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The Utility of Emergency Ultrasound for Diagnosing Wrist and Ankle Injuries

Sung Sil Lee, M.D., Dong Un Kim, M.D., Deuk Hyun Park, M.D., Hyun Young Cho, M.D.,
Seung Jun Ahn, M.D., Chan Young Kho, M.D., Tae Yong Shin, M.D.,
Young Sik Kim, M.D., and Young Rock Ha, M.D.

Department of Emergency Medicine, Bundang Jesaeng General Hospital, Korea

Purpose: Ultrasound is of proven accuracy in abdomina and thoracic trauma and may be useful for diagnosing
extremity injury in Situations where radiography is not available, such as disasters and military and space applications.
However, the diagnosis of fracturesis suggested by history and physical examination and is typically confirmed with
radiography. As a dternative to radiography, we prospectively evauated the utility of extremity ultrasound performed
by trained residents of emergency medicine (EM) one patient with wrist and ankle extremity injuries.

Methods: Initidly, resdents of EM performed physicd examinations for fractures. The emergency ultrasound (EM US)
was performed by trained residents, who used a portable ultrasound device with a 10- to 5-MHz linear transducer, on sus-
pected patients before radiography examination. The results of emergency ultrasound and radiography and thefind diagno-
siswererecorded, and correlations among them were determined by using Kappa'stest.

Results: Thirty-nine patients were enrolled in our study. The average age was 36.6 +19.3 years. There were radius
Fx. (n=21), radius-ulna Fx. (n=1), ulna Fx. (n=1), and contusion (n=2) injuries among the wrist injury and lat.-med.
malleolar Fx. (n=13), lat. malleolar Fx. (n=6), and med. malleolar Fx. (n=3) injuries among the ankle injury.
Comparing EM US with radiography, we found the sensitivity, specificity, positive predictive value, and negative pre-
dictive value of EM US for Fx. diagnosis to be 100%, 66.7%, 97.3%, 100% and those of radiography to be 97.2%,
100%, 100%, and 75%, respectively. Kappa's test for a correlation between the Fx. diagnosis of EM US and the final
diagnosis of Fx was performed, and Kappa's value was 0.787 (P = 0.004).

Concluson: EM US for Fx. can be performed quickly and accurately by EM residents with excellent accuracy in
remote locations such as disaster areas and in military and aerospace applications. EM US was as useful as radiogra-
phy in our study and had a high correlation to the find diagnosis of Fx. Therefore, ultrasound should performed on
patients with extremity injury to determine whether extremity evaluation should be added to the FAST (focused
abdominal sonography trauma) examination. (J Korean Soc Traumatol 2007;20:130-137)
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Fig. 1. The confirmed view of the fracture on the emergency ultrasound (A) cortical discontinuity (arrow) (B) cortical fragment ele-
vation (head arrow).
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NPV
100%

False negative
75%

Xt (9)

Fig. 2. (A) Final Fx vs EM US vs Radiolography in wrist joint (B) Final Fx vs EM US vs Radiolography in anklejoint.
100%

True negative

*PPV

97.3%
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False positive
66.7%
100%

Specificity

negative predictive value

True positive
36
35

false positive,
100%
97.2%

Sensitivity

EX=(%)
positive predictive value, ¥ NPV

true positive, ¥ FP
* TN = true negative, * FN = false negative

Radiography
Radiography\

EM US
EM US

Table 3. Sensitivity, specificity, *PPV, 'NPV in EM US vs Radiography

Table2. *TP, 'FP, *TN, *FN in EM US vs Radiography

* PPV

* TP
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Fig. 3. The view of the wrist joint fracture on the emergency ultrasound (A) There is the confirmed view of the wrist joint fracture ,
cortical discontinuity (arrow), on the emergency ultrasound, then the fracture was confirmed by simple radiography (head
arrow). (B) There is the confirmed view of the Colles fracture, cortical fragment elevation (arrow), on the emergency ultra-
sound, then the fracture was confirmed by simple radiography (head arrow).
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Fig. 4. The view of the ankle joint fracture on the emergency ultrasound (A) There is the confirmed view of the ankle joint fracture,
cortical discontinuity (arrow), on the emergency ultrasound, then the fracture was confirmed by simple radiography (head
arrow). (B) There is the confirmed view of the ankle joint fracture, cortical fragment elevation (arrow), on the emergency
ultrasound, then the fracture was confirmed by simple radiography (head arrow).
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