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Lung Lesions 5 mm or Less in Diameter: Detection
and identification by multidetector-row CT

Hiroyuki Ishikawa

PURPOSE: To clarify the limitations of multidetector-row CT
(MDCT)in detecting focal lung lesions of Smm or less in diam-
eter by pathologic/high-resolution CT (HRCT)correlation.
MATERIALS AND METHODS: Twenty-two patients who
underwent both preoperative HRCT of the entire lobe using MDCT
(MD-HRCT) and lobectomy for primary (n=21) or metastatic
(n=1) lung tumor were studied. The author attempted to locate
any focal lung lesions other than the main tumor throughout the
resected and sliced specimens and to identify the opacities cor-
responding to the macroscopic lesions on MD-HRCT before
histopathologic evaluation. Then two observers without patho-
logic information attempted to detect the lesions on MD-HRCT.
RESULTS: Ninety-one lesions of 5Smm or less in diameter were
found in 15 patients. Histopathologically, 13lesions were classi-
fied as bronchioloalveolar carcinoma(BAC), 38 as atypical
adenomatous hyperplasia (AAH), 9 as reactive hyperplasia (RH),
19 as inflammatory lesion (INF), 8 as solid lesion(SL), and 4
as showing no organizing change. The author, who had knowl-
edge of the gross pathologic examinations, identified the opacities
at rates of 100%, 82%, 56%, 42%, and 88% for BAC, AAH,
RH, INF, and SL, respectively. The rates of lesion detection in
the absence of knowledge of the pathologic examinations were
85%, 58%, 22%, 32%, and 75% for BAC, AAH, RH, INF,
and SL, respectively. The rates of identification and detection
of lesions more than 3mm in diameter were 90% and 57%,
respectively, while those of lesions less than 2mm in diameter
were 71% and 35 %, respectively.

CONCLUSIONS: MD-HRCT proved to be useful in detect-
ing focal lung lesions of Smm or less in diameter; however, it
is still difficult to detect lesions of less than 2mm in diameter.

Research Code No.: 506. ]
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Pathologic/High-resolution CT Correlation of Focal
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A, MFROBREZ R A 2 ) — = ¥ FIREIZCTH R I
FHEND L9122y, NERRBEMREL S RS
D LI holz, BRIBHEMKHE DI IZIRE DLHS
PR ODPEIR % BHIE (5 3 5 840 RECT (HRCT) A" AT
HY0D EEIHE TIXEF OS8R &L OX P RIFTT
DHEE B TTHETH 599, HRCTHT AL & B O3 2 6
%5 N7 MR IZHRCT T RS HEMIRZ % 5FHi 9 % B DR
L BH, PR BT EI R T O L ERAL O 7] % A5 e
THhbHZ L5, HRCTHT A & HHAMIT LT E 24
A, BEOEZ A smmbl T OREHEMRHZEICET 5
MAZ TG TIE R, EOFR, SmmLLTOREICOWT
IR F BRI IZ D H A A, HRCT L TORIEHEED
HeEbMETH Y, BROZGSIICEE L TWAIIRICH
5.

FDO—)T, B L 7-Multidetector-row CT (MDCT)
I2X b, —hiEeRIzb 7 AL Othin-section CTAYES)
ICHIATCE A &9 12% Y, YIRNCEARSER S W7 myhR
Ja 25 ASHRCT | Cretrospective (MR [ HE & 72 o 72,
F 7z, AR & oM X ) R R M S O I S
X Il ASAAY £ CRERE & & o 72728, HRCT LD
Z LY RIG EOREDOM T L ) M DIEREICR D,
SmmELT O RIBHEMIARZE 2 BV 2HRCTHT R & REEHLRE D
s EIT) ) A CHRAMEREET 2 Z LRSS,

Z ZCTAWIETI, MZEYIBREI DM EARERE T SmmbL
TORBHMFEZEE  FodREL, TORMBMEHITR %
B S 22 L7z9 2T, MDCTIZ & 5 &RIZEHRCT L @
W ERARI-OT, ZORELRETS.
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20004E 6 H 722520014 3 A ¥ TOMIZHB RKEFEF B
IR IRBESE AV BT EI R ATHEAT S h7z28l o 5 B, TRl
IZMDCTIZ & A 4 E)Ei#EHRCT (MD-HRCT) A5H64T & 11,
YIERHl & MD-HRCT DX IE AT HE T & o 722241 % s NRIF
MR EDOREDOTSR E Lz, W&o e o7 6 FIOAR
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1, bR O/NITENE 2 6, BEHREREORT L&
#5160, EBESZ ML 1 6], MD-HRCTD 7 — % D%
FEZAMIG AT, & A7 I SEVENAE 2 B (Bl & R~ L Be R A%
1B TH-o7.

22EFOPFRIE, BEELE, s, E#5iZ43~80
%, 6T TH o7z, CIBRMEEITA L3 6 B, AP3E3
B, BTHESH, ELETH, ETEIHTHo7. i
B BT BARRDOYIBATR T D 5 FIREDH MRS M
I FEVENGRE A2 150 (BRHE 1 7650, RSP ket 2 49, B P bR
#E U, NRNE 1 B), EREBENGHEAT 1 B (ERIE) T
otz BHHED 1 BHIATHTI SRS BT oW
TWRWIEFITH o7z, 22EFI D FHREOUREEIX 9~
3I8mmTdH -7z,

B &

1. #§BIMD-HRCT
CTIZGEH#LightSpeedQX/iZ M L, #rai10H AL
e sz, HHIE120kV, EEEI7T0mA, ) A= 3
>1.25mm, HQ mode(¥ v F 3)Di%ET, 1~8 [DIFE
LTI FEMESE L L, 1.25mm/E, 1.25mm
MF#Z TFOV 17.5cm, FHEH Y 4 7Bone THAMED ) Z,
A4 ¥ Fi§E2000, 74 > Fofli -400THER L.

2. RRIEIRSR & RIRAERRS T

CIRRA 13 AT BRI AR LESLIIC10% RV~ ) & EA
L 2~3 HIE[E%E L7z, CTAT A ALFEFIZ SmmELTO
E22H & AN, MEEER Lol 36 IcHgEL, K
& S0 BUEEMO MDDy & 9 T O R E MR
/T, SHicBWTHIRICERELZE L7:
%, MEHERZEOOHL, A bEI) r—2F Vi
ATV, TRERHLEE & B L 7.

3. MDHHCT&@HH:
1)[@ m..
ﬁ%*ﬁ%mn&#ﬁu IR PER IR DR
R4 £ MD-HRCT L CRIET 5 Z & TN _E O X i8f%
B L ORREERAL & kTSR L, WA IR 29 B RS
BIMD-HRCTTHEETE A2 E L7z, BEFSFRETE2
bOF[FETRE], FETELRVbDE[FEATEE]E L
7e.
2) B FERR
ﬁ%ﬁ%m%%trw&w2A®%%@@@%ﬁﬂ@u
BEEREITV, WEORMBEZFHE L 7:. 2 ADFix
EﬁﬁwwﬂmtﬁmLf74»Atl —&MFD T 1 IV L
THWIIHNSACHEE 21T, YBRIEROTXTOREH
BiRZE S~ — % FEiTo 1z, BeselEREE 2 A& b Tl
FTNEE L, Fisehem 2RI I e O % = 47
o7 2 NDFHHEDH B 1 AL EX~Y—F > 7 LIRE
EHITREJEHIEL, 2 N bv—F 2 7 Lo lofi%
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GIBRAE SmmBLF OFFEIIOIRED 1), 15BIcH ST,
1551 D F 2 IR AEAT 1451, BRI 1 BITH -
72, OURZEOYEREEIE 1~5mm, 3 3mmTH - 7.

. TRIBARARESHT & YIRRTE (Table 1)

911”220)J“ﬂﬁ%ﬁﬁ%qaﬁﬁii 50 i fa #E (bronchi-
oloalveolar carcinoma; BAC) A¥134i%8, SRS IEHATEH
(atypical adenomatous hyperplasia; AAH) 2%38%5%5, BUntk:
T (reactive hyperplasia; RH) A% 9 9825, &% 4aEd:
J%% (inflammatory lesion; INF) 251995%5, Fe5EHI%%E (solid
lesion; SL) A% 8 WA Tdh V), HIEEEA CERE IO LA
TERVBIIARERZEDS 4 LA SNz, SRS
B OYIEEED 534 % Table 1 (SR . %238, SLIZAKILHE
5 R L EERASEN 1 WA B X OB M FAREIER (renal cell
carcinoma; RCC)2 WD 62 V), WWENIZELRNFEL A
NBRVIRETHAH. RCC2IHEDENLIIRCCTH Y, 5%
D D8YRED FIRZEIF VT HETHh - 72,

2. MD-HRCT & Mttt

9192 P [m] 5E T REDS66HZE (73%), [RISEANTT REAT25HH%:
(27%)TH Y, HRHTHEEIATIRE (52%), BT EED44
R (48%) Th o7z, FEARFETH o 7225 TT
MIBATHRETH o 72, 2 NOFEEEERD TR 1322551
TBOBM22045 - 22157 Th o7z, ¥—F 7 LIzBEER
BOBD2081ME - 190fETH Y, FEERIZUIRPESmmEL T O
Y LB BO B OB - 38BETH - 7.
1) CIBREE & [FESR - MR (Table 2)

USRI BT B FEEHE - BB & Table 2 (7R3, YIER
7 3mmbh_ LRI 242528 38K ZE (90%) TH Y, 2mm
LUF 3499825289025 (57%) THh - 72, YIBREE 3mmbl Lo
I 24202300628 (71%) TH 1), 2mmBL T Tid499%
ZEHR1TIRZ (35%) TH - 7.

2) PRSI & [FI5E S - MR (Table 3)

FIRPHREZ W R DRl E =R - M EE % Table 312783, 4]
[5:4% 3mmbL I BT AHBHEERIIBACAHT 7 3525 7 9525 (100
%), AAHAH209FZ 114952 (70%), RHA® 1 JHZEH 0 9%
%(0%), INFAS7 JHZH 4 525 (57%), SLASS WEH S
22 (100%) TH o 7z, YIERFE2mmLL T IC BT AR
BACH 6 25 4 JHZ5(67%), AAHATISFRZEH 8 JiiZE (44
%), RH%S8 R 2 5% (25%), INFASI29FZ 2 #Zs
(17%), SLAT3 WZET 1 HWEB3I%)TH Y, 3mmll Lo
FHEEDT 1 IRAED AT - T-RHZ BRITIEVF S YIBREE 3mm
PLEICH UEESRTH o /2. EMHZE TIEBAC 2 E L RCC
1 IEDPHHATFETH - 7205, Wihd 2mmPlFTH -
7z

T2 IR IR O EEHAE & MD-HRCT % Fig. 1~
S5ITRT.
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Table 1 Size of lesions on resected specimens for each patho-
logial diagnosis

Size (mm)

Pathological 1 2 3 4 5 Average
diagnosis

BAC (n=13) 1 5 3 3 1 3
AAH(n=38) 3 15 14 4 2 3

RH (n=9) 4 4 1 0 0 2
INF (n=19) 4 8 2 4 1 2

SL (n=8) 0 3 3 1 1 3

BAC: bronchioloalveolar carcinoma, AAH: atypical adenomatous hyper-
plasia, RH: reactive hyperplasia, INF: inflammatory lesion, SL: solid lesion

Table 3 Correlation between pathological diagnoses and de-
tectability and identifiability of lesions on MD-HRCT

Pathological Detectable (%) Identifiable (%5)
diagnosis

BAC (n=13) 11(85%) 13 (100%)
AAH (n=38) 22(58%) 31(82%)
RH (n=9) 2(22%) 5(56%)
INF (n=19) 6(32%) 8(42%)
SL (n=8) 6(75%) 7(88%)

MD-HRCT: preoperative high-resolution CT of the entire lobe using multi-
detector-row CT, BAC: bronchioloalveolar carcinoma, AAH: atypical ade-
nomatous hyperplasia, RH: reactive hyperplasia, INF: inflammatory lesion,
SL: solid lesion

£z =

19994E ICWHO G D URT A% S, AAHASRBIRIFHZE
ELTEHZESINADY . AAHIFIRRE (2 8 58 B (2 & F
L9190 % OFRESEN, %A EREN, MR TNk
12X DVBACORHERE LHEE SN TWB Y, 2512, 4
[B]DYET TIIBACHFERERRIZ RE S 2Dy, @i kb
2 WBACIZHIS § A2 B 158 Dtype A EBIZIEF ICTFHRLSE
I CHD T O R OER L SNTEH'Y, HRCTTHERT
BHEFITAKE V. BACEAAHIZHRCTCIREMT W 775 A
I B $EI (focal area of ground-glass attenuation; FGGA) %
BT 5L SN Tn31M2093, JRAHES: EomE O &
PUFEHE TFEHEAL STV B LISV, HRCTTHi#E %
BT B -dOEMITES TV W, #0789, HRCT.L
IZAAH L BACH X P ICHNT 2 2 L RN TH S,
LA L, AAHIZ SmmEL T b DAL nwE S, CTTY
ZFT/INEVFGGAZ /W LT ALENH DN, Tz,
W EITAZ ENFMEERODNIH LRI H > T,

INEIZ B\ E B NIFEZEDOCT & REE % ke L 72 Fgeid &
NETIZD WO STV 5220 Munden 521309
WEGE T P OB L -CTRE L BIREEDT L D12 lemPL T T&
2726451 () H17THITROBEIES 1) ) 65921 B\ THHELHL
2 W L 7oA R, 38IRZE(58%) NEMTH o - L i L
Twa, F/2, ZOHRETIE sSmml FTOREN 8 IHEDH

R 14467 H 25 H

Table 2 Correlation between the size of lesions on resected speci-
mens and detectability and identifiability on MD-HRCT

Size Detectable (%5) Identifiable (%)
imm (n=12) 1(8%) 6 (50%)
2mm (n=37) 16 (43%) 22(59%)
3mm (n=24) 17 (71%) 21(88%)
4mm (n=12) 10(83%) 12 (100%)
5mm (n=6) 3(50%) 5(83%)

MD-HRCT: preoperative high-resolution CT of the entire lobe using mul-
tidetector-row CT

D, ZO%RMPITIIMRE 3 WA L EREES 3 WLl e
M, SmmPAT OFZETHENE, FFICHREOTREMNDH 5 &
LTwWh,

Keogan 52 [ ZHiE DB ET O 720 1247 M 7-CTTHHA
S N7z 4~ 12mm KOREEIPERZL25BI367HZ 12X L TiaE
B PREHLEAT R & 0 BB e T, RS,
EMD 4 RE TN T RETHo L EWMELTW
L. WA OREIIIY RS NI BIRETE P o72b
OBEEN, BUNREOEE L FEOILOREES 2 2
LTwa,

KIOHEE LT, ILHES®iE, SIBREE 6mmELT D5
{ERIDGRGHE 5 BIOCTRT RAB|E L Twab. Fi, iiks®
13, YIBREE10mmBL T OB w41 B 2 iRaS L, BifE4%26
W2 (D BIRFEA24I%), FEREAT1SIRZE (BB MEARAEILEE 9
2L, EanliE 39N, PIFFEREVEINZS 2 WA, ) CNET 1R
E)THhol e E L TWAEY, ¥4 XML PIEFRIZETR
ShTwipw,

AAHIZ[ LT, Kushihashi® ' iZbronchioloalveolar ad-
enoma (AAH & [i3%)4 ) 7 9575, Kawakami 52 ZAAH 9
BINOMRZEOME & RO L% HE L TWAHDS, wWihd
SmmEAT Db D& FN T, —J, EELPIZAAH
DY 9 BlI4RZEZHE L TBY, ZOUWREZ0.706
15Smm KT SmmFD b DA 261 5 wWEGIThTw5E, #
DT 4ammIl LD b DIICTTCRIEMFETH 7L LT
5.

GGAICBIT 2#kiEL LT, RIGS5©E, HRCTLEGGA%
7~ L7230dERI36IREE 2 f0d L T\ 5. ZOPERIZBAC 257H
%8, AAH 1%, FEMEBERZ100WZ TH 5755, SmmLL T
DIFEREFNTHA v, BRI, HRCT E20mmBL T D
FGGA % 2 % Ii#FRZ2I- O\ CTHRCTREIC & 5 REM 2T
47V, 8SmmBl R 45 Fitype COMRHE O T AEMEATE
7o ORERRI ARSI 1TV, SmmUL T IZAAHR #HiE
BL NI ORBBIEEIT) iR LT 5,

INSDOWEDS, SmmIl T ORETS FFEN, mEE
I AAHO T EEMEASEH B Z L A3 555, SmmELTF OFF
ZOCTHT R L RET ROM I3 TH B Lidv e,
SmmELF OIRZIICT TORM RHHE & DX oo W < 2
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LORRAE Smm L T DA 2 R BLREL & e o REAECT o0k 1

Fig. 1 Bronchioloalveolar carcinoma, 3mm in diameler, in a 51-
year-old woman.

A, B: Histopathologic spacimen demonsirates bronchioloalveolar
carcinomalH & E stain; original magnification: A, x40; B, =400).
C: The opacity corresponding to the lesion is identifiable and
detectable on MD-HRCT (arrow).

Fig. 2 Atypical adenomatous hyparplasia, 3mm in diameter, in
a 77-year-old man,

A, B: Histopathologic specimen demanstrates atypical
adenomatous hyperplasia(H & E stain; original magnification: A,
%40; B, =«400).

C: The opacity carresponding to the lesion is identifiable and
detectable on MO-HRCT (arrow).
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&, hEHDZVIIRUNMIRED LT H S 61250 THRH
T L4807 0, fEHDsingle-detector row CTIZ £ AHRCT
TIRAM 2 W T @ a5 2 & RS o THiie L R
Otk cH s L EZ LA,

£IT, REFETIIMEDEREHOREMERE TR
L 1 i 2 e AR L R T i e BRL ) 5 ML LA PR LR &
AL 79 AT, MDCTIZ & & &URIFEHRCTTHEED
FlEERMR, E6IIHEERIZI N EHEERELL.

R TIE, UIRREE Smmbl FO91#§%d 5 &, BACE
AMHTSIFEL B LN E o, BACEAAHIIF~TH
WENIRB THh - CEMICEIE L, Wi cs
27z SFITIRED AL -7 EREISEVWion,
ZOEHRIZAAHNRAIZEH LT vE I Ih Tl
oLl -S4 5, $/, BACIINEMS FEEEE LS
Wi, B o@EClaihoBRRITHRCT | Smmk
THEY, WEMETIE ImmkEFTALRE, 4, LH
XGOS T, SmmbL FORMEEAN 3 SmmA 2 #, 3mm
FKIFEINATVE, FOL5 % Smmbl T ORMAEILHE
DR TIIWF 157 Fitype ATH D, [11H SO T H#E
HE BRI dE i  matEEsTh = 1
EENTWE, RiFRCREHShAIMEDBACIEC N E
TOERATROME LRb A2 vlilicHYS T L2
ns,

THRI4ETHIIH

Fig. 3 Reactive hyperplasia, 2mm in diameter, in a 73-year-old
woman.

A, B: Histopathologic specimen demonstrates reactive hyperplasia
(H & E slain; original magnification: A, x40; B, »400),

C: The opacity corresponding to the lesion is not identifiable on
MD-HRCT (round).
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AT | 9%, RCCH2METSH N, RCCEMIZEITARCC
2R S R TR M & e IR s A e,
F7z, MEREECET Y 2230 b SLICOE LR A RIERE &
LTERECHD ¥ LAY, RFEECIIS TG
oo IHEERDREFIZ 3505 Smmbh FOSLO IRz L
TidSHEEMEZERLSS A TRHT L ENH L L EL
A,

LUEREE & [WES - Mg oMEE, Immll L TR0
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SmmAOFEOBRBEIS0%THD, I—dmmAOHEL
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Fig}. 4 Inliarﬁmmnry lesion, 4mm in diameter, in a 73-year-old woman.

A: Histopathologic specimen demonstrates focal fibrosis (H & E stain; original magnification: x40). A B
B: The opacity corresponding to the lesion is identifiable and detectable on MD-HRCT {arrow),

a “ Fa T
Fig. 5 Solid lesion, 2mm in diameter, in a 57-year-old waman.

A: Histopathologic specimen demaonstrates clear cell carcinoma, compatible with melastasis from renal cell carcinoma g4 ‘ B

(H & E stain; original magnification: x40),

B: The opacity corresponding te the lesion is identifiable but not detectable on MD-HRCT (arrow).
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BHIEBTHL LA E A E -t REFRIZEITS
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R & Bl OE S LMK R O BROFHESLETDH
%. RHEINFO[RER - HHEIIRHT56% - 22%, INFT
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FOINFOMHEDST% THAHZ £ 5, HRCT EBACR
AAHE DER & LTINFZSTHICE C LEVHH EERS
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SLIZHRCT L &iEE+* 24 A 2 L5 FEE M, FHEFE -
HHHENEWETFE SN, WTRLIBACY AAHD
DEER L. SLD I bAKILE 5 WEPRETRETH -
72 4B VTNR D 3mmll ETH Y, MD-HRCTETHH
JRALATHER S 72h%, BMHBATEETH o 72 1 AL 2mmK
ThY, LB 2MEIELRETH - 22O RIEAT
BETHo72. 7z, RCC2IFED ) LREATRETH > 72
1 W2 2mm AT Y, MD-HRCT LILE DY) D (23
LR 2L Tz, ARFFETIZHRCTOFHIiIX§ T
TANWA ETITo72985, B —ETHETHELTOX
SA AL OGN OCME LR TAZLIERTALER
5, AEMD-HRCTOF HEEOBREHPLETH 5.

AWFEDOMES & LT, WREZAIRMICER S NIRE
L L7270, AIREIZIEMASREE 2 RENHV ETF 5T
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ENT-TRTOBEIIIE T 5 HEMAEH S Nz
DIFTIERV, FHERTIIREZNRECER IR

ERk 1447 H25H
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7 REME D BETE &V, A7 TRAES L 72 80ER1E Smm Lk
TOWREIL, EBRLYLLWITEESSH Y, 5 fprospec-
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ISR BIORREFEIHREIZ L ), BACEAAHR &)
122% Smm AT DR B HEMHZ AT ISR S N, MD-
HRCT L D3fIIZ X W BACE AAHITERICRIES A Z L
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IZBWTIERFATRIR Sz,

B
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