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Foreword

Compared to general anesthesia, regional anesthesia can provide anatomically selective
anesthesia with less interference with the patient's vital functions and a reduced need for
opiates. Using a continuous catheter technique, the regional block can be transformed into a
likewise selective analgesia with similar advantages for postoperative and other pain
management.

Regional anesthesia is sometimes considered an art; this art can, however, be learnt by any
interested anesthesiologist who has access to professional instructions and a good training
program. The most exclusive form of regional anesthesia is peripheral nerve blockade, and for
colleagues interested in practicing peripheral nerve and plexus blocks, this Atlas is an
excellent source of clear and instructive descriptions of most clinically relevant extremity
blocks. The art of peripheral nerve blockade is based on good anatomical understanding,
careful handling of needles, catheters and patients, and good knowledge of pharmacology of
local anesthetics. All these components are well presented in this Atlas.

Today's technology offers advanced assistance in localizing the target nerve; however, the
use of electrostimulation or ultrasonography, for example, does not reduce the importance of
anatomical knowledge. In my opinion, a competent anesthetist should also be able to find most
peripheral nerves without this special equipment. And those readers who have carefully
studied this Atlas will certainly be able to do that!

Dag E. Selander
Nésund, Orust, Sweden

TThis foreword to the 2nd English Edition was written in 2007 by Dag Selander, who sadly passed away 4 July 2013. In memory
of this truly marvelous clinician, scientist, teacher, and above all human being, we decided to take over this foreword for the 3rd
Edition, especially since it has lost none of its relevance.
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1 General Principles of Ultrasound-Guided
Peripheral Nerve Blocks *

1.1 Technical Requirements

1.1.1 Equipment

Portable, high-resolution ultrasound machines with interchangeable transducers now constitute
devices that are well suited for use in anesthesiology and intensive medicine.

Types of Visualization

» B-mode (brightness mode). Every signal received from the transducer is displayed in a
certain gray tone depending on its amplitude (intensity). The B-mode is used only in
conjunction with the two-dimensional (2D) real-time mode. A two-dimensional image is made
from the numerous ultrasound waves transmitted and received (» Fig. 1.1). Depending on the
penetration depth and the type of probe used, just a few images or up to 200 images per second
can be visualized.

» M-mode (or TM-mode, time—motion). An impulse is transmitted with a high pulse
repetition rate (1,000-5,000/s). The amplitudes of the signals received are displayed on the
vertical axis (one dimensional) in various gray tones; the horizontal axis is the time axis on
which the signals received over time are displayed at short intervals according to frequency.

The M-mode has almost no role in ultrasound-guided regional anesthesia.

The M-mode can be helpful for diagnosing pneumothorax (see below). When the visceral
pleura glide normally along the parietal pleura, a homogeneous granular pattern can be
visualized below the pleura in M-mode—in contrast to the horizontal lines that can be seen
above the pleura in immobile tissue (» Fig. 1.2). If pneumothorax is present, the granular
pattern below the pleura is replaced by horizontal lines (» Fig. 1.3).

Transducers

Linear array and curved array transducers are used (» Fig. 1.4).

» Linear array transducer. The standard transducer is the high-frequency linear array
transducer. A multi-frequency transducer (e.g., 4.0-16 MHz), with the option of varying the
frequency depending on the penetration depth required, is generally used. A special form of
high-frequency linear probe known as a hockey stick linear array transducer is shaped so that it



can be used in small anatomical situations. Modern multi-frequency linear broadband
transducers use an electronic phased array technique, allowing the beam to be directed at

various angles (sector scanning by electronic pan both in the transmission and the receptor
field).

» Curved array transducer. The curved array transducer (2.0-6.0 MHz) is used for blocks of
deeper nerves.

The higher the frequency, the better the resolution—but the lower the penetration depth.

Fig. 1.1 Visualization of the elbow in B-mode (2D real-time mode).

1 Brachial artery
2 Median nerve
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Fig. 1.2 Intact pleura in M-mode. a Small image at top: Pleura in B-mode indicating the ultrasound beam in which the M-
mode was recorded.
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Fig. 1.3 Pleura in pneumothorax.
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