvis), consisting of two os coxae (“hemipelvis”)

• Il ium (pl. ilia)

• Pubis (pl . pube s)

• Ac etabulum (pl. ace tabula )

• Isc hium (pl. ischi a)

• Sacrum

• Femurs

• Sacroiliac (SI) joints

• Coxofemoral (hip) joints

• Pubic symphysis
37

Osseous Anatomy
• Ilium

• Iliac wing

• Iliac body

• Pubis

• Cranial  ramus

• Acetabulum

• Ischium

• Body

• Ischiati c tabl e

• Ischiati c tuberosi ty

• Sacrum

• Obturator Foramen

• Femur

• Femoral head:  fovea capi tis

• Femoral neck

• Trochant eri c fossa

38

Osseous Anatomy

• Il ium

• Iliac crest

• Cranial dorsal iliac spine

• Gr eater sciatic notch

• Pubis

• Iiliopubic eminen ce

• Ac etabulum

• Do rsal acetabular rim

• Isc hium

• Body

• Ischiatic spine

• Ischiatic table

• Ischiatic tuberosity

• Obtura tor  Foramen
39
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Soft Tissue Anatomy: Inside the Pelvic Canal

• Psoas, internal obturator musculature

• Sacral nn. (pelvic, pudendal, perineal)

• Median sacral a. and v. and their branches

• Iliosacral lymphocenter (in and cranial to pelvic canal)

• Colon → rectum

• Urethra +/- urinary bladder

• Genital tract

40

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 dogs: vulva

• Male dogs: urethra, penis, prepuce

41

Implications for Trauma Management

• Weight-bearing axis:

• Sac rum a nd SI joints

• Il ia

• Ac etabula

• Femora l hea ds and ne cks

→ Fractures to this anatomy typically require surgical stabilization, 
especially when fractures are bilateral and/or there are multiple 
pelvic limb fractures as well

42
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Implications for Trauma Management

• Fractures particularly requiring surgical management:
• Acetabular  fractures

• Significantly displaced iliac fractures

• Unstable or >50% displaced SI luxations

• Fractures resulting in narrowing/impingement on pelvic canal

• Fractures to the non-weight-bearing axis may require surgery i f:
• There is concurrent abdominal wall herniation (prepubic tendon avulsion)

• Ischiatic tuberosities are avulsed (some cases)

• Fractures more amenable to medical  management:
• Most pubic and ischial fractures

• Minimally displaced SI luxation and/or iliac fractures

• Chronic fractures (>2 weeks old)

43

Pelvic Radiography: Techniques and Interpretation

I. Foundations of Radiography

II. Relevant Pelvic Anatomy

III.Specific Juvenile Assessments: PennHIP and OFA

IV.Common Conditions Affecting the Pelvis
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Pennsylvania Hip Improvement Program 
(PennHIP)
• Patient population

• Va lida ted in dogs starting at 16 w eeks of  age

• Results in 16-we ek-old puppies do not signif icantly c ha nge w ith a ge on 

subsequent re-evaluations

• Patient preparation
• Ge ne ral a nesthesia  i s required

• Radiographic views
• Exte nded-leg view: evaluate s for seconda ry de ge ne rat ive  joint dise ase

• Compression view: evaluate s hip congruity

• Distraction vie w: qua ntita tively e va lua tes hip laxity (distra ction index, D I)

• Cavitation (gas) in the hip joint s is disqualifying, as it fal se ly increases D I 

→ radiographs ca n be re pe ated af ter 24 hours

• Gonadal shi elding re commended in male dogs
45
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Pennsylvania Hip Improvement Program 
(PennHIP)
• Reporting now offered exclusively through Antech

• Historically de ve loped as a non -profit projec t at UPe nn

• Eval ua tion by a radiologist and by quantitative algorithm

• Only certified practitioners may offer PennHIP radiographs
• Certific ation availa bl e to vete rinari ans a nd ve terina ry technicians BUT 

submissions must be under ve ter ina rian’s name

• Free online c ourse  c onsisting of 5 modules over 14 days

• Completion upon submission of  3 test ca ses de monstrati ng prope r tec hnique

• Distractor  device  ha s pra ctitioner’s unique  ID number

• EVERY  PennH IP study made is require d to be  submitted to the database for  

qua ntit ative analysis

46

PennHIP: Views

47Compression View Distraction View

PennHIP: Calculation

• Distraction Index (DI) = d/r = measure of laxity of hip joints
• Esse ntia lly % displaceme nt of the fe moral head from the ace tabulum

• Red circle is ace tabulum, yel low /green circle is fe moral he ad

• In compression view , these  c ircle s e ssentially overlap (with some  variation 

by bre ed) with a single  center

• In distrac tion view, distance move d by c enter of femoral head (d)  is divide d 

by radius of femoral head (r)

• Tight hips have DI < 0.3 compared with loose hips ≥ 1.0, but  e ach breed has 

a different distr ibution a long this spectrum

• Presence of laxity correlates closely with development of 
degenerative joint disease, which is the clinically relevant outcome

48
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PennHIP: Calculation

49https://www.antechdiagnostics.com/imaging-services/pennhip/measuring-hip-joint-laxity/

PennHIP: Calculation

50

PennHIP Report: Owner Results

51
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PennHIP Report: Additional Veterinarian Results

52

Orthopedic Foundation for Animals (OFA)

• Patient population
• Only dogs 2 years of  age  and older are issued f inal OFA  G ra de

• Dogs from 4 months to <  24 months c an be issued preliminary Grade

• Do gs > 1 year old with permanen t ID (tattoo or  microchip) may have preliminary  result 

pos ted to public database with  owner approval

• Patient preparation
• Sedation or  ge ne ral a ne st hesia  is not require d, but is re commended

• Recommend avoiding ra diogra phing female dogs in estrus
• > 1 mon th after weanin g of a litter, or >  1 month before or after heat cycle

• Recommend evaluat ion of dogs “in good physica l condition”

• Radiographic view
• Exte nded-leg view onl y

• Gonadal shi elding re commended in male dogs

53

Orthopedic Foundation for Animals (OFA)

• Reporting offered exclusively through OFA
• Initia l e va lua tion by a  radiologist for  diagnostic  quality

• Owner must complete a portion of the application

• No certification required to submit radiographs; however:
• OFA  ima ge  labeling specif icati ons, ima ge  f ile forma t, a nd submission 

re quirements a re still very specif ic – consult w ebsit e carefully!

• Film ra diographs ma y be submitted by owners or  vete rinary pra ctice , but 

digit al ima ge s ( ideally online; CD  images ac cepted in se lect ca ses) may only 

be submitted by a veterinary prac tice registere d w ith O FA

• No re quirement of  submi ssion of  results for a na lysis

• Ow ne r must a uthorize  rele ase of re sults to be  inc luded in breed da tabase

54
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OFA: Evaluation

• Hip Grades (subjective): Excellent, Good, Fair, Borderline,
Dysplastic (Mild, Moderate, Severe)

• Excellent, Good, Fair all considered Normal

• Radiographs  evaluated by three radiologists

• Subjective conformation, congruency of hip joint

• Presence of secondary degenerative joint disease

• If  two radiologists agree and one is a single degree different, patient receives 
majority Grade

• If  three radiologists differ, patient receives middle Grade

• Preliminary grades are assigned by only s ingle OFA in-house radiologist

• Hips graded as Excellent preliminarily remain Normal at 24 months of age

• Lesser Grades have potential for Grade to decrease by 24 months of age
55

https://ofa.org/diseases/hip-
dysplasia/hip-screeni ng-procedures/

OFA: Results

56

57

PennHIP OFA

Age f or fin alized  resu lts Valid ated fr om 16  weeks  of age 24 m onths  of  age

Avai labi lity  of p relim inary resul ts No Yes , fr om 4  month s o f age

Repor table aft er 12 m onths  wi th perm anent I D

Tend ency of  resu lts  t o chan ge over ti me No Po tentiall y

Sed atio n or G A GA m andator y Sedat ion r eco mmend ed

P atien t selecti on No specif ic recom mendati ons

Gonad al  sh ielding  recomm ended f or m ale dogs

Recomm ended not  to screen f emales  while p regnant 

or  in es trus

Gonad al  sh ielding  recomm ended f or m ale dogs

Rad iograp hic vi ews St raight -legged  VD = h ip-extend ed  view ( HEV)

Comp ressi on view

Dis tr act ion vi ew

St raight -legged  VD (HE V)  only – recall th is 

increases a ppearance of f emora l head coverage b y 

acetab ulum

Assessmen t Quant itative an d qualit ative Quali tative on ly

P ractit ioner cert ificat ion Requir ed – availabl e for  doctor s and technici ans No

Su bm issi ons Must be und er cert ified veterinar ian Digi tal submi ss ion s r equir e clinic r egis trati on

Dat abase com prehen si veness Su bmiss ion of  all r esu lts  mandato ry Owner s may elect to  su bmit or no t; may el ect not t o 

inclu de in dat ab ase
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Are these equivalent metrics?

58

• Populations of German Shepherd, Golden Retriever, and Labrador 

Retriever dogs, available through The Seeing Eye, whose breeding 
was guided by OFA hip-extended view (HEV; used since 1961) and 
then PennHIP DI (based on 10 years’ worth of data, first published 
in 1993)

Are these equivalent metrics?

59

Thank you for your time and attention!
Questions? Feedback?

Treats?

60
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Pelvic Radiography: Techniques and Interpretation

I. Foundations of Radiography

II. Relevant Pelvic Anatomy

III.Specific Juvenile Assessments: PennHIP and OFA

IV.Common Conditions Affecting the Pelvis

→ 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

61

Canine Hip Dysplasia (CHD)

• Abnormal conformation of the hip joint, developing at 30-60 days of 
age

• De cre ased cove rage of the femoral head by the ace tabulum

• Irre gular  ma rgination of the femoral head (e xcl uding fovea  c apitis)

• Shallow or irregular  shape of the ac etabulum

• Luxation or  subluxa tion of the fe mora l he ad

62

HEV

DI

Canine Hip Dysplasia (CHD)

• Presence of secondary degenerative changes of the hip joint

• Oste ophyte s: periarticular new bone  formation

• Enthesophytes: new bone  formation a t the  insertions of joint  c apsule or 

othe r c onnectiv e tissue  st ructures

• Circ umfere ntia l femora l hea d osteophyte (CFHO), caudolat era l c urviline ar 

osteophyte (CCO ; Morgan line, actually an enthe sophyte ), ace tabula r rim

• Subchondral scle rosis of  the  a ceta bular  rim and/or femoral hea d

63
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Canine Hip Dysplasia (CHD)

64

A: CCO

B: Metaphyseal sclerosis

C: CFHO

• Presence of secondary degenerative changes of the hip joint

• Metaphyseal sclerosis or “puppy line” may be
present commonly in dogs 15-17 weeks of age

• NO T assoc. with DJD or e vidence  of  CH D at 42-52 w eeks

• Presence of CCO at 24-27 weeks assoc. with CHD by 42-52 weeks

• Presence of CCO + CFHO at 24-27 weeks assoc. with DJD by 42-52 
weeks

Do cats get hip dysplasia?

• Yes! And it’s probably under-recognized…

• Many of the conformational changes are  simila r to t hose re cognize d in dogs

• Femora l hea d subluxation ma y be a LESS c ommon fe ature of FH D

65

Both femurs fore-

shortened, R >>  L, 

but ossa coxarum

are stra ight

L acetabulum shallow 
and slightly irregular 

in marginat ion with 
cranial subchondral 

acetabular sclerosis

Feline “Slipped” Capital Femoral Epiphysis (SCFE)

• Also called capital femoral physeal dysplasia, femoral neck 
metaphyseal osteopathy, and spontaneous femoral capital physeal 
fracture

• Over-represented in overweight male cats castrated at a young age, 
and especially identified in young cats (~ 4 months to 3.5 years of 
age)

• Maine Coon and likely Siamese c ats are  predisposed

• Often progresses to bec ome bilate ral (50 -90%  of c ases)

• 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

66
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Feline “Slipped” Capital Femoral Epiphysis (SCFE)

Frog-legged view shows this best:

67

Smooth contour 

vs femoral nec k 

“colliding”

with fe m. head

More obvious 

step at the level 

of frac ture

Avascular Necrosis (AVN) of the Femoral 

Head

68

• Also called Legg-Calvé-Perthes (LCP) disease, and osteochondritis 
dissecans (OCD) of the femoral head

• Over-represented in toy and terrier breeds
• Autosomal rece ssive in Miniat ure Poodles and West Highl and White Te rriers

• Presents bila tera lly in 12-16.5% of patients

• Predictable sequence of radiographic features:

• Thic ke ning, sc lerosis of  the  lateral epiphyseal region

• Femora l hea d a nd neck lysis creating an “ apple -core ” appearance

• Flatt ening and irre gularity of  the femoral head

• Also highlighted by the frog-legged view

• Can be difficult to differentiate from chronic trauma

Avascular Necrosis (AVN) of the Femoral 

Head

69

Recog nize this 

is ALL du e to 

for eshor ten in g, 

not a tru e 

femoral lesion

Bulbous 

thickening of 

fe moral head 

& ne ck, e sp. 

near  epiphysis
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Avascular Necrosis (AVN) of the Femoral 

Head

70
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