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Guide for Construction of Ultrasound Phantom Gels


Brachial Plexus Models - Interscalene, Supraclavicular, Infraclavicular and Axillary


Sciatic Popliteal Nerve Model


Femoral Nerve Model

The models can be used in any order although grouping the simulation into upper and lower extremity stations allows fewer instructors to be necessary for the curriculum. A review of the anatomy and specific procedure to be practiced is presented in small groups prior to using the models. This presentation can be done as a single review of all the techniques at one time or a separate procedural review can be done at the skill station for the specific nerve block being instructed.

The purpose of these gels is to produce low cost, reusable and anatomically correct ultrasound phantoms in order to permit faculty and trainees to review, practice and perfect regional anesthesia procedural skills. 

Ultrasound guided regional anesthesia is a core skill for the practicing consultant and its use has become common practice in a variety of clinical applications. Current training programs use cadavers, live models, patient bedside instruction and prohibitively expensive simulators. The creation of a practical gel that could be used for ultrasound simulation of tissue and the variety of echogenic materials that can be used to recreate anatomic structures spurred the construction of models that reproduce the live ultrasound image visualized during the actual performance of nerve block procedures. Ultrasound simulation has allowed trainees to practice imaging, localization, coordination and needle placement skills without the risk of patient injury or of the pressure applied in real clinical settings. The use of live models, cadavers, and simulators has logistical problems with regards to their practicality, prohibitive costs, and storage. The phantom gels described are easily made and stored and the anatomic models embedded within them can be reused once the gel has deteriorated from multiple use.

Implementation of the phantom gels requires an hour to assemble the anatomic backbone and then five minutes to prepare the gel for placement in the molds. The models are then refrigerated overnight and can be removed from their molds if necessary, The anatomic and procedural review is two to three minutes in duration for each skill station and the use of multiple simultaneous images of the surface anatomy, deep anatomy and ultrasound image allows the trainee to integrate the ultrasound images observed during the simulation with the anatomic structures reviewed. Faculty and instructors are required to be well prepared in ultrasound guided regional anesthesia. There is a requirement for reasonably adequate ultrasound imaging equipment and needles readily visualized by learners at all levels of training. Depending on the level of complexity of the training, all of the stations can be reviewed and all the procedures can be practiced in thirty minutes per trainee. Using multiple instructors and multiple ultrasound imaging machines allows groups of twenty to thirty trainees to complete the curriculum in three hours or less. The training session has three stations with an instructor and ultrasound machine with appropriate needles for each station and two trainees rotate through each station at a time. After reviewing the regional anatomy and technique of nerve blockade for that particular station the trainees are then allowed to practice the specific ultrasound guided regional anesthesia technique at their own pace with minimal instructor interference. The stations have been allocated by region with an above the clavicle site for supraclavicular and interscalene approaches, below the clavicle site for infraclavicular and axillary blocks, and lower extremity site for femoral and sciatic popliteal nerve blocks.
This curriculum has been applied three times for faculty and senior level anesthesia trainees. The visual anatomic and procedural review was added after the first session because the schematic and verbal presentation done at each skill station was considered inadequate by learners with little prior regional anesthesia experience. Using smaller gauge and less echogenic needles makes the procedural simulation more challenging for the learner and these should be reserved for trainees at higher levels of completion of their residency. The use of highly echogenic or larger bore needles allows trainees to learn the procedural and targeting skills more easily but at the cost of the gels needing to be replaced more frequently and these should be used for trainees in the early stages of residency or with limited ultrasound and regional anesthesia experience.
The models need to remain refrigerated in order to prolong their practical lifetime. The gel component needs to be adequately cooked and mixed to prevent separation of the cellulose component and layering of the gels. Making the model too lifelike with different materials leads to ultrasound image degradation because shadowing and mirroring of the images occurs especially if heavier grade plastics are used. Securely fixing the structures of the anatomic models together prior to pouring the gel in the mold prevents structures from migrating to incorrect anatomic locations or floating in the gel prior to it congealing. The models have become increasingly more complex as with simulation of more advanced regional anesthesia techniques such as the interscalene brachial plexus nerve block.


