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Reduction of Helical Artifact Using
SmartHelical Algorithm
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Stair-step artifact is a serious problem in reconstructed
images of multiplanar reformation (MPR.), surface render-
ing and maximum-intensity projection (MIP). We developed
a new algorithm, SmartHelical Algorithm (SHA), to reduce
helical artifacts. SmartHelical Algorithm reduced helical
artifacts significantly with slight worsening of longitudinal
resolution. Noise was reduced and SNR was increased. SHA
reduced stair-step artifact in reconstructed images of MPR,
surface rendering and MIP, and improved image quality.

Research Code No. : 504

Key words : Helical CT, Artifact

Received Feb. 16, 1998; revision accepted Jun. 18, 1998

1) Department of Radiology Jichi Medical School and Hospital
2) R & D Department, GE Yokogawa Medical Systems

3) Applied Science Laboratory, GE Medical Systems

4) Department of Radiology Tsuchiya General Hospital

NIPPON ACTA RADIOLOGICA 1998 ; 58 : 527-530

(U &I

AYFICTOEANL L YYD EEE O RICEEAE S
WS NE L) ICh otz FOBEBKEGZTIIEE DR
BROT —F 7 7 2 Fstair-step artifact % 4 U3 [l O
T2 5. HEROAN) AIAHE TV ) XL TldbE)
NG/l OF7—F7 77 MI@WARTVI) X L0
fERCE Y, FHISEASELZENURETH LYY, b
DD FEL 7B L7 T X4, SmartHelical Algo-
rithm (SHA) O % 7 7 » b A EERB L UTHEIRE T
DEGHRBITHRE L7z THE$ 5.

A -

SmartHelical Algorithm (SHA ) (ZZEAMYIZFERD A~ A
WET NI XL0EMREED LI, FolKHLvwE
AHTHREENLETLT) ALTHAH, BEHIFEB LIV
BEW O 2 BRI N2, SHAIZET - 7 55 OEE
722 ¢4 <, BHlRYE v 71015 5202 TER S s
W7 — 5 96 DML AJEETH L. SEIOME TIENER
DN A NVEHE TN T) XL THEERY v 701 TER S
oG — & 5 OB E AT, BT — 4 S O E
gL, Ml
1. 77> MAER

GEMEIM B DCTHE {EProSeed T, A7 A4 AMIZFEATHR
0.6mm®» A1) v FO&H LT 21 — UG R R Eh E E
M7 7 v FAEATAAE lmm, N ANVE yF205
TAF ¥ > L(140kV, 80mA), FERDANY A IVAHE T LT
JZLTO 1 mmEITHEHER L, Z97— ¥ % workstation
(hp; 735, Hewlett Packard#L8) |Z8#5% I, ZALIZSHAMLEL
2iTo7:. BT — 4 B L USHARBHROBEIET— 5 %
Fiv», Advantage Windows (GERE[ %) T, multiplanar refor-
mation (MPR)*, maximum-intensity-projection (MIP)*, sur-
face rendering ** (2 & & = RICHI{E (3D) &R L, FEFELIRD
T—=F77 7 FORE, AV v bOHHEE, BFOHES
o X, WL

T/, [EROANYHNVHHT N T) XL ESHATD I A

55



528 SmartHelical Algorithm

Fi.lﬂiﬂ' - II-I-IIE_

1‘ —

I R P e
Fig.1 Phantom evaluation of decreasing the helical artifacts by SmartHelical Algorithm (SHA), 3D image reconstructed by surface ren-
dering. A: Original. B, C: SHA (B;f=1,C;f=2).

Stair-step artifact which is prominent in the stem of the comb-shaped phantom is decreased by SHA. Improving effect is increased as
degree of SHA increased.
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Table Change of the longitudinal resolution before and after SmartHelical
__Algorithm, Original collimation: 3-mm. R
Original f=1 f=2 f=3
FWHM (rnm) 3.5 3.54 3.61 3.85
‘ (1.1%) (3.1%) (10.0%)
FWTM (mm) 6 6.12 6.36 7.2
| (20%)  (60%)  (20.0%)
o FWHM full width at half maximum, FWTM: full width at tenth maximum, I
f: strength of SHA
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Fig.3 Surface rendering 3D image of the facial bone. A: 3-mm collimation, helical pitch 1.

collimation, helical pitch 1.7. (i)Original. (ii) After SHA(f = 3).
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(B)

(ii) After SHA(f = 3).

(i) Original. B: 3-mm

Stair-step artifact is significantlly decreased by SHA compared with the original image. Image quality of the reconstructed image is im-
proved. Note that decreasement of the stair-step artifacts is more prominent in the use of a large helical pitch scan(B).
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4% : SmartHelical Algorithm (SHA)
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b . view £,
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Fig.4 CT angio-
graphy of the carotid
bifurcation, maximum-
intensity-projection. A:
] Original. B: After SHA
(f=3).
¥ Stair-step artifact is
: significantly decreased
by SHA compared with
the original image.
Blurring of the edge of
the vasculature is mini-
mal.
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