
RADIOLOGY, COMMON 
PITFALLS IN RURAL SETTING






I HAVE NO 
DISCLOSURES



OBJECTIVES
After this presentation I will:

1. Have performed History and Physical and 
considered conservative treatment, if 
appropriate, before considering imaging.

2. Have considered risks and benefits of imaging.
3. Know how to use the evidence based ACR 

Appropriateness Criteria (AUC) to determine if 
imaging beneficial and decide what exam to 
order.



WHAT TO LOOK 
FOR:

HISTORY AND 
PHYSICAL EXAM-

FIRST

• H&P NECESSARY TO GUIDE APPROPRIATE 
IMAGING:

ACR APPROPRIATENESS CRITERIA:

www.acr.org/…/Appropriateness-
Criteria

Evidence based guidelines for most 
appropriate imaging or treatment 
decision for a specific clinical condition.





PITFALLS-TRAUMA
H&P:
History- Mechanism of injury, Osteoporosis?, Open growth 
plates?, Possible stress fracture?, fragile/brittle bone?, 
infection?, Cancer?, Diabetes?, Steroids?

Signs/symptoms:

INTENSE PAIN, DEFORMITY, BONY TTP (Palpate the entire bone 
and joints above and below the fracture site for tenderness.) STS, 
BRUISING, NUMBNESS, TINGLING, SEVERE PAIN WITH ROM, 
INABILITY TO WEIGHT BEAR



PITFALLS-TRAUMA

• NO H&P before considering imaging
• Negative is not negative
• You are not alone – get help



PITFALLS-TRAUMA

• ONE VIEW IS NO VIEW
- Minimum 2 views at 90°
- Joint above, Joint below
- X-ray beam centered 



PITFALLS-TRAUMA

• Maximize your diagnostic acumen:
- Marker on point of maximal tenderness
- Additional views
- Comparison views contralateral side
- Old films your best friends



PITFALLS-TRAUMA
• Systematically evaluate images

Patient name, DOB, right versus left side, date

Evaluate: air, fat, soft tissues, bone, metal

If positive finding look at the rest of the images, 
10% have a second finding as significant as initial



PITFALLS-TRAUMA

• RADIOGRAPHIC DEFINITION OF FRACTURE:

Transcortical lucent line that tapers

(Pitfalls:  Nutrient vessels, accessory 
ossicles, “Stress” fractures,
“bowing/plastic” fractures kids)











PITFALLS-TRAUMA

• ALL rings fracture at least twice (force in and force out)
EXAMPLES :

pelvis

C-1

Commonly the mandible and acetabulum fracture in more than one location

If management will change do MR/CT to see outlet fracture



C1 RING FRACTURES AND MECHANISMS



PITFALLS-TRAUMA

Plain film limitations:

• 2 D representation of 3-D anatomy
• Summation
• Beam angulation
• Ligaments/tendons/soft tissue not seen
• Fracture/trauma may be present and not seen-
• H&P key-if you think there is a fracture- there is 

• ----if management will change go to MR/CT



Wei CJ, Tsai WC, Tiu CM, et al. Systematic analysis of missed extremity fractures in emergency radiology. Acta Radiol 2006;47:710-717.



•Missed fractures are often subtle, small, and 
occur in areas where overlapping bones obscure their 
detection.

•Carefully inspect hand, wrist, and foot images.

•Ask the radiology technician and radiologist (if available)
for advice on alternative imaging views to visualize 
specific areas.

•If initial radiographs are “normal” but continued pain 
and tenderness suggest occult fracture, consider referral 
for advanced imaging with computed tomography or 
magnetic resonance imaging.

•When in doubt, immobilize the injured limb and refer to 
appropriate specialist.

Wei CJ, Tsai WC, Tiu CM, et al. Systematic analysis of missed extremity fractures in emergency radiology. Acta 
Radiol 2006;47:710-717.



•APPROPRIATE IMAGING
• Unnecessary Imaging Exams

Why Eliminate ?

• Excess cost/radiation

• Waste patients/technologists/physicians time

• False hopes/expectations based on exam results

• Indicates illogical thought pattern in patient’s workup



HEALTH CARE COST USA
• U.S. health care spending grew 3.9 percent in 2017, 

reaching $3.5 trillion or $10,739 per person.

Health spending accounted for 17.9% GDP (other affluent             
countries 9.6-12.4%). CMS.gov.

• Defense is 4.2% GDP

• "If the U.S. did less imaging and lowered prices and the 
number of procedures to levels in the Netherlands, it 
would translate into a savings of $137 billion," wrote 
Ezekiel Emanuel, MD, PhD, of the Perelman School of 
Medicine at the University of Pennsylvania





UNNECESSARY RADIOGRAPHS
• Why?

• Treatment based on Clinical, Not 
X-Ray Findings

• Skull series, Nasal Bone, Rib 
Series, Coccyx, Ankle Series, Knee 
Series



UNNECESSARY RADIOGRAPHS
• Why?

• When auscultation is normal and there 
are no historical risk factors the 
probability of abnormal findings is 
infinitesimally small.

• Chest Radiograph



UNNECESSARY RADIOGRAPHS
• Why?

None of the plain film findings can be 
responsible for the acute problems- other 
imaging modalities have superseded these 
exams:

Lumbar spine (CT/MR)

Sinus series (CT), 

Metabolic bone surveys(Hand Films), 
Metastatic Bone survey (NM Bone Scan), 
Lumbar Myelograms (CT/MR) 



THERE IS NO RADIATION 
WHEN YOU DON’T DO THE 

EXAM



The ALARA* Concept 

*As Low As Reasonably 
Achievable



APPROPRIATE IMAGING
MUSCULOSKETELAL SYSTEM

• Only after clinical examination (and 
most often conservative treatment) 
is imaging indicated.



ACUTE C-SPINE TRAUMA-CANADIAN CS RULE (CCR)



ACUTE C-SPINE TRAUMA



ACUTE C-SPINE TRAUMA



THORACIC/LUMBAR SPINE BLUNT TRAUMA



PITFALLS-

•Low back pain



LOW BACK PAIN

Low back pain is the second most common reason for primary care 
physician visits in the United States 

Approximately one quarter of U.S. adults reported having low back 
pain lasting at least 1 day in the past 3 months, 2/3 of these that 
recover will have recurrence within 12 months

Total costs attributable to low back pain in the United States were 
estimated at $100 billion in 2006, two thirds of which were indirect 
costs of lost wages and productivity 
Warren Bodine, DO, FAOASM 



LOW BACK PAIN

Definition of Low Back Pain:

• Pain/muscle tension/stiffness 

• +/- sciatica/radicular symptoms  

• Between L1-L5  

• Acute: present up to 6 weeks, Subacute: 6-12 weeks 

• Chronic: present for > 3 months; significant enough to 
impact function/quality of life 

• Non-specific Low Back pain: pain not attributable to a 
recognizable pathology 

Warren Bodine, DO, FAOASM 



RED FLAGS----LOW BACK PAIN

• Age<20 or>50  

• Severe or progressive neurologic deficit 

• Bladder/bowel dysfunction 

• History of cancer 

• Fever or unexplained weight loss 

• Disturbed gait and saddle anesthesia 

• Patients with back pain in the primary care setting (80 percent) tend 
to have one or more red flags, but rarely have a serious condition. 

Warren Bodine, DO, FAOASM 



LOW BACK PAIN- NO RED FLAGS





LOWER EXTREMITY

• KNEE
• ANKLE 
• HIP





KNEE: TRAUMA    CLINICAL SCENARIO



Copyright ©Radiological Society of North America, 2004

Lee, P. et al. Radiographics 2004;24:1009-1027

Figure 5a. Bucket-handle fracture







HIP INJURY

History- Mechanism of injury, Osteoporosis?, 
Open growth plates?, Fragile/Brittle bone?, 
Infection?, Cancer?, Diabetes?, Steroids?

Signs/symptoms: INTENSE PAIN, DEFORMITY, 
BONY TTP, STS, BRUISING, NUMBNESS, 
TINGLING, SEVERE PAIN WITH ROM, 
INABILITY TO WEIGHT BEAR





ANKLE
• Trauma: PF and conventional 

evaluation still best for acute skeletal 
injury. 









UPPER EXTREMITY

• WRIST
• ELBOW 
• SHOULDER



WRIST-HAND

• Trauma: osseous – PF





ELBOW

In the adult elbow, fracture is excluded and imaging is 
therefore unnecessary if the patient has:

• normal full elbow extension
• absence of bruising and lack of tenderness over the 

radial head, olecranon, and medial epicondyle.



ELBOW FAT PADS=FRACTURE 



SHOULDER

TRAUMA





THORAX

• “Lung cancer kills more people each year than breast, colon and prostate 
cancers combined with a 5-year survival rate of only 19.9%

• Lung cancer incidence and mortality rates are higher in rural areas [4, 5]. 

• Rural areas also have higher rates of late-stage lung cancer compared with urban 
areas. Smoking rates are consistently higher in rural areas than their urban 
counterparts [7]. Smoking-attributable lung cancer accounts for 80% to 90% of all 
cases of lung cancer. Compared with urban areas, rural areas also tend to have 
higher poverty, more uninsured residents, lower incomes, lower educational 
attainment, and a higher proportion of older adults, characteristics that make 
these areas more vulnerable to high smoking rates and high rates of lung cancer. 
These disparities are most pronounced in the South, where lung cancer rates, 
smoking rates, and poverty are the highest in the nation [8, 9].

• To improve lung cancer survival rates, early detection is imperative [2, 10]. Lung 
cancers diagnosed at a localized stage have a 56.3% 5-year relative survival rate 
compared with 29.7% and 4.7% 5-year relative survival rates for lung cancer 
diagnosed at regional and distant stages, respectively

JACR Challenges and Opportunities for Lung Cancer Screening in Rural America

Cassie L. Odahowski, MPH Whitney E. Zahnd, PhD Jan M. Eberth, PhD

DOI:https://doi.org/10.1016/j.jacr.2019.01.001

https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext%23bib7
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://www.jacr.org/article/S1546-1440(19)30018-3/fulltext
https://doi.org/10.1016/j.jacr.2019.01.001




2020 PROPOSED USPSTF LOW DOSE SCREENING CT FOR LUNG 
CANCER GUIDELINES

• When final, this recommendation will replace the 2014 USPSTF 
recommendation on screening for lung cancer. In 2014, the USPSTF 
recommended annual screening for lung cancer with LDCT in adults ages 55 to 
80 years who have a 30 pack-year smoking history and currently smoke or have 
quit within the past 15 years (abbreviated as A-55-80-30-15).17

• For the current draft recommendation, the USPSTF has changed the age range 
and pack-year eligibility criteria, and recommends annual screening for lung 
cancer with LDCT in adults ages 50 to 80 years who have a 20 pack-year 
smoking history and currently smoke or have quit within the past 15 years (A-50-
80-20-15).

• As in the 2014 recommendation, the USPSTF recommends that screening should 
be discontinued once a person has not smoked for 15 years or develops a 
health problem that substantially limits life expectancy or the ability or 
willingness to have curative lung surgery.

https://www.uspreventiveservicestaskforce.org/uspstf/draft-recommendation/lung-cancer-screening-2020%23citation17




WHAT TO LOOK FOR AND HOW BEST TO FIND IT: 

WWW.ACR.ORG/…/APPROPRIATENESS-CRITERIA

NOT SURE? CALL YOUR RADIOLOGIST/ORTHOPEDIC 
SURGEON-GIVE THEM THE PERTININENT H&P 
FINDINGS
THANK YOU!



REFERRAL DECISIONS

Urgent referral – immediate

• Significant soft tissue injury

• Life threatening injuries – hemorrhage, fat or 
pulmonary embolism, gas gangrene, tetanus.

• Arterial or Nerve injury

• Open fractures

George Gabel PA-C Orthopedics Department Houston VAMC 



REFERRAL DECISIONS

Urgent Referrals–Ambulance to ER

Compartment Syndrome – elevated pressures in rigid fascial 
muscle compartments. 

5 Ps – pain, pallor, paresthesia, paralysis, pulseless – Late sign 

Tenting of skin - concern for open fracture 

George Gabel PA-C Orthopedics Department Houston VAMC 



REFERRAL DECISIONS
Urgent Referral  Ambulance to ER?
Complicated Fractures to refer

• Fractures needing to reduce
• Multiple  Fractures
• Intra articular fractures
• Fracture Dislocations
• Epiphyseal plate fractures
• Fractures with tendon injuries

George Gabel PA-C Orthopedics Department Houston VAMC 
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