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Utility of Thin-section/High-pitch Helical CT
for the Assessment of Small Lung Nodules

Jun Horiguchi", Hiroshi Fukuda",
Tetsushi Kiso" and Kazuo Awai?

To determine the utility of thin-section/high-pitch CT for
the assessment of small lung nodules, a lung phantom was
scanned on Imm width collimation at variable pitches of 1.0,
1.5, 2.0, 2.5 and 3.0. Images obtained at pitch 3.0 were de-
graded visually. Secondly a bead phantom was scanned on
I mm width collimation at pitches of 1.0, 1.5, 2.0 and 3.0.
Focus size was determined with a variable setting of small
and large. We obtained maximum and full width at half
maximum (FWHM) scans and performed a clinical study of
small lung nodules on 1 mm width at pitch 2.0 on small fo-
cus. Thirdly, we estimated the image quality of 1 mm/2 mm
helical scans in comparison with 1 mm/1 mm helical scans.
Comparison was made using axial, MPR and 3D-CT (MIP)
images. The axial and MIP images were almost equal quali-
tatively, whereas MPR images were degraded, especially in
the near region of the heart and great vessels, due to motion
artifacts. We emphasize the utility of 1 mm/2 mm helical
CT in scanning a much larger volume with the same breath
holding.
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JifiEF A/ MR ZE 12 LT, thin-section CT, 3D-CT# )i
HALT, ZOMWIREBN T 2HEIFTLS { ABRE NS,
AT A ABEE R E L, B RRESMCHEAERL L 7thin-sec-
tion CTIZ ¥ CN7IE S L LM ERE % A LIl O
WEOHIZEHFITH LA, NV HVAF v > 2ol LR
&, 1[E0BIED TOMRGHFEAVN & < RE S WE WS Pl
Bef% 3 RTEEEDIEEUZ IR TH 5. 77— 7V iBH)HE
FEDSA T A AL ) K&\, Wb Bhigh pitch~\") 7 LCT
K & Wvolume datahi SN2 05, K F RO REER: &
DA BEFIZDOVTIIERITITZ S HORIRE TS hT
WBDNERTHE., #ZTHEAI7 7 PAB I UK
JEBI % %F4 & L Cthin section/high pitch~1) 1 VCTD A H
PEDHRE % pitch DEIR P HEWTE - MPRIZ - MIP(RIZKIZT
PECEHLTITo .

T MLIZE ZEIBREIHER E HE

8 L7228 1 XGE+L #High Speed Advantage SG & UF
7 —2 A5 —3 3 v (Advantage Windows) T&H 5. 41, i
77 7 b A (REEFEBEAPBU-S-2) % f# ] L thickness
Imm, 140kV, 160 mA, FOV 19cm, matrix 512, bone algo-
rithm Chelical pitch 1.0 + 1.5 - 2.0 - 2.5 - 3.0TA~Y # LA F
¥ U ERITol, ING%F ImmEETHETEE X USRI %
FHERLL, pitch?iEV i X BHEOZEREBET L7, pitch
LODM {4 HHE L L, pitchl.5 - 2.0 - 2.5 - 3.0 H/{& THfiil
ERORMBIETIEL B pE0ICER L7,

RIHBIERAR (0.5mmPESKER) % /2 A 5 4 ABKEE T 1 7
7 4 )V (SSPz) (R 7 A4 RIEADEEEE OZALHIKRY) DfllsE % 17
27z, A9 A4 AR ImmT, EE3/E S (0.7 x 0.9mm)
BLOKRES (1.2 % 1.2mm) D 58 ) THRIEEIT > 72, pitch
3$10-15-20:25 30 LCATA ARETO T 71V
EREL, Thi 77— 2855 2 LI XD full width half
max (FWHM) (A 5 4 AKE 707 7 4 VD & D1201E)
RO, TNEEHAT A REL B 7.
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%7r- 72 (Fig.l A~E). R Ei{& Tldpich3 THLE OAED
Hi7 > T& 7 (Fig.2 A~E). #5414 X5 - pitchB OE)
A74REELDT {Table . ERRAYREET I D pitch D
EIUZERE L 72AT, F'];}Ia]’“‘%ﬁm L T/MES TER A
7 4 AEH%1.65mm & 7% A pitch2 % W CEEFRAYIET 2179
izl

ERAFRVIRRI M R B LU FHIE

ARIZ19974F 9 H ~19984F 4 F I M Peiitdt# A CCT % i
1L, BREE 3cmbh T O/ NER % 20 72 755EFI T H
5. HENIE MRS, 374 THEMIII2ZED 58214
L, FHeETH 7.

fii~1) HVCT (Tmm/E, 10.5mm#EEhpitch1.5) THiH &
Ni/MERHRZ & L, pitch1 3B X TUF2 TI140kV, 200mA
(/NEESSE), 2050 B 1E® Tthin-section helical CTZ #¢{% L
7z. HEWF{£IZFOV 19cm, matrix 512, bone algorithm %
L7z, PR BIFE V3413 0.5mm Tpitchl, pitch2 T
NEHA0RL, SORLDHEWT S & P L7z, ShiZEEM3D%E
HiETH4, aliasing artifactOFs 4 % e/ NRIZHIZ 51213,
WM 0 P B IR | S table BB D140 5 ER B & UPBERR |
(AN AV EOFFE), BwnwE S a0z Lz w7,
window L)L 13 —500HU, windowli&iZ1500HU (fifi%F4=f4)
Lim— L7, AIRIEPHEE R % & OB ANERE R O fFAT
W2 L, standard algorithm DR S 4 MEEM L 7-.

MPR (multi-planar reformat) {§IXfERIER L & UEF 24D
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Fig.1 Transaxial images of lung phantom on
1mm collimation width at variable pitches.
A:1.0,B:1.5, C: 2.0, D: 2.5, E: 3.0.
Images acquired at variable pitches are: as good
as at pitch1.
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KRBT, EIRETE 2 108 O1ER L 72, MPRR S 4 AR
tpitchl, pitch2 TENENL3mm, 1.7mmE L L7:. Th
EE CRI%SDSNILEEE72DTHY, ZORAT A AEIL
BMHECHET LI AT A AREMIE L TWADRLTH 5.
F /- L b 2mmbLF Tthin-section CT & FEFRT 5 125 &
HL <, 0.4mmDZEIFFOV19em matrix 512 Tlvoxel 5T
‘9 , MEZ A% v 4 5128\ TEHK e partial volume effect
EEREEDETETH LB bR ol b ThH S,
MPR{&G’)E}%J&I RS EREERIE1 ~3mm T, AFEFiE 10mmfH]
b & L?“_. g RS 135 O B T L IR |2 A S R e T T S %
VB U CHHE L7z, 3D-CT{%iZAdvantage Window 12
TSI i NT»hHlungf Y 7 P Z{ER L, rendering modeld
surface shaded display (SSD) |Z FbUl & 2 &UE 3 Dl et A*
£, BRRME THiMASASE I S A "MIPZ IR L 72,
3D-CTIZNEE A 5 Hvasculature T i & LT, FEE AW
DR H30° FOMEE L, A (Z#) 283G THETO
4 B g R e L 72 (Fig3). ST — 7 VBEIEE D%
12 & % 48 A O 5% fe DAL T ASEIR ~ Bk T m o
RBIE T CIZONEKELTL B THA ) LEZ 72D
Thsb. ZOE, BRPFELZVEBOMEDNDERY %
B 5510, EELrEUCREOERE 2 Ea—-y— L
THFMICHIE L7z, % 7opitchl, pitch2 TS DIEEE D
IR D DT, % HEGHE Lpitch2 D80 D EI{RD
A s, pitchl D40K O EERIZH:NY T 5 & Bbi 5404
R L, EEMEEITo7. %8, MPRIEB X U3D-CT
(MIP) 11375514751 TER L 72, HEHTR 3B & UMPRI&IC

HAERSEE $59% 35



Y1

i3 55

2 F \
iJaIIIIIiII

]

Fig.2 Coronally reformatted images of lung phantom on 1mm collimation width at variable pitches.
A:1.0,B:1.5,C:2.0,D:25, E: 3.0.
Pulmonary vessels at pitch3 are irregular.
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(a)bronchovascular bundle
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(3) WgBE 5 & USHERSHER:

3D-CT (MIP) 842 B8 L T ksl o> X 5 7 5 22 5F4ffi i 3 2

T AHOTEE L CHEHROGERE* 5 HIOTIE
FER M 124 U T £ Arotation effectl & 5 stair-step artifact®
DOFEHFNEH L7z, e
(1) RE S EBTZ K
(2)vasculature
L DEoRFHBICBE LT, pitchl DHlif£ % standard
& Lpitch2 D {87513 T[S (good), BEEEZHL (fair), H1L
(poor) & grading L&Ffli L7z. ¥ 3 4 ORMSHREHEME
PR A IZFEE LR L GAREoTERRE L, —3L
o liGEId=A0E LAE LERTa R Y L,

Table 1 Phantom study

ST/pitch 1.0 1.5 2.0 25 3.0
imm S 1.27 1.40 1.65 1.67 1.90
immL 1.64 1.68 1.76 1.98 2.14

ST = section thickeness
S = small focus
L = large focus
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MO KINAEFAE) IS X 5 motion artifactHTHIEE & 72
% @ % Tl Lthin-section 1) A VCTA A F ¥ » S /=i
PTEROWTNIIET 5P THELL.
group I | JELEAE E D Ep~THiE
group II | LoKIMEDE £ 15 A DOE Tgroup 1L D
b
group IIl | KEYIRS & ) EOEA LT B L OLELD TD
AT

FIZ IS ZHEREIZ D (inner zone), I@EEEIZF D (outer
zone) & 2 43 L7z (Fig.4).

R

W& ORETCTldpitch2 OERE N dpitch1 2 AEHE & L
Tgmmﬂ~nwy“””gmm&HMWéht.kmﬁﬁﬁmwﬂﬁ
ATIAKLZ PR & (221 - RAESOESHE) 1313
), xUﬁaz%mu4w W%M'@umMﬁELtﬁ

Gxflpitch2 THitH S A7z (Table 2). BETF OB fits b %4
goodtﬁﬂfﬁ" M7z (Table3 - 4 - 5 i, ZEMNGIE Cinner &
outer DFEFI AR B O ldvariationD A TH 5,

MPRZ DG C I3 JER SR 133661/476] Tgood TH -
7z, group BIOIEBIEZAR D A3 5 b D Dgroup I¥inner zone
TG ATR R4 B A4 5 L7z (Table 6). Erxﬂﬁii 2
B, NERESTAL 1 E, 200 H T AL 1 B TE P T
trz. MaRERARIZ 126 1B CHi i S, HE éﬂ&
o7z 1 PNEIER Agroup IWZAFAE L, (OB GRRERRN) (9
Biba ADFFAE L IEBI CTd o /2. BEAF O Wil B 4% & 1
bronchovascular bundle 48{51/9445 (Table 7), = NgfE79%1/
10241 (Table 8), M9BE 3 & UNHEIR#EE3361/94%1 (Table 9) T
good & FHifi 2 172, groupBl TIEII > 11> 1, zonel Tldouter
> inner T RIF 2 5 85 & i

3D (MIP) {§ D5 T I BERTHBE R 344451/47 1 (Table 10),




56 Thin section/high pitchfili~1) # LCT

iF Mica. ||I'L|II|I’|’
7

o
, Illlll.
RmEEEE
A E C
v -
|I D E F
\ ' ml'l o | n

Fig.3 65-year-old woman with inflammatory nodule in rt. S*.

A~D: 1Tmm/1mm scan. A: inferior, B: 30°, C: 60", D: semi-coronal.

E~H: 1mm/2mm scan. E: inferior, F: 30, G: 60°, H: semi-coronall.
imm/1mm scan and 1mm/2mm scan images are almost equal qualitatively.

vasculature (Z8011/9445 (Table11) Tgood & FFii & 417z, BTz b2 AN A VCTASE & L -z Tl
3AD-CTIZL IO Z K ALND L) IXh o9, A A
2 $ WCTOHER~DIGH EvoTh AT “1' A E 1mm?,
2mm?, S5mm*¥, 8mm?, 10mm* L &EFbEFLTTr—7
filifE#thin section CT{£ &, JﬁfW A & D3 IE19904F R N FEBERRE b —5E Tid R
Hub® 7 7 >  HAFEEEIZ sz‘]L[iX‘? A AR % EEd il
pitchAVNE VR, ZEhHHOSREED BIFCH Y, Ax v ¥
R a—-L(ThbbF—7VEBEEHE)N—ETHILILA
F A REK, pitch/h & D) AT A AEN, pitch KO JF A2l )7
[ ORI EN TVvE 919, Paranjpe 5137 7 >~ F
- AN - AEARER 3 B ERRE L, 2T 4 RAE(Q, 3,
5, 8mm), pitch(1, 2), #IZARE:(1807, 360°) % A% ¥
7 A= & LTHRE LCRER, BRICIET — 7 VB E)HE
PHRIME L Y 2T A4 RE (D é W k) EEmaRRERRD
WEBEKTH o2 T B, FZTHA L ImmlE,
2mm 7 — 7 VBB TAF ¥ ¥ 2470, #@HEO ImmiEH) A F
Y EHBL, TORUEEBIEL:. HRIORENS X
I Ak TS T ORFE T idpitch2  dpitch1 & Mol L CAi@ gD

Fig.4 Compartment of inner and outer zones.
i =inner, o= outer.
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Table 2 Nature of small nodules on axial images Table 3 Bronchovascular bundles on axial images
group I group I1 group III group I group II group I
inner | outer | inner | outer | inner | outer inner | outer | inner | outer | inner | outer
No. of cases 3 5 10 54 2 1 No. of cases 8 8 64 64 3 3
good 3 5 10 54 2 1 goad 8 8 63 64 3 3
fair fair | 1
poor poor

Table 4 Interlobar pleura on axial images

Table 5 Chest walls and mediastinal structures on axial images

rt. major rt. minor It. major group | group Il group I
inner | outer | inner | outer | inner | outer inner | outer | inner | outer | inner | outer
No. of cases| 43 43 9 9 21 23 No. of cases 8 8 64 64 3 3
good 41 42 8 9 21 23 good 8 8 64 54 3 3
fair 2 1 1 fair
poor poor

Table 6 Nature of small nodules on MPR images

Table 7 Bronchovascular bundles on MPR images

group I group II group III group I group II group III
inner | outer | inner | outer | inner | outer inner | outer | inner | outer | inner | outer
No. of cases 3 3 5 35 1 No. of cases 6 & 40 40 1 1
good 2 3 30 1 good 3 8 35 1 1
fair 3 1 1 5 fair 3 3 26 5
poor 1 poor 3 6

Table 8 Interlobar pleura on MPR images

Table @ Chest walls and mediastinal structures on MPR images

rt. major rt. minor It. major group I group 11 group 111
inner | outer | inner | outer | inner | outer inner | outer | inner | outer | inner | outer
No. of cases| 25 27 9 8 16 17 No. of cases 6 6 40 40 1 1
good 16 25 8 8 6 16 good 3 4 24 1 1
fair 9 2 1 10 1 fair 2 3 32 16
poor poor 4 B

Table 10 Nature of nodules on 3D (MIP) images

Table 11 Vasculature on 3D (MIP) images

group I group II group I group I group II group III
inner | outer | inner | outer | inner | outer inner | outer | inner | outer | inner | outer
No. of cases| 3 3 5 35 1 No. of cases| 6 6 40 40 1 1
good 1 2 5 35 1 good 3 5 34 36 1 1
fair 2 1 fair 3 1 5 4
poor poor 1
o7, 1) 71 )VCT & conventional CT % ST L /=538, 1) #LCT

1) 71 )V CTDconventional CTIZAT§ A EEMHEE LTl
CT-angiography, 3D-CTAMERTZ 2 G0KEL, Tdi:
OIS RO HEVEETH S, LIhH->THAIE
pitch2{Z#51F ZMPR{%, MIPZOFE S EHL L 7-. Paranjpe
L2k B E ZEFROBFEEEIEA T A AEOBEINI k- T
KTFL, ZoO%FiZconventional CT L )~ #ILCTIZiH ¢
HoHbNb L)W, Kasales b i3 2mm/E Tpitch1.0&£1.50

FH 1142 H25H

DZEFF 10 D53 (Xoverlap 7z L Dconventional CT & 1) B
IT50%overlap L 7zconventional CT & [f%Tdh o72& LT
W5, BIRRNC &2, BHIIEITIRZWE LD D
pitchl TIEFEAER MR %2.0mm, lmm, 0.5mmé&hS<4 5
B, Siikm b+ 2 b, pitchl.5TIZFEMAEE%
3.0mm, 1.5mm, 0.75mm & Z{L&4TH 2z OS5 HEE
EEDL Doz LTWAEY, 85 b 7 — 7L IE)5HE
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B: Sagittally reformatted image of 1mm/1mm (pitch1) scan.

C: Sagittally reformatted image of 1mm/2mm (pitch2) scan.

The contour of the mass and proximal vessels on Tmm/2mm scan are irregular.
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Fig.5 A 34-year-old woman with pulmonary hamartoma.
A: Clearly demarcated mass is seen in rt. S'.

Fig.6 A 43-year-old woman with lung cancer in rt. S8,

A: Irregular mass with pleural indentation is seen in rt. S

B: Semi-coronally reformatted image of 1mm/imm (pitch1) scan.

C: Semi-coronally reformatted image of 1mm/2mm (pitch2) scan.

Irregularity of LV wall is accentuated on 1rnm/2mm scan, although the lateral chest wall and diaphragm are smooth.

& A7 A ABLLEIZ L 7zhigh pitch ") 7V TIREHH R 7 A ﬁ'a li#;if:‘: EVERTIRIBENHILAE U, M Tk
AR ZRE LB MRS EE LS, 7— 7“;u$§$fbﬁﬁﬁ'“ IREASERIAR & 72 ) R#ETH o 72 (Fig.6). pitch2% Hv
BT COPERIFRERL L 2w 2L, @E K_W;@am,a BT, AKILE R L 2T AT
(ZAT A AR % RS L CTHELZ W E WY, f%*ﬁ[c?) H HAGEY & BRI L TV AERTIE, #OHEE MG
BETIEMPRIE, 3D-CT(MIP)&OEBOMERE F, #lE DEFIEBRFLETH L EEBbNS.
DEREEEEZ VTN $0.5mme L7225, 4412 ImmE 3D-CT (MIP){EDMFETI, L Hﬁ-‘?’?ﬁr";‘tﬁﬂmif artifact ¥
pitch2™N 1 A NV TOFEREEI I mmTHoTHs 9 EBb Uizb D ZFOREIIMPRE L WVIRETH-7. 3D-
nas. CT (MIP)&IXHZH H DK X Z2volume data T 2 £\
MPREDIRFE T NERG R A%g00d & FEAM & 7> 013474 BlE, REE R ORI T (2K Sartifact ASMPR{E &
13661 Td - 72 (Table 6). MPRIZITFREDLHY # IR /g3 L,'f.i;mmf‘ii sk EbILD.
LDIZATHTH B0 HNERFIIR O MR M I8 £ 4, 4% Diederichs 5 XM 7 7 > b A HWTMESE, A54 A
WCEOEB TERSLET S L Ebh 7 (Fig.s). JEL, pltchﬁ*ﬂ]’&}_’lj WET, MEEFAS4 AE L D
bronchovascular bundlelZouter zone Tl A & B 2 L A 718 SVEIIIEAPELRT 7\ T A ARG LT B0
D, RELBECILER L HEEYIEELEWI L do MEFEL VNS TERETHLEWHW, ZOT LIdARE
THLIEH N 72 % H > 7245, inner zone TIHAEN 3 2 ifi#h ([mmfﬁipncha)“ﬂj ImmBL_E DA 4 o E & Ligs =
HIR, 4RI & 2T AR E & B ERAICEIR S LA S EEREWRT A, REEII/MERE & 1mm £ TO/NLEOBER
7z, MBED KM RIF 2 Z R L7245, e 2+ ERE LAY 2— LTI LSS &\ ST 2mmEpitchl
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A%+ 7, ImmEpitch2 A ¥ ¥ AT HFHEZ L2 D
EEZILND.

GEFAZT 7 2 P LAEBEORFRIZIDE, thin section-
high pitch/N") #IVCT & LT Imm/E 2mm BB OBGEZ 47 -
7z, BETIERATTE R WA, 2mmEA) 1 IVCT L/ NE
B LIRS T WA, 2mm/E T Dhigh pitchD i
T8 THBOR, GBI AR L,

T/, BAELKETREHTFOA 2 ) —=> %L L TImm
=, 10.5mm (pitch1.5) 8} % jifT L Tv>%. Paranjpe b i34
fixFxyDA74AFEE LTSmm, Smm% Ed% L T
L. RRE S SRR & EERICE V2B T1omm/E,
20mm 7T — 7 WVEBEREESREE LTWaY, A7) -2
7 HSH T IIEHE T 0 O R AR I A D X 5 Z/NE
BT HAxy 5, BETELZ2VWTHA). 2iAx
Y B AEMA T A AE, pitch®ORBED 5B ORET
HbH, SHICHFEEREDE ) RIKT > BT R MEREIHT
RTBEEDRENLEZTINLZRINTDO AT A A&, pitchiZ

DWTHIRIEDSLETH L. F0Mt, EE/i - BE, #HE
M, BT VT X200 e T, FEBEN 2 ERE
EBROBERAKLTBY—HEHR L.

w &

1. thin section high pitch (Imm/&) ~1) #IVCT% 7 7 » b A
B L OWAMEBMRZE T, Imm/E ImmBE)~ ) Ao
CTL I LA EIRIEL 72,

2. 77y FAZHWT ImmEAN) ANVAF ¥ v %

Mot 59

pitchl.0 - 1.5 - 2.0 - 2.5 - 3.0THefR L 7=, TR TIE, 13 &
ACTERFICE AL LD o7z FEIRITE Tldpitch3 THLE
AEEASH: U7,

3. BRI T IlmmlEAN) 7V A F ¥ 2 % pitch1.0 -
1.5 2.0 - 2.5 - 3.0CHRME L 724538, FEMA T A AL (44
&) i Z/ME T TIE1.27mm + 1.40mm * 1.65mm - 1.67mm -
1.90mmTdH 1), KEHLTIEL.64mm - 1.68mm - 1.76mm -
1.98mm * 2.14mmT& - 7=.

4. ImmlE, /NES, pitch2 % W TR 2170 72 &

Z AHEWFE Tldpitchl & IZIZ[ESE 2 WEDFHH T,

5. MPRIZIZFFZ DL Y OIEBIZIZHEHTH o 70 @R
ROIEFE 2 T 1Al A L Bhbhi, £ f-fr,dum%,
FRAR A O Bl B R <o A & 2 AR T HiEEY 42 &
OW G LA EED S, s Lfi/NER & ORGRORET
W ATEEPLELEZ G,

6. 3D-CT(MIP) &I, LdE8hC X 5 HEPHET A ED
artifact * 2O A D OOEETH Y, MAWEIZRITFTH-
7o

7. thin section high pitch (1mm/& 2mm#Eh) fili~~1) A rCT
X, HERTETHREBIEETH% L, BonlzigeE T
RELRTHOBONLFM R ATy v L ERA LN,

i

77 ¥ b AOFHICET G B W AGE- YMS TIERRE,
FCTIRECE D % Wi R BB AW ghaet iz
K, SREBEEZ IO ETEMOEMICEI LTS,
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