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The beam width can be further reduced by adjusting the

! (FZ). Lateral resolution is the best at the FZ,
where the beam is narrowest. It is therefore clinically
useful to focus the target structure within the focal zone
to yield the best possible lateral resolution. The beam is
known to diverge (increased beam width) as it
propagates deep into the far field.



transducer

A high frequency beam has a
narrower beam width.
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For ultrasound guided regional anesthesia, ) * % (CPD) is useful for differentiating
vascular from non vascular structures. CPD is more sensitive than Color Doppler in flow detection
but does not indicate flow direction.

Transducer perpendicular to radial artery
(weak flow is detected)

usra.ca ' usra.ca

Transducer aiming towards or away from
artery (strong flow is detected)

usra.ca



C -%



0 _

L)

30






An + - (hyperechoic region, arrow) deep to a fluid filled structure
(e.g., a vessel, = artery) is the result of beam penetration through an area of low attenuation
coefficient to an area of higher attenuation coefficient.



bone shadow
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An + % (+#" + ( = bone shadow) deep to
a hyperechoic bone outline (arrows) is the result of beam attenuation when

the beam encounters bone with a high attenuation coefficient. Ultrasound
beam penetration is severely impeded.
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Tissue , are generated by strong specular reflectors
e.g., the pleura (yellow arrowheads). Air artifact in the lung results in “comet
tail” acoustic signals (arrows) going from the hyperechoic pleural line into
the lung parenchyma.
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, (white arrows) can be seen during needle (yellow
arrows) advancement in the infraclavicular region using a curved transducer.
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The (arrows) at the transducer skin interface is due to a lack of
conductive gel and poor transducer to skin contact. This results in a large
dropout artifact.
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10-5 MHz 10-5 MHz /-4 MHz 5-2 MHz
38-mm 25-mm 11-mm 40-mm
linear array ineararray curvedarray curvedarray
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The Brachial Plexus in the Interscalene

Note that the texture of the
anterior scalene
muscle(ASM)and middle
scalene muscle (MSM) is less
clearly defined with the 8 MHz

transducer
compared to the 12 MHz
transducer. %+ =

nerve roots
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The sonograms are captured with a linear
3-12 MHz transducer. The anatomical
structures at 5-6 cm deep are not clearly
visualized when the transducer is set at 12
MHz. The structures ( = axillary artery;

%+ = nerves) appear brighter
and more clearly defined with the 3 MHz
setting. The focus for both images is set at
5-6 cm de
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curved 7 MHz probe cm

)

= sciatic nerve

* = popliteal artery

linear 7 MHz probe usra.ca
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= sciatic nerve

* = popliteal artery
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( shows a " ™ (
settings.
( shows ( thus

the overall image is very dark. The
muscle layers are not well
visualized.

( ) shows - (
thus the overal image is very bright.







inappropriate focus setting at a
superficial level (< 2 cm) resulting in a

dark image.
The target structures ( = axillary
vessels and %+ = cords) are

5-6 cm deep to the skin.

usra.ca

appropriate focus setting at 5-6 cm.

The target structures (= axillary vessels
and %+ = cords) are

5-6 cm deep to the skin.
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usra.ca 12 MHz probe

shoulder

The needle is placed inline with and Needle to nerve contact can be

parallel to the transducer (ultrasound followed in real time. The full length
beam). Both the needle shaft and tip are of the needle shaft and tip can be
visualized. visualized.

Axillary block is used as an example. The needle tip is seen in contact with
the nerve (honeycomb structure)



The needle is placed perpendicular to the
transducer. The needle shaft and tip are
visualized as a hyperechoic dot on
ultrasound.

The femoral nerve block is used as an
example.
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In this case, needle, nerve and tissue
movements are observed. The needle
tip (NT) may be difficult to locate
accurately without the use of
echogenic tip needles.






