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Commonly Missed  
Radiographic Findings

“Errors in judgment must occur in the practice of an art which consists largely in 
balancing probabilities.” 

— Sir William Osler (1849-1919), Aequanimitas, with Other Addresses, Teacher 
and Student

“As the gods are my witness, I have seen things on subsequent viewing that I ini-
tially did not.” 

— Sign in a radiologist’s cubicle, c. 1978

The practice of medicine involves judgment, the weighing of possibilities and prob-
abilities. Even more so when interpreting radiographs. Even though the image exists 
in black and white, with shades of gray, the important point is, do we recognize what 
it means? I hope you find this issue of Emergency Medicine Reports, which dis-
cusses some radiographic findings that have the potential to be missed or underappreci-
ated, useful in your practice.

— J. Stephan Stapczynski, MD, Editor

Introduction
Plain radiographs are commonly ordered for patients who arrive in the 

emergency department (ED), and interpretation of those radiographs is criti-
cal. Misinterpretation of these studies is of great importance and a great source 
of medical error.1,2 Analysis of medical legal cases has repeatedly shown that 
fractures are among the top six high-risk diagnoses and alleged missed fractures 
are the second highest payouts in malpractice litigation, comprising 20% of 
malpractice claims between 1980 and 1987, decreasing to 10% between 1988 
and 1990.3-5 While there is no direct evidence that shows which specific missed 
radiographic findings are the most common, a common feature is that a signifi-
cant number of misinterpretations are made by non-radiologists.6-9 Studies have 
been conducted to evaluate the reasons for these misinterpretations. 

Some studies have found that a significant number of misinterpretations 
occur during “off ” hours, such as between 12 a.m. and 7 a.m. on weekdays and 
6 p.m. to 7 a.m. on weekends. In many hospitals, the emergency physician (EP) 
is responsible for interpreting plain radiographs during these hours. It is easy to 
envision that a busy clinician, viewing these radiographic images on standard 
computer monitors in a noisy environment, may miss findings that a radiologist 
with less distraction and better equipment may find. However, it must also be 
acknowledged that radiologists have more knowledge and experience than other 
clinicians at interpreting radiographs. Thus the reported 2% to 11% discrepancy 
rate between EP and radiologist interpretations is real.10-13 To reduce misin-
terpretations, an increasing number of hospitals are going “digital,” replacing 
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EXECUTIVE SUMMARY
 z Missed fractures are often subtle, small, and occur in areas 

where overlapping bones obscure their detection.

 z Carefully inspect hand, wrist, and foot images. 

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

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

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

physical film sheets with digitized 
picture archiving and communication 
systems (PACS) that allow for off-
site interpretation (tele-radiology)14-17 
and more robust quality improvement 
programs.18 

Despite the above interventions, 
errors in radiograph interpretation still 
occur on the EP’s part. This article will 
discuss some steps to take to avoid 
such mistakes. The EP should perform 
a careful physical exam, formulate a 
differential diagnosis, order tests based 
on the presumptive diagnosis, know 
and search for the radiographic find-
ings associated with that diagnosis, 
examine the radiographs thoroughly, 
and apply the image findings to 
patient care.19 Even though we may 
apply the above reasoning, we should 
acknowledge that a breakdown in the 
diagnostic process can still occur. A 
study of closed ED malpractice claims 
shows that these breakdowns are due 
to failures in: ordering the appropri-
ate diagnostic test (58%), performing 
an adequate history and physical exam 
(42%), incorrectly interpreting a diag-
nostic test, and ordering an appropriate 
consultation (33%).20 

A retrospective study of diagnostic 
errors in the ED found that approxi-
mately 80% of missed diagnoses were 
fractures, with 80% of these being due 
to missed radiographic findings and 4% 
were non-traumatic injuries.21 Tables 
1 and 2 show the specific areas of 
missed fractures or missed radiographic 
interpretations.22-23 One of the more 
recent studies shows that among the 
most commonly missed findings are 
also foreign body, airspace disease, pul-
monary nodules, and pneumothorax.24 
It would also be prudent to note that 
the pediatric population is a high-risk 
population for missed radiographic 
interpretation.19 

General Approach  
to Radiographs

Interpretation of radiographs is 
not an easy task, and almost every 
physician has a different and unique 
approach, although many are similar. 
Two commonly utilized approaches 
to radiographic interpretation are the 
systematic and targeted approach. The 
systematic approach looks at all the dif-
ferent types of tissue seen on the film. 
Common mnemonics for this tech-
nique include “A,B,Cs” (Airway, Bones, 

Circulation, and Soft Tissue for chest 
radiographs and Alignment, Bones, 
Cartilage, and Soft Tissue for skeletal 
images), “In to Out,” and “Out to In.” 
Using the targeted approach means 
that the radiograph is examined with 
the pathological patterns in mind (i.e., 
pattern recognition for common abnor-
malities, looking for commonly missed 
findings, diagnosis based on the clinical 
presentation and examination).25 Once a 
physician has developed his or her own 
approach to radiographic interpretation, 

Location Percentage Missed (%) Missed/All Fractures

Foot 7.6 18/238

Knee 6.3 14/224

Elbow 6.0 14/234

Hand 5.4 10/185

Wrist 4.1 25/606

Hip 3.9 20/512

Ankle 2.8 8/282

Shoulder 1.9 5/266

Tibia/Fibula 0.4 1/266

Total 3.7 115/3081

Table 1. Missed Emergency Radiology Extremity  
Fractures by Region22

Table 2. Missed Emergency Radiology Extremity  
Fractures by Specific Location22

Percentage Missed (%) Missed/All Fractures

Tibial Plateau 16 3/19

Radial head 14 12/84

Elbow-child 14 5/35

Scaphoid 13 7/53

Calcaneus 10 5/50

Patella 6 3/53

Ribs 4 23/548
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it is important to continue to practice 
that method and use it as frequently as 
possible. As we discuss different radio-
graphs, we will be focusing the discus-
sion on the commonly missed diagnosis 

and the signs to look for when consider-
ing them. 

Chest Radiographs
Chest radiographs are very commonly 

ordered in the ED for a variety of rea-
sons. It is inevitable that with the fre-
quency that EPs order this study, there 
inherently will also be some diagnostic 
error associated with them. As previ-
ously mentioned, the most commonly 
missed findings of chest plain films 
include airspace disease, pulmonary 
nodules, and pneumothorax.26 All of 
these diagnoses have one thing in com-
mon: They are commonly found in 
the most difficult place to evaluate on 
chest X-ray (CXR) — the lung apices 
and inferior bases. The lung apices and 
inferior bases pose challenges in their 
evaluation due to the presence of over-
lying structures, such as ribs, clavicle, 
diaphragm, and solid organs.26 

Airspace disease is a broad category 
that includes pneumonia, pulmonary 
edema, and pulmonary embolism, 
among others. Some small or hazy focal 
pulmonary infiltrates can be difficult to 
visualize. Some find it helpful to con-
sider silhouette signs to help identify 
them. These silhouette signs are: obliter-
ation of normal air/soft-tissue interface, 
accentuation of the interlobar fissures, 
air bronchograms, and obliteration 
of normal pulmonary vascular mark-
ings.19 Despite looking for these clues, 
pneumonia can still be present despite a 
negative CXR.27

Pneumothorax is a critical diagnosis 
that all EPs should be comfortable with 
diagnosing through CXR. As previously 
mentioned, although CXR poses some 
challenges to making this diagnosis, it 
is prudent to look very closely. On an 
upright radiograph, an EP should look 
for the fine white line of the visceral 
pleural surface, “pleural cap,” of the col-
lapsed lung, with or without the pres-
ence of subcutaneous emphysema. A 
supine film can also show the presence 
of a “deep sulcus” sign, which is defined 
as an exceptionally deep radiolucent 
costophrenic sulcus.19,20 (See Figure 1.)

Foreign Body
Missed foreign bodies are a fre-

quent source of malpractice litigation, 
although the monetary settlements 
and judgments tend to be for small 
amounts. For the majority of these, an 
adequate history and physical exam can 
help eliminate the possibility of a for-
eign body, but if the possibility remains 

Figure 1. Pneumothorax

The white arrows point to the interface between the lung and pleural air. 
The black arrow indicates the deep sulcus sign.

Figure 2. Metallic Foreign Body Lateral to Distal  
Metacarpal Bone 
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high, an imaging study is usually per-
formed. Several studies have examined 
the imaging modality that is best used 
for foreign bodies. Plain radiographs 
remain the initial imaging modality 
for almost all types of foreign bodies, 
although the yield of this test is variable. 
There is a higher probability to visual-
ize glass, gravel, and plastic on plain 
radiographs than organic materials such 
as wood.28 (See Figure 2.) Ultrasound is 
the imaging modality recommended for 
organic and non-radiopaque soft-tissue 
foreign bodies.

Skeletal Radiology
In the practice of emergency medi-

cine, it is important to learn how to 
read skeletal radiographs, as previously 
mentioned. It is especially important 
for EPs to develop and consistently 
use a personal approach to their inter-
pretation to minimize errors. It is also 
important to know the standard and 
supplemental views for each series, 
properly determine if they have been 

done correctly, and acknowledge the 
role of each radiographic view. With 
this basic understanding, it will become 
easier to distinguish between normal 
and abnormal findings.29 Specifically, 
when looking at skeletal radiology, 
being able to identify a fracture is criti-
cal. Three radiographic signs of a frac-
ture are the identification of the fracture 
line in two distinct and perpendicular 
views, changes in skeletal contour or 
alignment, and alterations in adjacent 
soft tissues.25,29 It is also important to 
know when it is necessary to order sup-
plementary views. These types of views 
are usually oblique views and should 
be ordered if the EP suspects an injury 
that is not seen on the standard views, 
to better visualize a questionable abnor-
mality, or to better delineate an injury 
that has already been identified.19

The next section will discuss the most 
commonly missed fractures and disloca-
tions in the upper extremity, starting 
with the most distal aspect and moving 
proximally. 

Upper Extremity
Hand. Tendon and ligament inju-

ries are the most common in the hand, 
and include mallet finger, boutonniere 
deformity, and gamekeeper’s thumb. 

These can present as avulsion fractures 
in which a fraction of the distal phalanx 
is pulled away with the tendon. On 
radiographs, one can see that the bony 
fragment can be either nondisplaced 
or minimally displaced, making the 
fracture line difficult to visualize. It is 
important when suspecting these inju-
ries to evaluate the cortex of each indi-
vidual phalanx looking for irregularities 
and loss of alignment. (See Figures 3 and 
4.)

Wrist. Proceeding proximally, the 
wrist is a highly complex region with 
many bones and ligaments. As a result, 
it can be difficult at times to evaluate 

Figure 4. Mallet Finger Figure 5. Scaphoid Fracture Figure 3. Gamekeeper’s 
Thumb with Rotated  
Fragment 

Figure 6.Triquetral  
Fracture

Avulsion or chip fractures off dorsal 
surface seen on lateral view
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the wrist by radiograph, thus making 
it difficult to diagnose fractures and 
dislocations. The scaphoid and trique-
trum are the most commonly injured 
carpal bones.30 Detection of carpal bone 
fractures is challenging, and scaphoid 
fractures are notorious for being radio-
graphically occult (up to 18% of the 
time).31 (See Figure 5.) A specific scaph-
oid view can be helpful if the physical 
exam exhibits “snuffbox” tenderness. 
Despite negative X-ray findings and 
with the presence of “snuffbox” tender-
ness on physical exam, these particular 
patients should be properly immobi-
lized and sent to an orthopedic or hand 

specialist for evaluation and 
re-imaging. Triquetral frac-
tures, like phalanx injuries, 
can be categorized as an 
avulsion or “chip” fracture 
that involves the dorsal 
aspect of the triquetrum. 
They can be seen best on 
lateral views, although 
supplemental views can be 
helpful as well.30 (See Figure 
6.)

An uncommon but often 
initially missed injury in 
the wrist region is a fracture 
of the hook of the hamate. 
The typical mechanism of 
injury occurs when an indi-
vidual swings a bat, club, 
or racket and strikes an 
unmoving object. The end 
of the bat, club, or racket 
handle is then forced into 
the hypothenar region and 

fractures the underlying hook of the 
hamate. Patients present with localized 
tenderness to the proximal hypothenar 
area and often have paresthesias in 
the ulnar nerve distribution. The ulnar 
nerve courses lateral to the hook of the 
hamate, and injury to that region will 
contuse the nerve. Standard hand and 
wrist radiographs will usually miss this 
injury. A carpal tunnel radiographic 
view is usually necessary to see this frac-
ture. (See Figure 7.)

Hook of the hamate fractures should 
be immobilized immediately in an ulnar 
gutter splint that also immobilizes the 
little finger. This is because the flexor 

digiti minimi originates on the hook of 
the hamate and inserts on the proximal 
phalanx of the little finger. Even with 
prompt immobilization, nonunion rates 
of 50% are reported.

Another wrist injury that may be 
missed initially is a scapholunate dis-
location, especially if the separation of 
the involved carpal bones is subtle. The 
scapholunate ligament connects the 
scaphoid and lunate bone. Complete 
disruption, such as what may occur 
from a fall on an outstretched arm and 
extended wrist, produces dorsal wrist 
pain and instability with movement. In 
the standard anterior-posterior (AP) 
wrist radiograph, the gap between the 
scaphoid and lunate should be measured 
at the midpoint of the adjacent paral-
lel articular contours of the two bones. 
In adults, this interval is < 2 mm, and a 
gap of > 3 mm is indicative of scapholu-
nate disruption. (See Figure 8.) Patients 
should be placed in a thumb spica splint 
and referred to a hand specialist. For 
a large gap and/or instability, surgical 
repair is necessary to prevent long-term 
complications.

Elbow. In the elbow, one of the most 
commonly missed diagnoses in adults 
is a nondisplaced radial head fracture. 
Signs on physical exam are subtle, and 
patients mostly complain about mild 
pain with pronation and supination. 
Characteristically, elbow films need to 
be examined with close attention to 
the anterior and posterior fat pads. A 

Figure 9. Radial Head 
Fracture 

Figure 7. Carpal Tunnel Radiograph Demonstrating a 
Fracture of the Hook of the Hamate (Circle) 

Figure 8. Scapholunate Dislocation

8 mm space (white line) between scaphoid and lunate

Posterior (white arrow) and anterior fat 
pad signs due to radial head fracture 
(black arrow) 
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posterior fat pad is said to be enhanced 
in a pathological state, and highly suspi-
cious for an occult fracture, whereas the 
anterior fat pad sign can be normal.32 
If an elbow X-ray displays a posterior 
fat pad sign, it is important to properly 
immobilize these particular patients and 
send them to orthopedics for evalua-
tion. (See Figure 9.)

In addition, two fracture disloca-
tions are more commonly seen than 
previously thought: the Monteggia and 
Galeazzi.33 The Monteggia fracture 
dislocation is characteristically defined 
as a fracture of the proximal third of 
the ulna with a concomitant disloca-
tion of the radial head. In comparison, 
the Galeazzi fracture dislocation is 

known as the combination of a radius 
fracture, the middle and distal third 
of the bone, with a dislocation of the 
distal ulna at the distal radio-ulnar and 
ulnar-carpal joints. It is also known as 
the “reverse Monteggia” or the “fracture 
of necessity.” Both of these are known 
to occur from a fall onto an outstretched 
hand with the hand held in pronation 
or hyper-pronation.33 In both of these 
fracture dislocations, the fractures them-
selves are easily evident and the diffi-
culty is observing for the dislocation. In 
the Monteggia, it is important to look 
at the radiocapitellar line (drawing a 
line down the shaft of the radius toward 
the elbow joint where it should intersect 
the capitellum). Alteration of this line 
will point toward a radial head disloca-
tion or a capitellum displacement. In 

the Galeazzi, it is important to note 
the relationship of the ulna with the 
distal aspect of the radius. A normal 
distal radio-ulnar joint is usually about 
1-2 mm; therefore, any distance greater 
than that can be classified as a sublux-
ation.25,29 (See Figures 10 and 11.) 

Shoulder. If the EP suspects a pos-
terior shoulder dislocation in a patient 
due to the mechanism of injury, he or 
she should know that it would be dif-
ficult to visualize on plain films. On the 
AP view, look for the “light bulb on a 
stick” sign; the humeral head is fixed 
in internal rotation with the tuberos-
ity rotated forward, resulting in a more 
rounded appearance to the humeral 
head. About two-thirds of posterior 
shoulder dislocations will have a rim 
sign, in which the distance between 
the medial border of the humeral head 
and anterior glenoid rim is > 6 mm. 
A minority of patients will display a 
“trough line,” which is a vertical line 
made by the impaction fracture of the 
humeral head against the glenoid. An 
axillary view is often necessary for 
diagnosis, while the scapular Y view 
is less accurate. Beware of proximal 
humeral neck fractures with a posterior 

Figure 10. Monteggia  
Fracture Dislocation 

Figure 11. Galeazzi  
Fracture Dislocation 

Figure 12. Posterior  
Shoulder Dislocation 

Posterior shoulder dislocation displaying 
a vertical trough line (arrow) indicative 
of impaction fracture of humeral head 
against glenoid.

Proximal ulnar fracture (top arrow) and 
radial head dislocation (bottom arrow)

Distal radius fracture (left arrow) and 
distal radio-ulnar and ulnar-carpal 
dislocation (right arrow)
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dislocation as well.19,25,29 (See Figure 12.)

Lower Extremity
Hip. Approximately 15-20% of 

femoral neck fractures are nondis-
placed and are notorious for having 
subtle radiographic signs.32 Some signs 

that may be helpful in the evaluation 
of hip radiographs for these types of 
fractures include: discontinuity of the 
normal smooth contour of the cortical 
bone; disruption of the normal tra-
becular architecture; transverse band of 
increased bone density where the frac-
ture fragments are impacted; shortening 

of the femoral neck; and abnormal 
angle between the femoral neck and 
head.19,25,29 In a patient with a suspected 
hip fracture and negative radiographs, it 
is important to consider further imaging 
with either multislice computed tomog-
raphy (CT) or magnetic resonance 
imaging (MRI). (See Figure 13.)

Knee. Knee dislocations most often 
occur when the foot is planted on the 
ground and a force is applied to the 
upper part of the body (i.e., motor vehi-
cle collisions – dashboard injury, sports 
injury). Many knee dislocations reduce 
spontaneously or are reduced in the field 
prior to arrival in the ED. Therefore, it 
is important for emergency medicine 
providers to focus on the neurovascular 
aspect of this injury, since a well-known 
complication of a knee dislocation is 
a popliteal artery injury. Patients with 
these types of injuries usually arrive 
with a severe amount of swelling at the 
joint accompanied by pain, which can 
make completing the physical exam dif-
ficult, especially if the patient is not able 
to describe the event. Consequently, it 
is important to identify key findings 
in plain radiographs that can point 
the clinician toward evidence that a 
knee dislocation has occurred followed 

Figure 13. Left Femoral Neck Fracture Figure 14. Posterior Knee 
Dislocation

Figure 15A. Lateral Tibial 
Plateau Fracture (AP View 
Partially Rotated)

Figure 15B. Lateral Tibial 
Plateau Fracture (Lateral 
View) Arrow indicates malalignment of femoral 

condyles and tibial tuberosity.

Subtle fracture lines (arrows)

Subtle fracture line (arrow)
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by spontaneous reduction, therefore 
prompting the provider to look for its 
complication. These key finding are 
asymmetric or irregular joint spaces, 
avulsion fractures of the lateral tibial 
condyle (Segond sign), avulsion frac-
ture of the fibular head (arcuate sign), 
misalignment of the femoral condyles 
in respect to the tibial tuberosities, and 
osteochondral defects.34-36 (See Figure 
14.)

Another commonly missed fracture 
within the knee joint is the tibial pla-
teau fracture. Characteristic features 
of these types of fractures include 
high-impact injuries, intra-articular 

involvement of the fracture, and lipo-
arthrosis. Patients with this type of 
fracture can present with knee effusion, 
decreased flexion and extension of the 
knee, and bony tenderness. About 85% 
of these fractures involve the lateral 
aspect of the tibia. Two main reasons 
these fractures are difficult to visual-
ize can be due to the fracture lying in 
the oblique plane and the tibial plateau 
surface slopes inferiorly from anterior to 
posterior. Both of these finding are diffi-
cult to see because the fracture does not 
lie parallel to the X-ray beam. Cortical 
irregularity and trabecular impaction of 
the tibia are signs to look for, and it may 
be necessary to obtain oblique views to 
corroborate tibial plateau fractures. It is 
also important to be familiar with the 
normal anatomical radiographic find-
ings in order to detect abnormal find-
ings.19,25,29 (See Figures 15A and B.)

Ankle and Foot. One study found 
that 51.4% of missed fractures involved 

the ankle and foot.37 At the ankle, EPs 
need to be vigilant for proximal fibular 
fractures in patients who may exhibit 
medial malleolus tenderness. Patients 
with a Maisonneuve fracture usually 
present after a pronation with external 
rotation injury and have radiographic 
findings of a distal tibiofibular syn-
desmotic disruption with a proximal 
fibular fracture.38 Lisfranc injuries are 

Figure 16. Maisonneuve 
Fracture

Figure 17. Lisfranc  
Fracture Dislocation

Figure 18. Torus or Buckle 
Fracture of Distal Radius

Figure 19. Salter Harris 
II Fracture of the Distal 
Femur

Malalignment of metatarsal and 
cuneiform (white arrow) and fracture of 
second metatarsal base (black arrow)

Outward buckling of cortex (white 
arrow)
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characterized as a tarso-metatarsal 
fracture-dislocation and can be subtle or 
occult, especially on non-weight bearing 
radiographs. It is important to look for 
misalignment of the metatarsal bases 
and the cuneiform with or without a 
concomitant fracture of the base of the 
second metatarsal, or “fleck” sign. If this 
type of injury is suspected, it might be 
prudent to order weight-bearing films 
to visualize the instability.19,25,29,39,40 (See 
Figures 16 and 17.)

Pediatric Considerations
There are specific injuries that are 

only seen in the pediatric population. A 
study on the diagnostic errors made by 

radiology trainees interpreting radio-
graphs in a pediatric ED found that 
69% involved the diagnosis of fractures 
and/or dislocations. The majority of 
these were buckle (torus) fractures (47% 
of the radius) and Salter Harris II frac-
tures. Both of these can be difficult to 
distinguish because X-rays can show 
signs of it being a normal variant.41 A 
buckle fracture occurs with axial load-
ing injuries. An outward buckling of the 
cortex can be seen, and it is important 
to look at the contour of the bone, 
especially at the metaphysis, to find 
these fractures. The proximal radius is 
a common site for missed buckle frac-
tures.42 (See Figure 18.) Salter Harris II 

fractures are the most common type of 
physeal injuries (75%). The line of frac-
ture runs through the physis and then 
out through a segment of metaphyseal 
bone. This segment of bone is com-
monly referred to as the Thurston-
Holland sign.43 (See Figure 19.)

Regarding pediatric fractures, it is 
worth mentioning the supracondylar 
humerus fracture. These fractures are 
the most common upper extremity 
fractures seen around the elbow. They 
usually occur after falls on an out-
stretched hand and range from mild 
swelling (mild nondisplaced fracture) 
to severe deformity with neurovascular 
complications. On radiographic exam 
of these pediatric elbows, it is important 
to look for a posterior fat pad sign, and 
examine the radiocapitellar line (both 
discussed earlier), as well as the anterior 
humeral line. The anterior humeral line 
is drawn down the anterior aspect of the 
humeral cortex toward the elbow until 
it intersects the capitellum. This line 
should intersect the middle third of the 
capitellum for it to be normal, whereas 
if an injury has occurred it is usually 
displaced so that the anterior humeral 
line lies behind the capitellum.44 (See 
Figure 20.)

Conclusion
This discussion of some of the most 

commonly missed findings on radio-
graphs reiterates the importance of 
keeping a close eye when interpreting 
films. Knowing the most commonly 
missed findings and strategies to elimi-
nate these types of errors can make you 
a better emergency physician. (See Table 
3.) You may now see radiographs in a 
different light. 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Commonly Missed Radiographic Findings

Missed Emergency Radiology Extremity Fractures  
by Region

Missed Emergency Radiology Extremity Fractures  
by Specific Location

Tips for Interpreting X-rays

Location Percentage Missed (%) Missed/All Fractures

Foot 7.6 18/238

Knee 6.3 14/224

Elbow 6.0 14/234

Hand 5.4 10/185

Wrist 4.1 25/606

Hip 3.9 20/512

Ankle 2.8 8/282

Shoulder 1.9 5/266

Tibia/Fibula 0.4 1/266

Total 3.7 115/3081

Percentage Missed (%) Missed/All Fractures

Tibial Plateau 16 3/19

Radial head 14 12/84

Elbow-child 14 5/35

Scaphoid 13 7/53

Calcaneus 10 5/50

Patella 6 3/53

Ribs 4 23/548

• Verify name, correct side (right/left), and site (ankle, wrist etc.).
• Develop your personal logical method for reviewing radiographs (i.e., 

systematic vs. targeted) and consistently use it. 
• Perform a careful history and physical exam and generate a di� erential 

diagnosis.
• Look at the entire image (“A,B,Cs” ); don’t focus on just where the pain is!
• Make sure to obtain all the radiographic views needed for the patient’s 

complaint. Order supplemental views if necessary.
• Intelligently apply the radiographic information to patient care.
• If still in doubt, consult another physician or radiologist. 

 Or
• Treat conservatively by splinting the extremity and referring to an 

orthopedic, sports medicine, or hand specialist for follow-up X-rays. 

Pneumothorax

The white arrows point to the interface between the lung and pleural air. 
The black arrow indicates the deep sulcus sign.

Metallic Foreign Body Lateral to Distal 
Metacarpal Bone 

Gamekeeper’s Thumb  
with Rotated Fragment

Mallet Finger

Scaphoid Fracture

Triquetral Fracture

Avulsion or chip fractures o�  dorsal 
surface seen on lateral view
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Carpal Tunnel Radiograph Demonstrating a Fracture of 
the Hook of the Hamate (Circle) 

Monteggia Fracture  
Dislocation

Proximal ulnar fracture (top arrow) and 
radial head dislocation (bottom arrow)

Galeazzi Fracture  
Dislocation

Distal radius fracture (left arrow) and 
distal radio-ulnar and ulnar-carpal 
dislocation (right arrow)

Supracondylar Fracture. A: Displaced. B: Nondisplaced.

A

B

Subtle fracture lines (arrows)

Subtle fracture line (arrow)

Lateral Tibial Plateau Fracture (AP View 
Partially Rotated)

Lateral Tibial Plateau Fracture (Lateral 
View)

Torus or Buckle Fracture of Distal Radius

Outward buckling of cortex (white 
arrow)
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