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INTRODUCTION 
Laryngeal mask airways (LMAs) are echolucent and therefore are poorly 
visualized during the upper airway sonography [1].The purpose of this study was 
to develop a 3-D printed, echogenic LMA that can be used for ultrasonic 
guidance during placement. The optical method of guidance was also explored 
by using disposable mini-endoscopes. 
METHODS 
The LMA was designed (Fig. 1A) using a pressure-sensitive pen tablet (Huion 
Kamvas 22).The 2D drawings were transferred to the Autodesk Auto CAD 
(Fusion 360) program which allowed a 3-D rendering (Fig. 1B) and a design of 
the LMA with the customized shape, length and angulation. The LMA design 
included a large internal duct for ventilation and placement of a mini-endoscope. 
The LMA  was manufactured using a 3-D printer and elastic, echogenic  printing 
materials (Fig. 1C,D,E). A mini-endoscope with six LED lights and a mini-camera 
at the tip (Fig. 1G was placed in the duct and connected to the laptop computer 
or the Android cell phone to display the airway images. Each LMA was immersed 
in a water bath or embedded in gelatin and its echogenicity tested (Fig. 2A,B,C) 
using BK Medical Flex Focus 400 US system with 5 MHz curved and 15 MHz 
linear probes. The final tests were performed in the Laerdal intubation manikin 
and non-embalmed cadavers (Fig. 2D-I). 
RESULTS 
 
 
DISCUSSION 
This study describes a novel method to develop a custom made, 3-D printed 
echogenic LMA. The availability of inexpensive pressure sensitive tablets, 3-D 
printing and the variety of elastic, echogenic materials makes the design and 
preparation of such customizable LMA possible. These LMA do not have any 
pneumatic components but can be manufactured in small increments in size and 
the shape and length can be customized. 
Ultrasonic (US) visualization of the LMA may be useful in its correct sizing and 
placement [1]. 
Common cause the malposition is the rotation. Optical guidance may prevent it. 
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