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Abstract : Reference lines of brain computed tomography (CT) is orbitomeatal (OM) line that runs through the external
canthus and the center of the external auditory meatus. However, because it is difficult to identify OM line on the scout
image which is 2-dimensional X-ray image, OM line is usually set by radiological technologists subjectively. The purpose
of our study is to propose a method which detects the scan angle and the scan range used on the scout images
automatically. The algorithm in our proposed method is based on a two-dimensional post-processing that is the method of
Hough transformation conversion for detecting the scan angle and the Cross-correlation technique for the scan range. Our
proposed method was tested using the scout images of 30 clinical patients’ data by visual evaluation of four radiological
technologists. Four radiological technologists evaluated the results of the clinical cases and 28 cases (93%) of CT
examinations with using our method were acceptable. We confirmed it has the potential to improve the consistency in scan
planning of brain CT, because the proposed method detects almost accurately the scan angle and the scan range in clinical
cases. In conclusion, it is possible to obtain reproducible slice level images.
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Table 1 Results of the scan angle manually determined by four

radiological technologists.

Determined scan angle

Scout Image No. RT 1 RT 2 RT3 RT4
Image 1 10.0° 5.0° 0.0° —5.0°
Image 2 10.0° 5.5° 0.0° 3.0°
Image 3 7.5° 4.5° 6.0° 0.0°
Image 4 8.0° 6.0° 5.0° 3.0°
Image 5 15.0° 10.0° 5.5° 0.0°

RT : radiological technologist
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Fig.1 ((a), (b)) Pre-operation and ((c), (d)) two-month-post-
operation brain images of the same patient scanned by
different radiological technologists. White lines indicate
OM:-lines set by the technologists.

((a), (c)) : scout images. ((b), (d)) axial non-contrast
CT images of fourth ventricle level.
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Fig.2 Scout image and detected skull base line (dashed line)
and level of parietal (solid line).

777



{ Image resizing and clipping (200 x 512 pixels) J

!

{ Noise reduction with median filter J

:

[ Detection of skull base line and its angle with Hough transfomation J

:

{ Detection of parietal with cross-correlation technique J

!

[ Determination of gantry tilt angle and scan range ]

Fig.3 Outline of the image processing for the scout image in our proposed method.
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Fig.4 Image resizing and clipping of the scout image in the pre-processing. The clipped
images with 200x512 pixels were used in the scan angle and range determination.
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------ Supra Orbitomeatal line (SOM line)
— Orbitomeatal line (OM line)
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Fig.5 Method of measurement of the angle between SOM-line and OM-line. VR images
reconstructed from the thin slice images of respective patients were used.
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Fig.6 Procedure of detecting the skull base line and angle.
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Fig.7 Procedure of detecting parietal level.
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-------- Sukll base line
—— Skull base line - Posterior cranial fossa range

Fig.8 Schematic diagram of distance measurement between
skull base line and posterior cranial fossa by using ray-
sum image.
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Skull base angle : 8 degree

(a)

Skull base angle : 14 degree

(b)

Skull base angle : -13 degree

(c)

Fig.9 Three examples in detection results of the skull base line and its angle (solid

lines) ; parietal level (arrows).

Table 2 Comparison of scan angles determained by manual
operation and our proposed method. The true values
(the angle of OM-lines) were measured from MPR
images reconstructed from thin-slice axial images of
respective cases.

Manual planning Our method True value

Scout Image No. " )
(mmlmum—mammum)

Image 1 —5.0-10.0° -3.0° —2.0°
Image 2 0.0 -10.0° 4.0° 4.0°
Image 3 00- 75° 2.0° 4.0°
Image 4 3.0- 8.0° 6.0° 5.0°
Image 5 0.0 -15.0° 11.0° 10.0°

Table 3 Results of visual evaluation by radiological technologists
(RTs). The RTs visually evaluated the clinical scout
images on which the scan angle and range, automatically
determined by our methods, were indicated.

Number of image

Grade RT 1 RT 2 RT 3 RT 4
A 28 28 28 28
B
C
D
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(b)

(d)

Fig.10 MPR images with 5 mm-thickness reconstructed at ((a),
(c)) OM-plane determined by our proposed method and
at ((b), (d)) fourth ventricle level with the same angle
as the OM-plane. The patient is same one in figure 1.
The slice levels and angles of ((a), (b)) pre-and ((c),
(d)) post-operation showed approximate coincidence.
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(a)

(c)

Fig.11 Three examples of the detection results displayed on the scout images. In this study,
thirty cases were evaluated visually by the radiological technologists. Most of cases
were given A-level ((a) : one example of them), and only two cases were given D-

level ((b), (c)) .
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LORMFEAB LUFEOUFICL ST, &5 % 5 BT
DIGHE, MHEHEEOmEY Hig L7\,

5. ¥& &

VHE CTBRAIC B A mE (OF » ) BEHE) %
S ONCHREHIP 2 A 7 7 N E{& 2 5 BB I 24T T
FERRE L. AL, HEKBOMEL N 7LD
FHEEHCTHRBL, ZO0REPL 10EBETLI LT
PS5 e TEL. s, F39mHELRMRMIC L
DI TOMBE RN L, WegGAE ISEEET T A
Y OBARERD SHXTBNCEHI L7z, RAFEOBEIZOW
T, CTHMAEEBICHED o TV b BB 4 4 0
FRFHIC LY 93% ORE WG TEOEEEHT LI L
PHERTRETHo7. ZOT LY, AEIRE L -3,
SEAE CT M B 2 |EMTOBHRMEOM LIZFS T
HLEZD.
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