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SUMMARY: There is a lack of visualization on gross anatomy planes for the non-orthogonal sections, such as subcostal and intercostal

oblique scanning planes of ultrasound imaging. The aim of the present study was to visualize the anatomical image ofrepplespofwt the

oblique ultrasound scanning using a virtual dissection system. the oblique gross anatomy plane was constructed by agpneptatiers

using a virtual dissection table. A suitable cutting of the body plane was accomplished by turning on and off the orgapaysiaiardy the

skeletal system, category, and structure. The right hepatic vein (RHV), middle hepatic vein (MHV), and left hepatic vefar(ttté\fjght

subcostal oblique plane appeared in the single slice plane. The location of the liver, gallbladder, and kidneys diffeeanetyiapipe oblique
anatomical plane and body position. The results of this study suggest that using a virtual anatomy system contributegjtthergooographer's

ability to understand anatomy.
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INTRODUCCION

Ultrasound imaging, also known as sonography antercostal oblique plane (Fukuda, 1996; Matt@bral.,
ultrasonography, employs mechanical pressure vibration2014). Most gross anatomy information is provided with
generate images of the inside of the human body (Szabloree standard orthogonal sections—namely, sagittal,
2004; Hoskinset al., 2010; Shung, 2015). Ultrasoundcoronal, and transverse planes.Transverse and longitudinal
imaging uses sound waves, which are typically non-ionizinganes are easily recognized by the three standard planes.
radiation, noninvasive, and safe (Barmttl, 2000; Duck,

2008). Sonography is valuable for imaging soft tissues However, there is a lack of visualization on gross
contrast of organs and tissues (Wells & Liang, 2011; Frulmnatomy planes for the subcostal and intercostal oblique
& Trillaud, 2013). Doppler ultrasonography is anothescanning planes of ultrasound imaging.For instance, while
powerful tool to evaluate the blood velocity (Kremkau, 199Ghe left, middle, and right hepatic vein branches can be
McDicken et al, 1992; Coheret al, 2001; Granet al, routinely visualized using the right subcostal oblique
2003). Due to these characteristics, ultrasonography is widslyanning, such an image is not provided in gross anatomy
used in cardiology, endocrinology, orthopedics, obstetricglanes. Physicians and technicians using ultrasound imaging
and gynecology (Ferrucci Jr., 1979; Kamingkyl, 1997; system should only predict oblique imaging plane
Moore & Copel, 2011; Ercikiet al, 2017). information through a formalized gross anatomy. The vir-
tual dissection system based on the anatomy digital images

In ultrasound imaging, scanning planes arallows a user to cutthe virtual body in any direction (Chung
established in the direction of the ultrasound beam lines aedal, 2015). Furthermore, an appropriate cutting of the
are determined by slightly moving the ultrasound transducsection is accomplished by using the human organ systems
During the ultrasound examination, the transducer can bategory of the virtual dissection system. In the present study,
moved to an arbitrary orientation, twisting, and rotatingve visualized the anatomical image of corresponding plane
Typically used ultrasound scan planes include the transvefeethe oblique ultrasound scanning using a virtual dissection
plane, longitudinal plane, subcostal oblique plane, arsystem.
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MATERIAL AND METHOD

Virtual dissection system\Virtual dissection table produced extended intercostal oblique planes were selected from the
by Anatomage company (San Jose, CA, United States) V\th superior to the left inferior directions (Flg 3) The
used to generate the gross anatomy plane for imaging pla@ropriate cross section was chosen by the most similar
(Fig. 1a.). The Anatomage virtual dissection table was igdage plane to the right extended intercostal oblique
segmented 3D whole-body anatomy system providir@lanning of Sonography. This cross section was selected by
various arbitrary planes and three orthogonal sectiorigcluding the liver, gallbladder, and kidneys. The oblique
Digitized images of human anatomy were presented in &fne on prone position was selected from the right superior
interactive manner on a life-sized touch screen.The obligt@ the left inferior direction (Fig. 4). The suitable oblique
and specialized gross anatomy planes were constructedgne was chosen by the most similar sonography scanning
appropriate segmentation. A suitable cutting of the bod_mage for the consideration of the liver and kidney location.
plane was accomplished by turning on and off the orgarlected planes were obtained through repeated cutting.
systems, particularly the skeletal system, category, and

structure (Fig. 1b). The vascular and digestive system also

was used to appropriate cut the plane. RESULTS

Oblique anatomical images planeslhe right costal margin

of the rib cage was designated by a skeletal model on the ~ The branches of hepatic veins were visualized as the
Anatomage table. The right subcostal oblique sectionsalof@rresponding anatomical images for the right subcostal
the oblique costal margin were selected from the left supeblique plane (Fig. 2c). The right hepatic vein (RHV), middle
rior to the right inferior direction (Fig. 2). Various sectionhepatic vein (MHV), and left hepatic vein (LHV) were
images were generated along the oblique planes, includifigplayed on one section image. These veins appeared in
the intravenous branches in the liver. The optimal croége bottom right portion of the liver region in a sonography-
section was selected by the most similar image plane to fi¢¢ view. Figure 3c shows the anatomical image of the
right subcostal 0b|ique scanning of Sonography_ The rigﬁprresponding plane for the rlght extended intercostal oblique

Fig. 1. The Anatomage virtual dissection table images. Life-size dissection image of human anatomy on the coronal pkane (a). Th
skeletal system (b) and composite images of the skeletal, vascular, and digestive systems (c).
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sonography scanning. The gallbladder appeared in a higlsepine position. The kidney appeared in a higher upper part
upper part than the kidney in a sonography-like view. Thean the liver in the prone position in a sonography-like view
liver part was displayed on the right side of the sonographfFig. 4c). The organs were differently displayed along the
like view. Figures 2 and 3 were acquired on the virtual bodyutting oblique plane and body position.

Fig. 2. The anatomical image of the corresponding plane for the right subcostal oblique scanning of sonography. Theaintaal ana
images (a) and the corresponding plane images (b and c). (The black line; cutting line, the yellow box: a sonographyHike gfiew,
hepatic vein, RHV; the middle hepatic vein, MHV; and the left hepatic vein, LHV).

Fig. 3. The anatomical image of the corresponding plane for the right extended intercostal oblique scanning of sonograptal. The
anatomical images (a) and the corresponding plane images (b and c). The liver, gallbladder, and kidneys are represeem¢idah the
section, and the liver is shown above the kidney on the sonography-like view. (The black line; cutting line, the yellsaniogxaphy-

like view).

Fig. 4. The anatomical image of the corresponding plane for the oblique scanning on prone position of sonography. Tteainiaal a

images (a) and the corresponding plane images (b and c). The liver and the right kidney are represented in the idemtarad sleetio
kidney is shown above the liver on the sonography-like view. (The black line; cutting line, the yellow box: a sonograpw}like v
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