Unit 1: Fundamentals Answer Key

1)  When can anisotropy be used as an advantage?
Anisotropy can be used by an experienced sonographer to their advantage in certain situations depending on what your scanning and the orientation of the surrounding structures fibers. According to Jacobson fat does not demonstrate anisotropy due to the lack of fibers changing orientation out of plane. 

2) In the experienced interventionalist loss of the needle tip in sonography is most often due to…
Lost needle tip is most often due to anisotropy in the experienced hand. Loss of perpendicular sounds waves in relation to the needle make for difficulty maintaining sight of the needle and needle tip. User error is a likely source in novice interventionalists. Posterior acoustic shadowing and reverberation are sonographic artifacts. 

3) Which item is NOT a technique used to improve anisotropy and/or evaluate pathology?
Heel toe, wag and sweep are all ways to improve anisotropy. Depth adjustment allows for better visualization of the image dimensions but is not a method to correct for anisotropy. 

4) According to Jacobson, after uploading patient information, selecting the appropriate probe and adjusting appropriate depth, what is the next best step?
The next best step prior to scanning is focal zone adjustment for image optimization. Following image optimization, scanning can begin. 

5) When does anisotropy for tendons occur?
Anisotropy for tendons occurs when the fibrillar strands change orientation quickly in relation to the probe (B). A is incorrect because tendon anisotropy occurs where tendons change orientation in relation to the probe and most commonly takes place at insertions as specifically mentioned in B. Tenosynovitis and hyperechoic backgrounds have contribution to the anisotropy artifact. 

6) You suspect a patient has a complete Achilles tendon rupture. What maneuver should you perform during the ultrasound assess for confirmation?
In order to confirm a complete rupture, dynamic testing for evidence of tendon retraction must be performed. Visualization of a hematoma, pain with sonographic palpation and increased through transmission may been seen in an acute tendon rupture but are non-specific. 

7) When an ultrasound beam reflects back and fourth between reflectors, the ultrasound transducer interprets the sound waves returning as deeper structures due to the delayed time it takes for the wave to return to the transducer, this process describes…
The description in the question stem describes Reverberation (ex. multiple needles seen deep to needle shot in long access). Posterior acoustic shadowing takes place when sound beams are reflected back to the transducer and no sound energy passes through the said object (example calcium deposit). Through transmission is the term given to the enhanced appearance of an object that is inferior to a fluid filled object due to increased sound transmission through water. (ex. Abcess). Spatial compound sonography is a type of ultrasound sonography that can capture a large area of interest. 

8) A friend requests for you to scan his lower extremity. He took a blow to his anterior thigh one year ago and was told he had a “blood collection”.  He is currently pain free. What do you expect to see?
According to Jacobson the natural history of a hematoma consists of an acute injury leading to a hypoechoic or mixed echogenicity area or muscle defect. The hemorrhage will later appear more hypoechoic although a heterogeneous appearance with mixed echogenicity is common. Soft tissue hemorrhage resorbs and the hemorrhage will become smaller and more echogenic beginning at the periphery. A residual anechoic fluid collection or seroma may remain.  Thus, B, an anechoic seroma, if anything at all is the most likely and the correct answer. 

9) Without patient history or radiographic reference how do you best differentiate between osteophytic cortical irregularity and fracture cortical irregularity on ultrasound alone?
Location at the margin of the synovial joints without point tenderness is more likely to be due to an osteophyte than fracture, although osteophyte can precipitate tenderness. Posterior acoustic shadowing is non-specific and likely seen in both. Anisotropy would not be seen bone assessments. 

10) Gout’s “urate icing” can be seen as crystal deposition on the surface of the cartilage and is referred to as the “double contour sign”. How do you differentiate the double contour sign with a normal cartilage interface?
According to Jacobson, normal cartilage interface is only seen when the sound beam is perpendicular to the cartilage surface. Doppler and power Doppler are used to assess flow and would not be of use assess immobile cartilage.

11)  A patient with a history of gout has a painless hard mass on his extensor surface of his elbow. You suspect a tophus, what do you expect to see sonographically?
A Topus is described as a well-defined echogenic area with internal foci of hyperechoic foci surrounded by a hypo echoic inflammatory halo. A non-compressible hypoechoic mass connecting to the joint describes a synovial cyst. An anechoic nodule with comet-tail artifact describes an abcess. 

12)  Sonographic features of peripheral nerve entrapment include all of the following except…
Hypoechoic enlargement of the involved nerve proximal to the entrapment sight, Compression of the involved nerve distal to the entrapment site, symptoms elicited with sonographic palpation and hypoechoic enlargement of the involved nerve at the entrapment site describe features of peripheral nerve entrapment. Reverberation within the perineurium is not a feature of peripheral nerve entrapment. 


13) Which of the following demonstrates pathology indicated for referral for malignancy workup?
Subcutaneous homogenous, oval isoechoic to minimally hyperechoic mass with little or no flow on Doppler that is soft and pliable with transducer pressure describes a cyst or lipoma. A Hypoechoic or anechoic multilocular, non-compressible cyst that may look complex originating from a joint or bursal space describes a synovial cyst. A well-defined echogenic area with internal foci of hyperechoic foci surrounded by a hypo echoic inflammatory halo describes a rheumatoid nodule. A hypoechoic soft tissue mass with hypervascularity not originating from a joint or synovial space, is concerning for malignancy and should warrant a referral for malignancy workup. 

14) Fibrocartilage is sonographically described as 
Fibrillar describes tendon appearance. Hypoechoic and uniform describes hyaline cartilage. Hypoechoic fascicles surrounded by hyperechoic connective tissue describes the appearance of muscle. Fibrocartilage is sonographically hyperechoic. 

