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Welcome: This 6 hour X-ray Guidelines course is approved by the 

California Chiropractic Board of Examiners. 

Board Approval #: CA-A-13-07-7856 



How it works: 

1. Hint: Print exam only and read through notes on your computer screen 

and answer as you read. 

2. Printing notes will use a ton of printer ink, so not advised. 

3. Read thru course materials. Take exam; e-mail letter answers in a 

NUMBERED vertical column to marcusstrutzdc@gmail.com 

4. There is no time element to this course, take it at your leisure.  

If you read slow or fast or if you read it all at once or a little at a time it does 

not matter. 

5. If you pass exam (70%), I will email you a certificate, within 24 hrs, if you 

do not pass, you must repeat the exam. If you do not pass the second time 
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6. If you are taking the course for DC license renewal you must complete the 

course by the end   of your birthday month for it to count towards renewing 

your license.  

NOTE: I strongly advise to take it well before the end of your birthday 

month so you can send in your renewal form early. 

7. Upon passing, your Certificate will be e-mailed to you for your records. 

8. DO NOT send the state board this certificate. 

9. I keep a record of your CE courses. If you get audited and lost your 

records, I have a copy. 
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The Board of Chiropractic Examiners requires that you complete all of your 
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Goals 

 Understand when X-rays are indicated 

 Determine when X-rays can be 

delayed/avoided 

 Provide peer reviewed literature to 

substantiate the need for X-ray 

 Use real life cases to determine if X-rays 

are needed and, if so, use the films to 

review common radiographic findings 



JMPT 
Volume 30, Issue 9, Nov 2007 

Volume31, Issue 1 Jan-Feb 2008 

 Andre Bussires DC, Cynthia Peterson DC, 

DACBR RN, MMedEd, John Taylor DC, 

DACBR 

 



We Can’t Live In The Past: 

Times Change Including How We Determine 

When X-rays Are Indicated 



What Is The Insurance  

Carrier’s Responsibility? 

 Based SOLELY  on “Medical Necessity” 



Medically Necessary 

 Means health care services that a 

physician exercising prudent clinical 

judgement, would provide to a patient 

for the purpose of preventing, 

evaluating, diagnosing or treating an 

illness, injury, disease or its symptoms, 

and that are: 

 continue next slide 



Medically Necessary (cont.) 

 In accordance with generally accepted 

standards of medical practice 

 Clinically appropriate, in terms of 

frequency, extent, site and duration, and 

considered effective for the patient’s 

illness, injury, or disease: and: 

 cont. next slide 

 



Medically Necessary (cont.) 

 Not primarily for the convenience of the 
patient, Physician, or other health 
provider, and not more costly than an 
alternative service or sequence of 
services at least as likely to produce 
equivalent therapeutic or diagnostic 
results as to the diagnosis or treatment 
of that patient’ s illness, injury, or 
disease 

 cont. next slide 



Medically Necessary (cont.) 

 For these purposes, “generally accepted 

standards of medical practice” means standards 

that are based on credible scientific evidence 

published in peer-reviewed medical literature 

generally recognized by the relevant medical 

community, Physician Specialty Society 

recommendations, the views of Physicians 

practicing in relevant clinical areas and any 

other relevant factors 

 cont. next slide 



Medically Necessary (cont.) 

 With regard to Chiropractic services, 

“Medically/Clinically Necessary” services 

are Chiropractic Services which are 

necessary, appropriate, safe, effective, 

and rendered in accordance with 

professionally recognized, valid, 

evidence-based standards of practice 

(emphasis added). 



What is Evidence-Based Health 

Care 

 
 Evidence-based health care is an 

approach in which clinicians and health 

care professionals use the current best 

evidence in making decisions about the 

care of patients. It involves continuously 

and systematically searching, 

appraising, and incorporating 

contemporaneous research findings into 

clinical practice.  

 



National Guideline 

Clearinghouse (NGC) 

 A comprehensive database of evidence-

based clinical practice guidelines and 

related documents. NCG is an initiative 

of the Agency For Healthcare Research 

and Quality, US Department of Health 

and Human Services 

 www.guideline.gov  



Evidence Based Guidelines: 

A Glass Half Full or Half Empty? 



Pros and Cons of Evidenced  

Based Medicine 

Spine Vol 36, No 17 pp E1121-25 

 In essence the authors opinion is that 

EBM has significant validity but also has 

some flaws and that guidelines, 

although helpful, should not replace 

“Experienced Based Medicine”. 



What About Cash Patients? 

 When choosing to subject a patient to 

ionizing radiation, there must be clinical 

justification or there could be med-legal 

ramifications 



“I Put Myself At Risk If I Adjust A Patient 

Without Seeing There X-rays” 

 Not supported by the literature ( see 

next few slides) 

 Not being realistic and current 



X-Rays are NOT Indicated in 

Acute Patients with 

Uncomplicated spinal pain 
 Uncomplicated means:  

 Nontraumatic 

 No neurological deficits 

 No Red Flags 



X-Rays are NOT Indicated in 

Acute Patients with 

Uncomplicated spinal pain 
 In this setting there is a low incidence of 

unexpected findings and common anomalies 

that might be seen are not considered 

contraindications to SMT 

 Nachemson Spine 1976; 1 

 Bigos AHCPR publication no 95-0642; HHS: 1994 

 Cont. next slide 



X-Rays are NOT Indicated in 

Acute Patients with 

Uncomplicated spinal pain 
 Simmons Spine 1995; 20(16): 1839-41 

 Van Tulder Spine 1997; 22(4): 434-47 

 Waddel Occ Med 2001; 51(2): 124-35 

 Koes Spine 2001; 26(21): 2504-14 

 Isaacs J Em Med 2004; 26(1): 37-45 

 Luoma Spine 2004; 29(2): 200-5 

 Ammendolia JMPT 2005; 25(8): 511-20 

 Van den Bosch Clin Rad 2004; 59: 69-76 



The Majority of New 

Patients Or Patients With 

New Symptoms Are NOT 

Uncomplicated and 

SHOULD BE X-RAYED! 



Following the rest of the 

presentation 
 The guidelines will be outlined as 

adopted 

 I will then provide a case presentation  

 You will need to identify if X-rays were 

indicated based on the guidelines 

 I will then highlight the indicators or non- 

indicators for X-ray and provide films 

that accompanied the presentation 

 Almost every case is a DC pt from my 

film reading practice 



When To X-ray  

The Cervical Spine 
  



 X-ray Indicators In  

Cervical Trauma 



The Gold Standard 

 The Canadian Cervical Spine Rule for 

Radiography in Alert and Stable Trauma 

Patients/CCSR 

 Stiell JAMA 2001; 286(15):1841-8 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 
criteria are fulfilled: 

 Over 65 

 Paraesthesias in extremities 

 Not a simple rear end collision 

 Immediate cervical pain onset 

 Presence of midline cervical tenderness 

 Patient unable to actively turn head to 45 
degrees in both directions 

 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 

criteria are fulfilled: 

 Over 65 

○ Because of osteoporosis there is an increased 

risk of fx 

○ If the patient has known osteoporosis (from an 

earlier study) and is under 65, then X-rays are 

indicated 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 

criteria are fulfilled: 

 Paraesthesias in extremities 

○ Burst fx? 

○ Posterior arch fx? 

○ Pillar dislocation? 

○ Transverse ligament rupture? 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 

criteria are fulfilled: 

 Not a simple rear end collision 

○ More than a 5-10 MPH tap 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 

criteria are fulfilled: 

 Immediate cervical pain onset 

○ Strong indicator of a significant injury 

 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 

criteria are fulfilled: 

 Presence of midline cervical tenderness 

○ Any palpable pain from articular pillar to 

articular pillar 

 (This alone will qualify most of our neck injury 

patients: JC) 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 When ANY of the following CCSR 

criteria are fulfilled: 

 Patient unable to actively turn head to 45 

degrees in both directions 

○ Fx? 

○ Pillar dislocation? 

○ Significant ligament injury? 

 

 

 



Adult Patient Acute Neck Injury 

X-RAYS ARE INDICATED 

 

 When there is a “Dangerous Mechanism of 

Injury” 

○ Fall > 3ft/5 stairs 

○ Axial cranial force (diving…) 

○ Road accident > 100km/hr, ejection from 

vehicle or roll over 

○ Motorized recreational vehicle ( ATV…) 

 

 

 



Going To Need An X-Ray: Axial 

Cranial Force 



In Acute Neck Injury 

X-RAYS NOT INDICATED 

 When ALL of the following CCSR criteria 

are fulfilled: 

 Simple rear end collision 

 Delayed cervical pain onset 

 Absence of midline cervical tenderness 

 

 



Clinical Presentations 

 Read the presentation and determine if 

X-rays are indicated 



48 YO presents with midline 

lower cervical tenderness 

following a MVA. Flexion is 

painful and very limited. The 

pain was felt immediately. 

Distraction caused pain. No 

neurological findings. 



48 YO presents with midline lower 

cervical tenderness following a 

MVA. Flexion is painful and very limited. The 

pain was felt immediately. 
Distraction caused pain. No neurological 

findings. 





Clay Shoveler’s Fx 



25 YO stopped in traffic hit from 

rear approximately 35 MPH. He 

felt immediate neck pain. He 

has  M/L tenderness to 

palpation. ROM is 20 degrees in 

all directions. Compression and 

distraction cause pain. There 

are no neurological findings. 



25 YO stopped in traffic hit from rear 

approximately 35 MPH. He felt 

immediate neck pain. He has  M/L 

tenderness to palpation. ROM is 

20 degrees in all directions. 
Compression and distraction cause pain. 

There are no neurological findings. 





Tear Drop Fx 



35 YO presents 1 day after backing 

into a guard rail pulling out of a 

parking lot around 5 MPH. Initially 

fine but woke up with 7/10 pain. 

ROM decreased about 10 degrees 

in all directions. Both SCMs are 

very tender. Distraction causes 

pain. No neurologic findings. 



35 YO presents 1 day after backing into a 

guard rail pulling out of a parking lot about 5 

MPH. Initially fine but woke up with 7/10 

pain. ROM decreased about 10 degrees in 

all directions. Both SCMs are very tender. 

Distraction causes pain. No neurologic 

findings. 

 

No X-ray indicators. 



Punched in jaw and fell to floor 

losing consciousness for 15 sec. 

Felt immediate neck pain with 

headache. Very limited ROM in all 

directions. There is M/L tenderness 

C1-C5. Compression and 

distraction cause pain. There are 

no neurological findings. 



Punched in jaw and fell to floor losing 

consciousness for 15 sec. Felt 

immediate neck pain with 

headache. Very limited ROM in all 

directions. There is M/L 

tenderness C1-C5. Compression and 

distraction cause pain. There are no 

neurological findings. 





Hangman’s Fx 



Martial arts competition. Thrown to 

ground hitting head. Immediate 

onset neck and arm pain. M/L 

tenderness with no rotation 

bilaterally. Compression positive, 

Max cerv compression caused arm 

pain. Decreased sensation on 

ulnar side of hand. 



Martial arts competition. Thrown to 

ground hitting head. Immediate 

onset neck and arm pain. M/L 

tenderness with no rotation 

bilaterally. Compression positive, Max 

cerv compression caused arm 

pain. Decreased sensation on 

ulnar side of hand. 





Unilateral Pillar Dislocation 







X-rays are NOT Indicated 

In Acute Uncomplicated Neck Pain 

 Uncomplicated means nontraumatic without 

underlying neurological findings or red flags 

 Acute neck pain is generally not due to 

conditions that can be seen on X-ray 

 Nachemson Assessment of Patients With Neck 

and Back Pain Lippencott William & Wilkins, Phil 

2000 

 Peterson Spine 2003; 28(2): 129-133  



X-rays Are Indicated 

In Acute Uncomplicated Neck 

Pain In Certain Circumstances 

 If prior to seeing you the patients has had 

treatment with no success take X-rays 

 Consider X-ray or other tests in the absence 

of expected response to your care or if there 

is worsening of symptoms 

 



Uncomplicated Neck Pain? 

http://www.worth1000.com/register.asp


X-rays ARE Indicated 

In Nontraumatic Neck Pain AND 

Arm Pain or Paraesthesia 

 Duus Diagnosis neuroradiologique De Boeck 

Universite 1998 

 Fehling Spine 1998; 23(24): 2730-37 

 Debois Spine 1999; 24(19): 1996-2002 



 Cervical nerves exit 

anterior inferior floor 

of the IVF 

 Good correlation to 

upper extremity pain 

and paraesthesia 

 Probably don’t need 

the obliques 



Uncovertebral OA 

 When the 

uncinates stick out 

lateral to the 

vertebral body it 

indicates OA 



X-rays ARE Indicated 

In Uncomplicated Subacute and 

Chronic Neck Pain With or Without 

Radicular Symptoms 

 4 weeks or longer 

 JMPT 
Volume 30, Issue 9, Nov 2007 



58 YO presents with a 3 day Hx of 

insidious onset of neck pain. There 

is no arm pain and the clinical exam 

shows a little tenderness and pain 

on end ranges of motion. This has 

happened about once every 6-8 

weeks for past 5 years. Sometimes 

there is numbness in fingers. 



58 YO presents with a 3 day Hx of insidious 

onset of neck pain. There is no arm pain and 

the clinical exam shows a little tenderness 

and pain on end ranges of motion. This has 

happened about once every 6-8 

weeks for past 5 years. 

Sometimes there is numbness in 

fingers. 

 

Chronic recurrent pain=X-rays 



Degenerative Disc Disease 

and Uncovertebral OA 



46 YO presents with a 2 week HX 

of neck insidious neck pain. Exam 

and previous Hx is unremarkable. 

The patient has been taking 800 mg 

of Motrin TID from a previous Rx, 

and has been icing 2-3 times per 

day. The patient says there has 

been no significant improvement 



46 YO presents with a 2 week HX of neck 

insidious neck pain. Exam and previous Hx 

is unremarkable. The patient has been 

taking 800 mg of Motrin TID 

from a previous Rx, and has been icing 

2-3 times per day. The patient says 

there has been no significant 

improvement 

Less than 4 weeks but did not 

have expected results with 

Tx=XRays 



Degenerative Disc Disease 



X-rays ARE Indicated 

With Complicated (i.e. Red Flags) Neck 

Pain 

 Patient < 20 and> 50, particularly with S&S 
suggesting systemic disease 

 Significant activity restriction > 4weeks 

 No response to care after 4 weeks 

 Intractable pain, constant or progressive 
S&S 

 Neck rigidity in the sagittal plain in the 
absence of trauma 

 Cont. next slide 



X-rays ARE Indicated 

With Complicated (i.e. Red Flags) Neck 

Pain 

 Dysphagia 

 Impaired consciousness 

 Cranial n signs, pathological reflexes, long tract 

signs 

 High risk lig laxity populations/suspected 

atlantoaxial instability 

 Arm or leg pain with movement 

 Cont. next slide 



X-rays ARE Indicated 

With Complicated (i.e. Red Flags) Neck Pain 

& Indicators of Contraindication to SMT 

 Suspected cervical myelopathy and 
radiculomyelopathy (separate slide) 

 Sudden onset of acute and unusual neck 
pain and/or headache 

 Hx of severe trauma (see earlier) 

 Dvorak Spine 1998; 23(24): 2663-73 

 Chiropractic Practice Guidelines JCCA 2005; 
49(3): 158-209 



X-rays ARE Indicated 

With Complicated (i.e. Red Flags) Neck 

Pain 

 Suspected neoplasm 

 Euro Commission radiation protection 118, 2001 

 Suspected infection 

 Kim JCCA 2004; 48(2): 132-6 

 Suspected failed surgical fusion 

 Progressive painful or structural deformity 

 Elevated lab exam and positive S&S 

 JoinesJ Gen Int Med 2001; 16(1): 14-23 

 



X-rays ARE Indicated 

With Complicated (i.e. Red Flags) Neck 

Pain 

 Cervical spondylitic myelopathy (CSM) 

 MC > 50 

 Upper extremity hyporeflexia and lower ext 
hyprreflexia 

 No head face sensory or motor involvement 

 Arm or leg pain with movements 

 Long tract signs (clonus, Babinski, Hoffman’s, 
Lhermitte’s 

 Cont.next slide 



X-rays ARE Indicated 

With Complicated (i.e. Red Flags) Neck Pain 

& Indicators of Contraindication to SMT 

 Cervical spondylitic myelopathy (CSM) 

 Subtle gait abnormality (loss of balance, 

spasticity, unsteadiness, loss of leg power, broad 

base, shuffle) 

 Rarely bowel & bladder disruption 

○ Evans N Eng J Med 1996; 315: 810-15 

○ Matsumoto J Spin Disorders 1996; 9(4): 317-321 



62 YO with insidious onset neck 

pain and HA which has gotten 

worse over the last 10-12 weeks. 

Started as a 1 and now is a 4. She 

says she used to prop a pillow 

behind her neck but now she can’t 

find a position to make it better. The 

exam is unremarkable. 



62 YO with insidious onset neck pain and HA 

which has gotten worse over the 

last 10-12 weeks. Started as a 1 and 

now is a 4. She says she used to prop a 

pillow behind her neck but now she 

can’t find a position to make it 

better. The exam is unremarkable. 

Worsening S/S with retractable pain=X-rays 





Metastasis With Ivory White 

Vertebra 



58 YO long time chiropractic 

patient who comes in every 4-6 

weeks. Today she presents 

with a 3 week Hx of neck pain 

and HA. Adjustments, Advil, ice 

and heat haven’t changed the 

symptoms. A brief exam is 

unremarkable.  



58 YO long time chiropractic patient who 

comes in every 4-6 weeks. Today she 

presents with a 3 week Hx of neck pain and 

HA. Adjustments, Advil, ice and 

heat haven’t changed the 

symptoms. A brief exam is 

unremarkable.  

Unexplained worsening 

symptoms with previously 

effective care=X-rays 



Plasmacytoma C2 with 

expansion, bone loss, and 

pathologic collapse  



When patients have Red Flags 

or suspicion of Fx, get their 

films read! 



When To X-ray The 

Thoracolumbar Spine 

  



X-Rays ARE Indicated with Recent 

(<2 weeks) Acute T, L, or T/L 

Trauma With ANY of the Following: 

 Moderate to severe localized back pain 

 Midline tenderness on palpation 

 Neurological deficits 

 MVA > 50 mph 

 Fall  of 10 ft or more 
 Holmes J Em Med 2003; 24(1): 1-7 

 Hsu Int J Care Injured 2003; 34: 426-33 

 Bagley Rad Clin N Am 2006; 44: 1-12 

 



X-Rays Are NOT  Indicated with 

Recent (<2 weeks) Acute T, L, or 

T/L Trauma With: 

 Absence of pain 

 Normal ROM 

 Absence of neurological deficits 



30 YO slipped on a wet floor 

and fell onto his butt. He felt 

immediate pain with 

tenderness and spasm from 

T12-L3. Rom is 10 degrees in 

all directions with pain. Kemp’s 

and Gaenslen’s cause LBP. 

Neurological exam 

unremarkeble. 



30 YO slipped on a wet floor and fell onto 

his butt. He felt immediate pain 

with tenderness and spasm from 

T12-L3. Rom is 10 degrees in all 

directions with pain. Kemp’s and Gaenslen’s 

cause LBP. Neurological exam 

unremarkable. 



L2 compression fx with 

anterior body ht loss, step 

defect and zone of 

condensation 



CT of L2 Compression Fx 



69 YO female who is experiencing 

progressive mid to upper LBP for 2 

weeks after misjudging the height of 

a chair. She is tender to palpation 

with spasm L1-L3. ROM is severely 

limited. Any movement during the 

lumbar exam worsens the pain. No 

neuro findings. 



69 YO female who is experiencing 

progressive mid to upper LBP 

for 2 weeks after misjudging the 

height of a chair. She is tender to 

palpation with spasm L1-L3. ROM is 

severely limited. Any movement during the 

lumbar exam worsens the pain. No neuro 

findings. 



Biconcave osteoporotic compression fxs 

(hard to determine age of fx without prior 

films or special imaging) 



42 YO fell off a 5 foot high loading 

dock onto his butt. He developed 

pain, tenderness, and spasm from 

T10-L2. He has some tingling in his 

thighs. ROM is decreased and 

painful. Exams reproduce LBP. 

Neurological exam is unremarkable. 



This 47 YO female had a few 

drinks at a neighborhood party. 

She lost her balance and 

landed hard against a 

countertop hitting her left side. 

She had localized pain and 

tenderness in the left lateral 

posterior rib cage. Tuning fork 

was negative. 



This 47 YO female had a few drinks at a 

neighborhood party. She lost her balance 

and landed hard against a 

countertop hitting her left side. She had 

localized pain and tenderness 

in the left lateral posterior rib cage. Tuning 

fork was negative. 

Forceful trauma localized pain and 

tenderness=X-rays 



Rib Fx 



Different Pt Acute Rib Fx 



X-Rays ARE Indicated with 

Pelvis and Sacrum Trauma 

With Localized Pain and 

Tenderness 
 The diagnosis of sacral fractures is 

frequently missed or delayed 

 Kuklo Spine 2006; 31(9): 1047-55 



49 YO female had just put one 

foot in a stirrup to get on a 

horse. The horse moved and 

she fell onto her left butt cheek. 

She was tender and bruised in 

the left ischial tuberoscity.  She 

had a mastectomy 3 yrs earlier 

for breast CA. 



49 YO female had just put one foot in a 

stirrup to get on a horse. The horse moved 

and she fell onto her left butt 

cheek. She was tender and 

bruised in the left ischial 

tuberoscity.  She had a mastectomy 3 

yrs earlier for breast CA. 



Find the Fx  







X-Rays are NOT Indicated in 

Acute Patients with 

Uncomplicated LBP, T pain 
 Uncomplicated means:  

 Nontraumatic 

 No neurological deficits 

 No Red Flags 



X-Rays are NOT Initially Indicated with 

Subacute or Chronic LBP, T pain 

AND No Previous Treatment Trial 

 When no prior treatment has been 
attempted, a trial period of 4-6 weeks is 
suggested prior to radiographs 

 X-rays are indicated in the absence of 
expected treatment response or worsening 
after 4-6 weeks 
 Kendrick BMJ 2001; 322: 400-5 

 Frymoyer Spine 2002; 27(17): 1926-33 

 Jarvic Ann Int Med 2002; 137: 586-97 



2 months ago this 44 YO 

developed LBP after helping his 

son move into an apartment. He 

took Advil for 3-4 weeks, has used 

ice, and tried some exercises he 

found on line. He is only 80% 

improved. His exam is pretty 

unremarkable other than midline 

tenderness. 



2 months ago this 44 YO developed 

LBP after helping his son move into an 

apartment. He took Advil for 3-4 

weeks, has used ice, and tried some 

exercises he found on line. He is only 

80% improved. His exam is pretty 

unremarkable other than midline tenderness. 

Absence of expected treatment results=X-rays 



Vacuum phenomenon of 

degenerative disc disease 

consistent with active 

degeneration 



6 weeks ago this 40 YO woke up a 

day after going to a Giants game 

with LBP. He thought it would go 

away but it really hasn’t. He really 

hasn’t done anything for it. He has 

midline tenderness and some 

spasm. ROM is minimally 

decreased in flexion. Exam is 

otherwise unremarkable. 



There is no indication to take 

X-rays on this patient. A trial of 

4-6 weeks of care is indicated. 

If the symptoms do not resolve, 

take X-rays at that time. 



25 YO male woke up with LBP 3 

days ago. He is very antalgic with 

spasm. Ortho causes L/S pain 

only. He states that he has had 

similar episodes every 6-8 weeks 

for the last 5-6 years. Using anti-

inflammatory Rx gets rid of it in 

about 7 days. 



25 YO male woke up with LBP 3 days ago. 

He is very antalgic with spasm. Ortho causes 

L/S pain only. He states that he has had 

similar episodes every 6-8 

weeks for the last 5-6 years. Using 

anti-inflammatory Rx gets rid of it in 

about 7 days. 

Chronic recurrent pain=X-rays 



Tropism 



28 YO was lifting groceries 

yesterday and his “back went out”. 

Lots of localized L/S pain especially 

with motion. Ortho reproduces the 

LBP only, no leg pain. He says he 

this happens 5-6 times a year. His 

MD said all he could do was 

stretching exercises. 



28 YO was lifting groceries yesterday and his 

“back went out”. Lots of localized L/S pain 

especially with motion. Ortho reproduces the 

LBP only, no leg pain. He says he this 

happens 5-6 times a year. His 

MD said all he could do was stretching 

exercises. 

Chronic recurrent pain with 

lack of expected Tx 

results=X=rays 



Transitional Segment 



X-Rays are NOT Initially 

Indicated with Nontraumatic  

Acute LBP AND Sciatica 

 Unless the patient is > 50 

 Or has progressive neurological deficits 

 Or has unexpected response to care after 4-

6 weeks  

 Or worsens with care 

 MRI would be of value 



X-Rays ARE Indicated with 

Suspected Degenerative 

Spondylolisthesis/ Lateral Stenosis 

JMPT articles 



46YO overweight female 

presents with LBP and bilateral 

scleratogenous leg pain that 

comes and goes away. Kemp’s 

produces LBP and leg pain. 

Neural stretch tests and the 

neurologic exam are normal. 



46YO overweight female presents 

with LBP and bilateral 

scleratogenous leg pain that 

comes and goes away. Kemp’s produces 

LBP and leg pain. Neural stretch 

tests and the neurologic exam 

are normal. 

Suspicion of degenerative 

spondy=X-rays 



Degen spondy L4 



X-rays ARE Indicated in Complicated 

(Red Flag) Thoracic and Lumbar pain 

(JMPT Articles) 
  S & S of systemic disease especially <20 or 

>50 

 Absence of expected treatment results or 
worsening after 4-6 weeks 

 Significant activity restriction > 4 weeks 

 Unrelenting pain at rest 

 Constant or progressive S & S 

 Cont. next slide 



X-rays ARE Indicated in 

Complicated (Red Flag) 

 Suspected inflammatory 
spondyloarthropathy 

 Suspected compression fracture 

 Suspected neoplasm 

 Suspected infection 

 Suspected failed surgical fusion 

 Progressive or painful structural deformity 

 Elevated lab and positive S & S 



Criteria for Inflammatory Back Pain 

 Morning stiffness for > 30 minutes 

 Improvement of back pain with exercise but 

not rest 

 Awakening in the second half of the night 

due to back pain 

 Alternating buttock pain 

 Rudwaleit Arth and Rheum 2006; 54: 569-578 



Signs of Suspected 

Neoplasm 
 Considerable LBP > 50 

 Hx of CA 

 Unexplained weight loss 

 Failure of conservative care 

 Intractable pain 

 ESR >50 mm/hr 

 Systemically unwell 

 Lymphadenopathy 
 Lurie Best Prac Clin Rheum 2005; 19(4): 557-75 

 Simmons Spine J 2003; 3S-5S 



26 YO iron worker. 3 days of pain 

and stiffness in the PSIS region 

which alternates L/R and 

sometimes both especially when he 

first gets up in the morning. He says 

by the time he gets to work it feels 

pretty good. He has had a few 

episodes in the past. SI tests cause 

discomfort. 



26 YO iron worker. 3 days of pain and 

stiffness in the PSIS region which 

alternates L/R and sometimes 

both especially when he first gets up in 

the morning. He says by the time 

he gets to work it feels pretty 

good. He has had a few episodes in the past. 

SI tests cause discomfort. 

SI stiffness > 30 minutes upon waking=X-rays 



Early AS with bilateral and 

symmetric sclerosis and 

erosions 



60 YO with progressively 

worsening L/S pain of 2 weeks 

duration which is getting worse. 

The patient can’t find a position 

that relieves the pain. Had some 

Vicodin which hasn’t touched the 

pain. Exams don’t accentuate or 

relieve the pain. Neuro is normal. 



60 YO with progressively 

worsening L/S pain of 2 weeks 

duration which is getting worse. 

The patient can’t find a position 

that relieves the pain. Had some 

Vicodin which hasn’t touched the 

pain. Exams don’t accentuate or relieve 

the pain. Neuro is normal. 

60, worsening, no help from narcotic, 

retractable pain=X-rays 



Lytic Metastasis 





54 YO male plumber who 

developed severe LBP while 

unloading some pipes. He’s 

never had pain like this and 

hasn’t been able to go to work 

for a week. Ortho causes 

localized LBP and neuro tests 

are negative. 



54 YO male plumber who developed 

severe LBP while unloading some 

pipes. He’s never had pain like 

this and hasn’t been able to go 

to work for a week. Ortho causes 

localized LBP and neuro tests are negative. 

54, severe, never like this, off work >1 week 

=X-rays 



Pathologic compression fx 



Universal Compression Fx 
Bone Scan Lab work MRI 

Osteoporos

is 

Cold 

except at fx 

Negative Fx only 

Mets Hot 

multiple 

places 

Inconsistent Fx (and 

other 

abormals?) 

MM Cold 

except at fx 

Very 

positive 

Fx (and 

other 

abormals?) 

 



Special Circumstances for X-

Ray 
 Pt unable to give a reliable Hx 

 Crippling cancer phobia 

 Need for immediate decision about 
career or athletic future or legal 
evaluation 

 Hx of significant radiographic 
abnormalities elsewhere 

 Hx of finding from outside study 
(abdomen, etc.) that requires spine 
evaluation 
 Simmons Spine J 2003; 3S-5S 

 



X-Rays Are NOT Indicated with Non 

Painful Non Progressive Adult Scoliosis 

 In a skeletally mature patient, scoliosis is > 

10 degrees 

 Aebi Euro Spine J 2005; 14: 925-48 



X-Ray Guidelines and the 

HIP 

http://www.worth1000.com/view.asp?entry=309852&display=photoshop


X-Rays ARE Indicated in Adult 

Patients With Full or Limited 

Movement and Nontraumatic Hip 

Pain of <4 wk of Duration When: 

 Failed conservative treatment 

 Complex history 

 History of noninvestigated trauma 

 Significant unexplained hip pain with no 

previous films 

 Loss of mobility in undiagnosed condition 



26 YO SCA patient with 2 weeks 

of left hip pain. 5 years ago had 

AVN in right hip. Hip tests 

reproduce the pain. 

 



26 YO SCA patient with 2 weeks of 

left hip pain. 5 years ago had 

AVN in right hip. Hip tests reproduce 

the pain. 

Complex hx=X-rays 



New AVN Left, Old AVN 

Right 

L 





X-Rays ARE Indicated in Suspected 

Osseous Avulsion Fracture  

 

 Generally occurs in young athletes 

 Radiographs reveal displaced avulsion 

fragment, with bone erosion and proliferation 
 UM Kujala, S Orava, J Karpakka, J Leppavuori and K Mattila, Ischial tuberosity apophysitis and 

avulsion among athletes, Int J Sports Med 18 (1997), pp. 149–155 

 UM Kujala and S Orava, Ischial apophysis injuries in athletes, Sports Med 16 (1993), 

pp. 290–294 

 F De Paulis, A Cacchio, O Michelini, O Damiani and R Saggini, Sports injuries in the 

pelvis and hip: diagnostic imaging, Eur J Radiol 27 (Suppl 1) (1998), pp. S49–S59 

 



Yochum 



A 17 YO football player presents 

after experiencing a sudden onset 

of pain in the right gluteal region 

while running sprints. The trainer 

says he ‘pulled a hammy”. Muscle 

testing of the hamstring reproduces 

pain. He has palpable pain in the 

proximal hamstring and ischial 

tuberoscity. 



A 17 YO football player presents after 

experiencing a sudden onset of pain 

in the right gluteal region while 

running sprints. The trainer says he 

‘pulled a hammy”. Muscle testing of 

the hamstring reproduces pain. He has 

palpable pain in the proximal hamstring and 

ischial tuberoscity. 

Signs of avulsion fx=X-rays 



Ischial Avulsion Fx 



A 16-year-old baseball player 

presents after experiencing 

sudden onset of pain above 

the right hip while trying to 

stretch a double into a triple. 

Muscle testing of the quads 

produces pain and he is tender 

at the AIIS. 



A 16-year-old baseball player 

presents after experiencing sudden 

onset of pain above the right 

hip while trying to stretch a 

double into a triple. Muscle 

testing of the quads produces pain and 

he is tender at the AIIS. 

Signs of avulsion fx=X-ray 





X-Rays ARE Indicated in Adult Patients with 

Chronic Hip Pain Unresponsive to 4 wk of 

Conservative Care or if One of the 

Following Conditions is Suspected: 

 
  Congenital or developmental abnormalities 

  OA (limited ROM) 

   Inflammatory arthritis 

   Osteonecrosis 

   Tumors 

   Stress fractures or undisplaced fractures 

 



X-Rays ARE Indicated in Adult Patients 

with Chronic Hip Pain Unresponsive to 

4 wk of Conservative Care or if One of 

the Following Conditions is Suspected: 
 American College of Radiology (ACR), Expert Panel on Musculoskeletal 

Imaging. Chronic hip pain. [online publication]. Reston (Va): American College 
of Radiology (ACR); 2003. 6 p. [31 references]. Available from: www.acr.org. 

 Kainberger, P Peloschek, G Langs, K Boegl and H Bischorf, Differential 
diagnosis of rheumatic diseases using conventional radiography, Best Pract 
Res Clin Rheumatol 18 (2004), pp. 783–811 

 M Østergaard, A Duer, U Møllere and B Ejberg, Magnetic imaging of peripheral 
joints in rheumatic diseases, Best Pract Res Clin Rheumatol 18 (2004), pp. 
861–879  

 P Colamussi, N Prandini, C Cittanti, L Feggi and M Giganti, Scintigraphy in 
rheumatic diseases, Best Pract Res Clin Rheumatol 18 (2004), pp. 909–926 

 

 



 X-Rays ARE Indicated with 

Suspected 

Congenital/Developmental 

Anomalies of Hip 

 Acetabular dysplasia 

 Femoroacetabular impingement (FAI) 

 

 



Acetabular Dysplasia 

 Center-edge angle 

less than 25 

degrees 



 X-Rays ARE Indicated with 

Suspected FAI of Hip. S & S: 
 “Knife sharp” groin pain 

 Painful giving way syndrome 

 Locking 

 Painful clunk or snapping hip 

 Painful apprehension tests (forced hyperextension-

external rotation in slight abduction) 

 Painful impingement test (forced flexion adduction) 

 R Ganz, J Parvizi, M Beck, M Leunig, H Notzli and KA Siebenrock, 

Femoroacetabular impingement: a cause for osteoarthritis of the hip, 

Clin Orthop Relat Res 417 (2003), pp. 112–120 

 

 

 



FAI 



FAI – Pincer’s 

Center-edge > 40 degrees 



 X-Rays ARE Indicated with 

Suspected OA of Hip. S & S: 
 40 YOA 

 Hip pain only with possible protective limp 

 Activity-induced symptoms that improve 
with rest 

 Stiffness: in the morning or with periods of 
inactivity 

 May be bilateral 

 Significant decrease in pain with weight 
loss and exercise in patient >60 YOA 

 

 



 X-Rays ARE Indicated with 

Suspected OA of Hip. S & S: 

 Patients >40  with a new episode of hip 

pain present with evidence of DJD in 

44% of cases 

 J Lee, D Thorson, M Jurisson, A Hunt, S Ackerman, S 

Merbach, T Harkcom, J Jorgenson-Rathke and M 

Marshall, Diagnosis and treatment of adult degenerative 

joint disease (DJD)/osteoarthritis (OA) of the knee (9th 

ed.), Institute for Clinical Systems Integration (2007), p. 41  

 

 

 



56 YO with hip pain on activity 

especially getting on and off a 

chair. Feels better with rest but 

then it is stiff. Hip tests produce 

minimal pain. 



56 YO with hip pain on activity 

especially getting on and off a chair. Feels 

better with rest but then it is stiff. 
Hip tests produce minimal pain. 

Clinical suspicion of hip OA=X-rays 



Hip OA: non-uniform 

narrowing and osteophytes 



X-Rays ARE Indicated with 

Suspected AVN of Hip. S & S: 
 Most common in those <50 YOA 

 Progressive groin pain that may refer to the 
knee 

 Early stages: normal ROM 

 Advanced stages: limitation of extension, 
internal rotation and abduction; limping and 
atrophy  

 Risk factors: corticosteroids, alcohol 
abuse,radiation therapy, chemotherapy, 
metabolic disease, some auto-immune 
diseases, coagulopathies, deep sea diving, 
pregnancy 



X-Rays ARE Indicated with 

Suspected AVN of Hip. S & S: 
 RCR working Party, Making the best use of a department of 

clinical radiology: guidelines for doctors (5th ed.), Royal college 

of Radiologists, London (2003)  
 DW Stoller, TG Sampson, AE Li and MA Bredella, The hip. In: 

D.W. Stoller, Editor, Magnetic resonance imaging in 
orthopaedics and sports medicine (3rd ed.), Lippincott Williams 
& Wilkins, Baltimore (2007), pp. 41–301 

 D Resnick and M Kransdorf, Bone and joint imaging (3rd ed.), 
Saunders Elsevier, Philadelphia (2005), p. 1536 

 AA DeSmet, MK Dalinka, NP Alazraki, RH Daffner, GY El-
Khoury and JB Kneeland et al., Expert Panel on 
Musculoskeletal Imaging. Diagnostic imaging of avascular 
necrosis of the hip [online publication], American College of 

Radiology (ACR), Reston (Va) (2005)  

 

 



45 YO with insidious hip and 

groin pain for 2-3 weeks. He is 

getting a slow progressive loss 

of ROM. Advil doesn’t touch 

the pain. He admits to being a 

heavy drinker. 



45 YO with insidious hip and 

groin pain for 2-3 weeks. He is 

getting a slow progressive loss of 

ROM. Advil doesn’t touch the 

pain. He admits to being a heavy 

drinker. 

Suspicion of hip AVN=X-rays 



AVN with mixed cystic 

lucencies and sclerosis, 

crescent sign, collapse 



X-Rays ARE Indicated with Suspected 

Tumors and Metastatic Lesions of Hip 

 No specific clinical features; Spontaneous pathologic 
fracture often first sign of metastasis from breast, lung, 
or prostate cancer 

 RCR working Party, Making the best use of a department of clinical 
radiology: guidelines for doctors (5th ed.), Royal college of 
Radiologists, London (2003)  

 DW Stoller, TG Sampson, AE Li and MA Bredella, The hip. In: D.W. 
Stoller, Editor, Magnetic resonance imaging in orthopaedics and 
sports medicine (3rd ed.), Lippincott Williams & Wilkins, Baltimore 
(2007), pp. 41–301 

 D Resnick and M Kransdorf, Bone and joint imaging (3rd ed.), 
Saunders Elsevier, Philadelphia (2005), p. 1536 

 TA Souza, Differential diagnosis and management for the 
chiropractor, Protocols and algorithms (3rd ed.), Aspen, Gaitherburg 
(2005), p. 1042 

 

 

 



68 YO with on/off hip pain for 

several weeks which has 

slowly been getting worse. The 

heating pad no longer helps. 

Now he has sharp pain on 

inside of hip that started 5 days 

ago when getting out of his car. 

Hip tests are negative. 



68 YO with on/off hip pain for 

several weeks which has slowly 

been getting worse. The heating 

pad no longer helps. Now he 

has sharp pain on inside of hip that 

started 5 days ago when getting out of his 

car. Hip tests are negative. 

Clinical DDx includes 

Metastasis=X-ray 



Lytic Mets with moth eaten 

destruction 



X-Rays ARE Indicated with Suspected 

Stress Fractures of Hip. S & S: 

 Exertional anterior hip pain, especially after an 

increase in training regimen; chronic repetitive 

overloads, typically in athletes or reduced 

mechanical bone properties (athletic amenorrhea, 

osteoporosis, corticosteroid use) 

 LC Brunner, L Eshilian-Oates and TY Kuo, Hip fractures in 

adults, Am Fam Physician 67 (2003), pp. 537–542 

 KB Lim, AK Eng, SM Cheng, AG Tan, FL Thoo and CO Low, 

Limited magnetic resonance imaging (MRI) and occult hip 

fractures, Ann Acad Med Singapore 31 (2002), pp. 607–610 

 

 



X-Rays ARE Indicated with 

Significant Hip Trauma 

 

 

 



76 YO female friend and long 

time patient of the DC fell onto 

her side. She presented that 

day with hip pain and walked 

with a noticeable limp when 

she came to him for care. Hip 

tests were positive. 



76 YO female friend and long time 

patient of the DC fell onto her side. She 

presented that day with hip pain and 

walked with a noticeable limp 
when she came to him for care. Hip tests 

were positive. 

Significant hip trauma=X-ray 



Non-displaced Impaction fx 



X-Ray Guidelines and the Knee 

http://www.worth1000.com/register.asp


X-Rays Are NOT Indicated in 

Adult Patients with 

Nontraumatic Knee Pain of <4 

wk of Duration 

 



General Indications for Knee 

Radiographs Include: 

 History of noninvestigated trauma (with signs 

from the OKR) 

 Complex history 

 Significant unexplained effusion with no 

radiographs 

 Loss of mobility in undiagnosed condition 

 Acute/subacute onset 

 Cont. next slide 



General Indications for Knee 

Radiographs Include: 
 Intermittent locking 

 Unrelieved by 4 wk of conservative care 

 Palpable enlarging mass 

 Painful prosthesis 
 RCR working Party, Making the best use of a department of clinical 

radiology: guidelines for doctors (5th ed.), Royal college of Radiologists, 
London (2003)  

 J Lee, D Thorson, M Jurisson, A Hunt, S Ackerman, S Merbach, T 
Harkcom, J Jorgenson-Rathke and M Marshall, Diagnosis and treatment 
of adult degenerative joint disease (DJD)/osteoarthritis (OA) of the knee 
(9th ed.), Institute for Clinical Systems Integration (2007), p. 41  

 GA Malanga, A Andrus, S Nadler and J McLean, Physical examination of 
the knee: a review of the original test description and scientific validity of 
common orthopedic tests, Arch Phys Med Rehabil 84 (2003), pp. 592–
603 

 

 



Specific Indications 

for Knee 

Radiographs  
 



X-Rays ARE Indicated with Suspected 

Osteoarthritis of the Knee 

 Radiographs indicated if unrelieved by 4 
wk of conservative care  
 RCR working Party, Making the best use of a department of clinical 

radiology: guidelines for doctors (5th ed.), Royal college of 
Radiologists, London (2003)  

 American Academy of Orthopaedic Surgeons, AAOS clinical 
practice guideline on osteoarthritis of the knee, American Academy 
of Orthopaedic Surgeons, Rosemont (Ill) (2003) 17 p. 114  

 CM Crawford, LA Caputo and GO Littlejohn, Clinical assessment in 
rheumatic disease—back to basics, Top Clin Chiropr 7 (2000), pp. 
1–12 

 D Akseki, Ö Özcan, H Boya and H Pinar, A new weight-bearing 
meniscal test and a comparison with McMurray's test and joint line 
tenderness, Arthroscopy 20 (2004), pp. 951–958 

 

 

 



The S & S for OA of the Knee:  

 Morning joint stiffness <30 min 

 Crepitation 

 Bony tenderness 

 Bony enlargement 

 No palpable warmth 

 Cont. next slide 



The S & S for OA of the 

Knee:  
 Other characteristics include long-

standing pain, no extra-articular 

symptoms; aggravated by weight 

bearing, climbing stairs, exercise; 

nonresponsive to NSAID or 

corticosteroid medication; relieved with 

rest; deformity or fixed contracture, joint 

effusion; insidious onset 

 



The S & S for OA of the 

Knee:  
 The prevalence of OA as the cause of 

knee pain among adults is 34% 

 E Vignon, T Conrozier, M Piperno, S Richard, Y Carrillon 

and O Fantino, Radiographic assessment of hip and knee 

osteoarthritis. Recommendations: recommended 

guidelines, Osteoarthritis Cartil 7 (1999), pp. 434–436 

 



51 YO male presents with a long 

history of knee pain with activity 

especially walking up stairs. There 

is palpable tenderness on medial 

distal femur. It swells after heavy 

activity or prolonged standing. 

Advil and a heating pad used to 

help but not any more. 



51 YO male presents with a long history 

of knee pain with activity 

especially walking up stairs. 

There is palpable tenderness on 

medial distal femur. It swells after 

heavy activity or prolonged 

standing. Advil and a heating 

pad used to help but not any more. 

Clinical suspicion OA knee=X-rays 



OA with joint narrowing and 

osteophytes 



X-Rays ARE Indicated with Suspected 

Inflammatory Arthritis of the Knee. S &S: 

 Unrelenting morning stiffness >30 min 

 Pain at rest 

 Pain or stiffness better with light activity 

(during remission) 

 Polyarticular involvement, especially the 

hands 

 Palpable warmth 

 Cont. next slide 



X-Rays ARE Indicated with Suspected 

Inflammatory Arthritis of the Knee. S & 

S: 

 Joint effusion 

 Decreased ROM 

 Fever/chills or other systemic symptoms 

 Responsive to NSAID or corticosteroid 

medication 

 Flexion and adduction contracture in 

long-standing arthritis 



X-Rays ARE Indicated with Suspected 

Inflammatory Arthritis of the Knee 

 F Kainberger, P Peloschek, G Langs, K Boegl and H Bischorf, 

Differential diagnosis of rheumatic diseases using conventional 

radiography, Best Pract Res Clin Rheumatol 18 (2004), pp. 783–

811 

 JA Rindfleisch and D Muller, Diagnosis and management of 

rheumatoid arthritis, Am Fam Physician 72 (2005), pp. 1037–

1047 

 CM Crawford, LA Caputo and GO Littlejohn, Clinical 

assessment in rheumatic disease—back to basics, Top Clin 

Chiropr 7 (2000), pp. 1–12 

 

 

 



X-Rays ARE Indicated with Anterior 

Knee Pain If: 

 Unrelieved by 4 wk of conservative care 

 Suspected fracture 

 Underlying arthropathy 



Clinical Features of Anterior 

Knee Pain 

 Insidious onset 

 Aggravated with steps/incline/rising from 

chair 

 Stiffness with rest or gliding 

 Pseudolocking or giving way 

 Tender patellar facets 

 Positive apprehension tests 

 Abnormal Q angle 



An out of shape high school football 

player who comes in after the third 

week of practice with leg pain that 

the trainer said was “shin splints”. 

He says his coach makes them run 

2 miles a day before practice and 

40 sprints after practice. The 

proximal tibia hurts esp when 

weight bearing.  



An out of shape high school 

football player who comes in after 

the third week of practice with 

leg pain that the trainer said was “shin 

splints”. He says his coach makes them 

run 2 miles a day before 

practice and 40 sprints after 

practice. The proximal tibia hurts esp 

when weight bearing.  

Suspicion of stress fx=X-ray 



Stress fx with transverse 

endosteal and slight 

periosteal callus 



X-Rays ARE Indicated with Suspected 

Internal Derangemant of the Knee. S & 

S: 

 Radiographs indicated if unrelieved by 4 

wk of conservative care  
 RCR working Party, Making the best use of a department of 

clinical radiology: guidelines for doctors (5th ed.), Royal college 

of Radiologists, London (2003)  

 D Akseki, Ö Özcan, H Boya and H Pinar, A new weight-bearing 

meniscal test and a comparison with McMurray's test and joint 

line tenderness, Arthroscopy 20 (2004), pp. 951–958 

 

 

 



Clinical Features of Internal  

Derangement of theKnee 

 Acute or subacute onset 

 Intermittent locking and/or giving way 

 Crepitation, snapping, and popping 

 Worse with activity 

 Improved with rest 

 Joint line tenderness 

 Swelling and joint effusion 

 Loss of ROM 

 



A high school running back was hit 

from side. He was diagnosed by 

the team ortho without imaging as 

a minor cartilage tear. He was 

treated with rest ultrasound and 

electrostim. 6 weeks later knee 

pain still there with occasional 

locking. He then went to a DC. 



A high school running back was hit 

from side. He was diagnosed by 

the team ortho without imaging as a 

minor cartilage tear. He was 

treated with rest ultrasound 

and electrostim. 6 weeks later 

knee pain still there with 

occasional locking. He then went to 

a DC. 

Recurrent locking, no improvement with Tx= 

X-rays 



Osteochondral defect with 

localized surface defect and 

adjacent fragment 





X-Rays, Knee Trauma, Ottowa 

Knee Rules 
 S Tigges, S Pitts, S Mukundan, D Morrison, M Olson and A 

Shahriara, External validation of the Ottawa Knee Rules in an 
urban trauma center in the United States, AJR Am J 
Roentgenol. 172 (1999), pp. 1069–1071 

 JI Emparanza, JR Aginaga and Estudio Multicentro en 
Urgencias de Osakidetza: Reglas de Ottawa (EMUORO) 
Group, Validation of the Ottawa Knee Rules, Ann Emerg Med 
38 (2001), pp. 364–368 

 LM Bachman, S Harbezeth, J Steurer and G Ter Riet, The 
accuracy of the Ottawa Knee Rule to rule out knee fractures—a 
systematic review, Ann intern med 140 (2004), pp. 121–127 

 E Ketelslegers, X Collard, B Vande Berg, E Danse, A El-Gariani, 
P Poilvache and B Maldague, Validation of the Ottawa knee 
rules in an emergency teaching centre, Eur Radiol. 12 (2002), 
pp. 1218–1220 

 



Adult With Acute Knee Injury But 

Negative Findings for the OKR 

Indicates That a Fracture is Very 

Unlikely 

 
Radiographs are not routinely 

indicated  



Negative OKR Has All of the 

Following After Trauma: 

 Patient <55 YOA 

 Can walk 4 weight-bearing steps 

immediately after the injury and at 

presentation without a limp 

 No isolated tenderness of the head of 

fibula or patella 

 Able to flex knee >90° 



X-rays ARE Indicated with Knee 

Trauma and a Positive OKR - One or 

More: 
 >55 YO 

 Isolated tenderness at the head of the fibula or 
patella 

 Inability to flex knee >90° 

 Inability to walk 4 weight-bearing steps both 
immediately and at presentation 

 Radiographs should also be obtained in the 
presence of obvious deformity or mass 



The Following Factors Exclude 

Patients From the OKR: 

  <18 YOA 

 Pregnancy 

 Isolated skin injury 

 Referred with outside films 

 7 d since injury 

 Multiple injuries 

 Altered level of consciousness 

 Paraplegic 



A 27 YO long time patient 

presents with knee pain after 

planting to change directions in 

a flag football game. He walks 

with a limp. There is palpable 

pain and flexion is limited to 30 

degrees. He doesn’t like 

medical doctors. 



A 27 YO long time patient presents with 

knee pain after planting to 

change directions in a flag football 

game. He walks with a limp. There 

is palpable pain and flexion is limited 

to 30 degrees. He doesn’t like medical 

doctors. 

Can’t flex 90 degrees post trauma=X-rays 



Segond Fracture 



X-ray Guidelines Ankle/Foot 



Ottowa Ankle Rules 

 A Broomhead and P Stuart, Validation of the Ottawa ankle rules in 

Australia, Emerg Med (Fremantle) 15 (2003), pp. 126–132 

 S Perri, N Raby and PT Grant, Prospective Survey to verify the 

Ottawa ankle rules, J Accid Emerg Med 16 (1999), pp. 258–260 

 E Papacostas, N Malliaropoulos, A Papadopoulos and C Liouliakis, 

Validation of Ottawa ankle rules protocol in Greek athletes: study in 

the emergency departments of a district general hospital and a 

sports injuries clinic, Br J Sports Med 35 (2001), pp. 445–447 

 Ottawa Ankle Rule. [monograph on the Internet]. Alberta: Adapted 

by Alberta CPG Working Group for Radiology (Reviewed 2007) 

 I Stiell, G Wells, A Laupacis et al. and for the Multicentre Ankle Rule 

Study Group, Multicentre trial to introduce the Ottawa ankle rules 

for use of radiography in acute ankle injuries, BMJ 311 (1995), pp. 

594–597 



X-Rays Are Not Indicated with Foot or 

Ankle Trauma and a Negative OAR 

 Exceptions: 

 Multiple injuries 

 Isolated skin injury 

○ 10 d since injury 

 Obvious deformity of ankle or foot 

 Altered sensorium: cognitive or sensory 

impairment (neurologic deficit), head trauma, 

intoxicated 

 Pregnancy also excluded from OAR 



X-Rays ARE Indicated with Ankle 

Trauma and a Positive OAR 

 Radiographs required only if there is pain 
in the malleolar zone and any of these 
findings: 

 Bone tenderness of distal fibula along posterior edge 
or tip of lateral malleolus (distal 6 cm) 

 Bone tenderness of distal tibia along posterior edge 
or tip of medial malleolus (distal 6 cm) 

 Inability to bear weight both immediately and in clinic 

 Older patients with malleolar tenderness and 
pronounced soft tissue edema 

 Presence of positive OAR foot findings 

 

 

 



28 YO fell awkwardly while 

drunk at a party. He walks 

gingerly into the office but 

won’t put his full weight onto 

the involved foot. He is tender 

and swollen around the tip of 

the medial malleolus. 



28 YO fell awkwardly while drunk at a 

party. He walks gingerly into the office 

but won’t put his full weight onto 

the involved foot. He is tender 

and swollen around the tip of the 

medial malleolus. 

Especially unable to walk 

normally=X-ray 



Malleolar fx 



X-Rays ARE Indicated with Foot Trauma 

and a Positive OAR 

 Radiograph required only if there is pain 

in the midfoot zone and any of these 

findings: 

 Bone tenderness of base of fifth metatarsal 

 Bone tenderness of navicular bone 

 Unable to bear weight both immediately and 

in clinic 

 



32 YO with presents with an 

inversion sprain following stepping 

on a pipe while doing yard work. 

The lateral side of the ankle is 

quite swollen. The patient can not 

take four steps with full weight on 

each foot. There is pain at base of 

the 5th metatarsal. 



32 YO with presents with an inversion 

sprain following stepping on a pipe while 

doing yard work. The lateral side of the ankle 

is quite swollen. The patient can not 

take four steps with full weight 

on each foot. There is pain at 

base of the 5th metatarsal. 

Inversion, can’t bear wt, pain 

base 5th=X-ray 



Dancer’s (Jones) fx 



X-Rays ARE Indicated with  

Acute Toe Trauma 

 Consider obtaining foot radiographs in 

presence of significant pain following 

trauma 

 



This patient entered with a 

history of immediate onset of 

toe pain. It turns out that this 

unhappy sports fan kicked a 

table after his team gave up 

the winning touchdown! 



This patient entered with a history of 

immediate onset of toe pain. It 

turns out that this unhappy sports fan 

kicked a table after his team gave up 

the winning touchdown! 

Toe trauma with pain=X-ray 



Non-displaced fx 



X-Rays ARE Indicated Chronic Ankle 

and Tarsal Pain 

 AA DeSmet, MK Dalinka, RH Daffner, GY El-

Khoury, JB Kneeland, BJ Manaster et al. and 

Expert Panel on Musculoskeletal Imaging, Chronic 

ankle pain, American College of Radiology (ACR), 

Reston (Va) (2005)  

 

 



X-Rays ARE Indicated for Impingement 

Syndromes. S & S: 

 Anterolateral tenderness 

 Swelling 

 Pain on single-leg squatting 

 Pain on ankle dorsiflexion and eversion 
 SE Ross and KM Guskiewickz, Examination of static and 

dynamic postural stability in individuals with functionally sable 

and unstable ankles, Clin J Sport Med 14 (2004), pp. 332–338 

 G Bálint, J Korda, L Hangody and P Bàlint, Foot and ankle, Best 

Pract Res Clin Rheumatol 17 (2003), pp. 87–111 

 

 

 



X-Rays ARE Indicated for Stress 

(Fatigue or Insufficiency) Fracture. S & 

S: 

 High-risk patients 

 Athletes 

 Middle-aged or elderly patients 

 Pain and tenderness with repetitive 
stress 
 SG Burne, CM Mahoney, BB Forster, MS Koehle, JE Taunton 

and KM Khan, Tarsal navicular stress injury long-term outcome 
and clinicoradiological correlation using both computed 
tomography and magnetic resonance imaging, Am J Sports Med 
33 (2005), pp. 1875–1881 

 SB Weinfeld, SL Haddad and MS Myerson, Metatarsal stress 
fractures, Clin Sports Med 16 (1997), pp. 319–338 

 

 



70 YO female with mid-foot 

pain for 3-4 weeks. She has 

recently started to walk 

because her cardiologist said 

she needed to exercise. 



70 YO female with mid-foot pain 

for 3-4 weeks. She has 

recently started to walk because 

her cardiologist said she needed to exercise. 

Clinical suspicion of stress fx= 

X-ray 



Stress fx with periosteal 

callus 



X-Rays ARE Indicated for Osteonecrosis 

of the Metatarsal Head . S & S: 

 More likely in adolescent patient 

 Pain 

 Tenderness 

 Swelling 

 Limitation of movement at metatarsal head 

 Second or third head most commonly affected 

 European Commission, Radiation protection 118. Referral 

guidelines for imaging in conjunction with the UK Royal College 

of Radiologists; Luxembourg (2001) 

 

 



24 YO female who takes mass 

transit into the city and walks 5 

blocks to work in high heels. 

She has developed pain in the 

metatarsal heads that is getting 

worse. 



24 YO female who takes mass transit 

into the city and walks 5 blocks to 

work in high heels. She has 

developed pain in the metatarsal 

heads that is getting worse. 

Clinical suspicion 

osteonecrosis=X-ray 



Freiberg's with flattening of 

2nd  metatarsal head 



X-rays are NOT indicated in adult 

patients with full or limited 

movement and non traumatic 

shoulder pain of less than 4 wk 

duration  
 RCR Working Party. Making the Best Use of a Department of Clinical 

Radiology: Guidelines for Doctors, London: Royal college of Radiologists; 

2003.  

 Brooks P, March L, Bogduk N, Bellamy N, Spearing N, Fraser M. Acute 

Australian Musculoskeletal Pain Guidelines Group. Evidence-based 

management of acute musculoskeletal pain, Brisbane: National Health and 

Medical Research Council Australian Academic Press PTY LTD; 2003.  



General indications for shoulder 

radiographs include:  

 No response to care after 4 wk  

 Significant activity restriction >4 wk  

 Non mechanical pain (unrelenting pain 

at rest, constant or progressive 

symptoms and signs, pain not 

reproduced on assessment)  

 Cont next slide 



General indications for shoulder 

radiographs include:  

 Red flags indicators:  

 Hx of cancer, S&S of cancer, unexplained 

deformity, palpable enlarging mass, or 

swelling, age >50 y, pain at rest, pain at 

multiple sites, unexplained weight loss, 

significant unexplained shoulder pain with 

no previous films (tumor?)  

 Cont next slide 



General indications for shoulder 

radiographs include:  

 Red skin, fever, systemically unwell, immunosupression, 

penetrating wound, underlying disease process (infection?)  
 History of noninvestigated trauma, epileptic seizure, 

electrical shock, loss of mobility in undiagnosed condition, 
loss of normal shape (unreduced dislocation? Glenohumeral 
instability?) (see “Glenohumeral instability" and “Adult 

patients with significant shoulder/glenohumeral joint trauma")  
 Trauma, acute disabling pain and significant weakness, 

positive drop arm test (acute rotator cuff tear?)  
 Unexplained significant sensory or motor deficit (neurological 

lesion?)  
 Cont next slide 



General indications for shoulder 

radiographs include:  

 RCR Working Party. Making the Best Use of a Department of 

Clinical Radiology: Guidelines for Doctors, London: Royal 

college of Radiologists; 2003.  

 Brooks P, March L, Bogduk N, Bellamy N, Spearing N, Fraser 

M. Acute Australian Musculoskeletal Pain Guidelines Group. 

Evidence-based management of acute musculoskeletal pain, 

Brisbane: National Health and Medical Research Council 

Australian Academic Press PTY LTD; 2003.  

 Mitchell C, Adebajo A, Carr A. Shoulder pain: diagnosis and 

management in general practice. BMJ 2005;331:1124-1128.  

 Tan AL, Wakefield RJ, Conaghan PG, Emery P, McGonagle D. 

Imaging of the musculoskeletal system: magnetic resonance 

imaging, ultrasonography and computer tomography. Best Pract 

Res Clin Rheumatol 2003;17:513-528.  



X-rays are Indicated with Suspected 

Glenohumeral Instability 

 Usually between the ages of 20 and 35 
y, Hx of dislocation or subluxation, 
positive apprehension sign  

 Generalized ligamentous laxity (in 
multidirectional and voluntary instability)  

 Clinical assessment of joint position; 
excessive glenohumeral translation 
produces apprehension, pain, or 
dysfunction  



X-rays are Indicated with Suspected 

Glenohumeral Instability 

 RCR Working Party. Making the Best Use of a Department of 

Clinical Radiology: Guidelines for Doctors, London: Royal 

college of Radiologists; 2003.  

 Largacha M, Parsons IMT, Campbell B, Titelman RM, Smith 

KL, Matsen F. Deficits in shoulder function and general 

health associated with sixteen common shoulder diagnoses: 

a study of 2674 patients. J Shoulder Elbow Surg 2006;15:30-

39.  



X-rays are Indicated with Significant 

Shoulder Trauma 

 Radiographic examination is appropriate if there is trauma 

sufficient to produce fracture or dislocation with 

accompanying signs/symptoms compatible with fracture or 

dislocation. 

  Loss of normal shape, palpable mass or deformity 

 Examination is unable to localize anatomical structure 

responsible for patient symptoms.   
 Severely restricted shoulder mobility  

 History of epileptic seizure or electrical shock  



Distal 

Middle 

Proximal 



X-rays are Indicated with Significant 

Shoulder Trauma 

 RCR Working Party. Making the Best Use of a Department of 

Clinical Radiology: Guidelines for Doctors, London: Royal college of 

Radiologists; 2003.  
 Mitchell C, Adebajo A, Carr A. Shoulder pain: diagnosis and 

management in general practice. BMJ 2005;331:1124-1128.  



X-rays ARE Indicated In Traumatic 

AC Disorders 

 To exclude an A-C joint separation.  

 Types IV, V, and VI A-C joint dislocations 
should be referred to an orthopedic 
surgeon after conventional radiography.  
 Shubin Stein BE, Ahmad CS, Pfaff CH, Bigliani LU, Levine WN. 

A comparison of magnetic resonance imaging findings of the 
acromioclavicular joint in symptomatic versus asymptomatic 

patients. J Shoulder Elbow Surg 2006;15:56-59.  
 Mayerhoefer ME, Breitenseher MJ, Roposch A, Treitl C, Wurnig 

C. Comparison of MRI and conventional radiography for 
assessment of acromial shape. AJR Am J Roentgenol 

2005;184:671-675.  



AC Separation 

 Trauma with localized pain 

 Hurts to pull down on humerus 

 Requires weighted and unweighted 

views 

 Grade I, 1-4 weeks recovery 

 Grade II, 1 month-1 year recovery 

 Grade III, 1 month-1 year with residuals 

 



27 YO LCCW student was 

playing tackle football with 

some friends and landed hard 

on his shoulder. He had pain in 

the AC joint and pulling down 

on his arm accentuated the 

pain. 



27 YO LCCW student was playing tackle 

football with some friends and landed 

hard on his shoulder. He had 

pain in the AC joint and pulling 

down on his arm accentuated 

the pain. 

Clinical suspicion of AC 

separation=X-ray 



10 pound weight 

Gr II separation with 

subluxation on weighted 

view 



General Indications For Elbow 

Radiographs  
 No response to care after 4 wk  
 Significant activity restriction >4 wk  
 Non mechanical pain (unrelenting pain at rest, constant 

or progressive symptoms and signs, pain not 
reproduced on assessment)  

 Hx of cancer, S&S of cancer, unexplained deformity, 
palpable enlarging mass, or swelling, significant 
unexplained elbow pain with no previous films (tumor?)  

 Red skin, fever, systemically unwell (infection?)  
 History of non-investigated trauma, loss of mobility in 

undiagnosed condition, loss of normal shape 
(unreduced dislocation? instability?)  

 Trauma, acute disabling pain and significant weakness  
 Unexplained significant sensory or motor deficit 

(neurological lesion?)  



General Indications For Elbow 

Radiographs  
 RCR Working Party. Making the Best Use of a Department of 

Clinical Radiology: Guidelines for Doctors, London: Royal college of 
Radiologists; 2003.  

 Brooks P, March L, Bogduk N, Bellamy N, Spearing N, Fraser M. 
Acute Australian Musculoskeletal Pain Guidelines Group. Evidence-
based management of acute musculoskeletal pain, Brisbane: 
National Health and Medical Research Council Australian Academic 
Press PTY LTD; 2003.  

 Tan AL, Wakefield RJ, Conaghan PG, Emery P, McGonagle D. 
Imaging of the musculoskeletal system: magnetic resonance 
imaging, ultrasonography and computer tomography. Best Pract 
Res Clin Rheumatol 2003;17:513-528.  

 Steinbach LS, Dalinka MK, Daffner RH, DeSmet AA, El-Khoury GY, 
Kneeland JB. In Expert Panel on Musculoskeletal Imaging. Chronic 
elbow pain, eds Reston (VA): American College of Radiology 
(ACR); 2005. p. 5.  

 van Holsbeeck MT. In Musculoskeletal ultrasound, 2nd ed., eds 
Philadelphia: Mosby; 2001. p. 517.  

 In Elbow (acute & chronic), eds Corpus Christi (TX): Work Loss 
Data Institute; 2006. p. 141.  



X-rays Are Indicated With Chronic 

Elbow Pain 

 Steinbach LS, Dalinka MK, Daffner RH, DeSmet 

AA, El-Khoury GY, Kneeland JB. In Expert Panel 

on Musculoskeletal Imaging. Chronic elbow pain, 

eds Reston (VA): American College of Radiology 

(ACR); 2005. p. 5.  

 In Elbow (acute & chronic), eds Corpus Christi 

(TX): Work Loss Data Institute; 2006. p. 141.  

 



X-rays Are Indicated In Acute Elbow 

Trauma With Localized Pain 

 Conventional radiography remains the 

mainstay of imaging when evaluating 

elbow trauma. Injury may result from 

direct trauma or force that is transmitted 

axially from the wrist and forearm.  
 Hassett RG. The role of imaging of work-related upper 

extremity disorders. Clin Occup Environ Med 2006;5:285-

298.  



X-rays Are Indicated In Acute Elbow 

Trauma With Localized Pain 

 Elbow extension test: the inability to fully 

extend the elbow is a reliable indicator 

of osseous/joint injury  
 Docherty MA, Schwab RA, Ma OJ. Can elbow extension 

be used as a test of clinically significant injury?. South 

Med J 2002;95:539-541.  





This 30 year old fell backward 

off of a 4 step ladder onto an 

outstretched arm causing 

immediate elbow pain. He can 

not full extend the elbow. 



This 30 year old fell backward off of a 

4 step ladder onto an outstretched 

arm causing immediate elbow 

pain. He can not full extend the 

elbow. 

Trauma with inability to fully 

extend=X-ray 



Radial head fx with positive 

fat pad signs 



General Indications for Wrist 

Radiographs  

 No response to care after 4 wk  

 Significant activity restriction >4 wk  

 Nonmechanical pain (unrelenting pain at 

rest, constant or progressive symptoms 

and signs, pain not reproduced on 

assessment)—eg, Keinbock's disease  

 Red flag indicators (see shoulder) 



General Indications for Wrist 

Radiographs  
 RCR Working Party. Making the Best Use of a Department of 

Clinical Radiology: Guidelines for Doctors, London: Royal college of 
Radiologists; 2003.  

 Brooks P, March L, Bogduk N, Bellamy N, Spearing N, Fraser M. 
Acute Australian Musculoskeletal Pain Guidelines Group. Evidence-
based management of acute musculoskeletal pain, Brisbane: 
National Health and Medical Research Council Australian Academic 
Press PTY LTD; 2003.  

 Tan AL, Wakefield RJ, Conaghan PG, Emery P, McGonagle D. 
Imaging of the musculoskeletal system: magnetic resonance 
imaging, ultrasonography and computer tomography. Best Pract 
Res Clin Rheumatol 2003;17:513-528.  

 Dalinka MK, Daffner RH, DeSmet AA, El-Khoury GY, Kneeland JB, 
Manaster BJ. Expert Panel on Musculoskeletal Imaging. Chronic 
wrist pain. [online publication] In , eds Reston (VA): American 
College of Radiology (ACR); 2005. p. 7.  

 ACR Practice Guideline for the Performance of Radiography of the 
Extremities, Reston (VA): American College of Radiology (ACR); 
2003.  



Specific Indications for Wrist 

Radiographs  

 Non-investigated chronic wrist and hand pain 

  Multiple sites of DJD as visualized on 
radiographs 

  Possible TFCC abnormality 

  Possible wrist instability, including perilunate 
instability, dorsal and volar intercalated 
segmental instability, scapholunate advanced 
collapse, scapholunate dissociation, ulnar 
translocation of the wrist—Trauma section 

  Possible operative candidate 



X-rays ARE Indicated with Suspected 

Inflammatory or Crystal Induced Arthropathy  

 Unrelenting morning stiffness >30 min  

 Pain at rest  

 Polyarticular involvement, especially the hands 

 Pain or stiffness better with light activity (during 
remission) 

 Palpable warmth 

 Joint effusion 

 Diffuse tenderness 

 Decreased ROM 

 Fever/chills or other systemic symptoms 

 Responsive to NSAID or corticosteroid medication 

 Flexion contracture in long-standing arthritis 



X-rays ARE Indicated with Suspected 

RA 

 Symmetrical involvement of wrist, 
metacarpophalangeal and proximal 
interphalangeal finger joints  

 Morning joint stiffness >1 h  

 Arthritis involving ≥3 joints for at least 6 wk 

 Hand arthritis (wrist, MCP, PIP) 

 Symmetric arthritis 

 Rheumatoid nodules 

 Serum Rh factor 

 Radiographic changes 



X-Rays ARE Indicated with 

Suspected AVN in the Wrist 

 Unrelenting pain at rest  

 Constant or progressive symptoms and 

signs  

 Pain not reproduced on assessment 

 Swelling, tenderness 



X-rays ARE Indicated with Suspected 

Triangular Fibrocartilage Tear 

 Typically produces ulnar-sided wrist 
pain, which may become chronic and 
associated with clicking or popping 
sounds with certain movements  

 Lesions of the TFCC can be traumatic or 
degenerative, with the incidence of 
degenerative lesions increasing with 
age.  
 Hassett RG. The role of imaging of work-related upper 

extremity disorders. Clin Occup Environ Med 2006;5:285-

298.  



X-rays ARE Indicated In Acute Wrist 

Trauma 

 Pain on passive and active motion  

 Localized tenderness and edema  

 Pain with grip and resisted supination.  

 Anatomical snuffbox tenderness  

 Longitudinal thumb compression  

 Resisted supination (hand shake test) 

 ***AVN and nonunion are potentially 

serious consequences of carpal fracture, 

particularly of the scaphoid.  



X-rays ARE Indicated In Acute Wrist 

Trauma 
 RCR Working Party. Making the Best Use of a Department of 

Clinical Radiology: Guidelines for Doctors, London: Royal college of 
Radiologists; 2003.  

 Hassett RG. The role of imaging of work-related upper extremity 
disorders. Clin Occup Environ Med 2006;5:285-298.  

 American Academy of Orthopaedic Surgeons (AAOS). In AAOS 
clinical guideline on wrist pain—phase I, eds Rosemont (IL): 
American Academy of Orthopaedic Surgeons (AAOS); 2002. p. 15.  

 Dalinka MK, Daffner RH, DeSmet AA, El-Khoury GY, Kneeland JB, 
Manaster BJ. Expert Panel on Musculoskeletal Imaging. Chronic 
wrist pain. [online publication] In , eds Reston (VA): American 
College of Radiology (ACR); 2005. p. 7.  

 ACR Practice Guideline for the Performance of Radiography of the 
Extremities, Reston (VA): American College of Radiology (ACR); 
2003.  

 Rubin DA, Dalinka MK, Daffner RH, DeSmet AA, El-Khoury GY, 
Kneeland JB. Expert Panel on Musculoskeletal Imaging. Acute 
hand and wrist trauma. [online publication] In , eds Reston (VA): 
American College of Radiology (ACR); 2005. p. 8  



This 21 YO first baseman had 

his wrist hyper extended while 

trying to tag a runner out. He 

has pain in the anatomic snuff 

box and a very positive 

handshake test. 



This 21 YO first baseman had his wrist 

hyper extended while trying to tag a 

runner out. He has pain in the 

anatomic snuff box and a very 

positive handshake test. 

Trauma, pain in snuff box, 

positive handshake test=X-ray 



Scaphoid fx 



This 7 YO accompanied his 

mother to her appointment. He 

fell off his bike last night and 

has pain and swelling over the 

distal radius. The mom asked 

the DC to adjust it. 



This 7 YO accompanied his mother to her 

appointment. He fell off his bike last 

night and has pain and swelling 

over the distal radius. The mom 

asked the DC to adjust it. 

Trauma localized pain and edema=X-ray 



Colle’s fx (lat film only) 



X-rays ARE Indicated In Acute Hand 

and Finger Trauma 

 Traumatic injuries to the hand can be 

evaluated routinely by conventional 

radiography.  



The DC is a team doctor for a 

high school baseball team. 

This senior was hit in the hand 

(while still holding the bat) by a 

low 90’s fastball. He had to 

leave the game. He has pain 

and swelling in the 3rd finger 

and can’t grip a bat. 



The DC is a team doctor for a high school 

baseball team. This senior was hit in the 

hand (while still holding the bat) by a 

low 90’s fastball. He had to leave the 

game. He has pain and swelling in 

the 3rd finger and can’t grip a 

bat. 

Trauma, pain, swelling loss of 

grip=X-ray 



Non-displaced fx 



I hope this course helped inspire you! 
 

Now please return to the website: backtochiropractic.net 

Click on the exam next to the X-ray Guidelines course and 

answer the questions. 
 

Then email your answers in a numbered vertical column 

To: marcusstrutzdc@gmail.com 
 

Your certificate will be emailed back with-in 24 hours. 

Thanks for taking our courses, hope you return. 

 

Be Well 

Marcus Strutz DC 

Back To Chiropractic CE Seminars 

http://www.backtochiropractic.net/
mailto:marcusstrutzdc@gmail.com

