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CT Diagnosis of Solitary Pulmonary Nodule

Shuji Adachi

The CT (including HRCT) findings of solitary pulmonary
nodule (SPN) were reviewed. CT currently is the imaging
modality of choice for the evaluation of SPN. Important roles
of CT are detecting pulmonary nodules and distinguishing
malignant nodules from other benign tumors or inflamma-
tory masses. To differentiate malignancy from benignancy,
it is necessary to evaluate the CT findings of SPN, includ-
ing morphology using HRCT, attenuation of the nodules using
thin-section CT, and enhancement effect on contrast-enhanced
CT. Also important in this distinction is the evaluation of
satellite lesions around SPN and the relationships between
bronchus, artery, vein, pleura, and interlobular septum. Spiral
CT has greatly expanded the usefulness of CT in the evalu-
ation of SPN and has become the imaging modality of choice
for SPN by combining the advantages of a single breath-hold
acquisition and improved MPR and three-dimensional re-
construction capabilities. MPR and three-dimensional im-
ages of spiral CT can also be used to display the three-di-
mensional relationship between SPNs and bronchus, vessels,
or pleura.
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A2 5534 0] B ARBRE T SRR X5 (1998410 5 ) O
75li# | Common diseaseDW{EZHT (7. JWECT) I2BWT, [MMH:
BlERE DTS | DEETHRE SN L OT, HAEEERSHIS S
WEZES L hHSEEEL.
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Jifi 7 > IT P4 B R ZE (solitary pulmonary nodule, LT
SPN) DE{EZHTIZIE, MEBEMERLCT, MRI, PETZE
HHVSNED, FO%HTHIEREMER & CTH .0
BEF BT, WEEAGEIZ BV TSPNE A GEICER
FTREEBIIBIC DB, FAEBE ORIl ES
Wi 2 2EICBWTENBH L ED L I LIIRG/mDO%
W IZAHTHAH, FIBRRES &0 REEEC, £ oft
DORFIEMESR, [ELHASES EOMEERT &b
Mk L LTEELTB{LENDH S (Table 1).

faEp A E R BV C s ER )l e R 2 &0 ARSI
HEhsd, LFLLA—0FETRER ATV RV,
Fleischner Society D&Y T2l IEH i & OBER I TS
%8S Z A TE MR T TEARE T, BEgids~
30mm, MERFII30mmElLE]E ENDA5, 10mmEl Lok
PERE LRI L b H D, AR T EAE R TSPN L

LTHOLNBIFEIZOWT, CTRRIORE L EDH, &
BHZDOWTOCTET R & WIREE G AT L TN 5.

SPN2MICH 1T 5CTOHREIEEDH

a. TETEasHn

SPNOZRFIZBIT ACTO%E 1 OFENLHLECTHV EIFT
H5H. HHACTORFEIC L V1530 ED 1 B QMRS
OB RS ROMAEN T L 20, FREOCTHRZE L
THBEREHMTLI TV Y, [HEEAMEHE TIRIBEE
P EREL L LDELR ) DO EESMSHEE LSS
Th, CTTIRELDICLBREL LA RVID, SPNO
M AEAST 3 5%,
b. EAVRSET (MEARRSET)
1) B REECT (LUF, HRCT)IZ & A AER T

WaER AL B B CSPNASEE b N7 AL R A B DRI
CTHfFhN 5435, BEDI0mmE, 10mmMEfEDCT TILEL
SRR O 72 0 B E DB L 2 D TR WA
L B, FIZTHETIRITEO/NIENGELNIHE
I RELBOHRCTAWE TS 1), SPNOTEEZETICB\WTE
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Table 1 Differential diagnosis of solitary pulmonary nodule or mass

1. Neoplastic
a. Malignant neoplasms
Lung cancer, metastasis, malignant mesothelioma
b. Benign neoplasms
Hamartoma, sclerosing hemangioma, plasma cell granuloma
2. Inflammatory
Tuberculoma, fungus ball, abscess, encapsulated effusion
3. Granulomatous
Wegener's granulomatosis, sarcoidosis
4. Vascular
| Pulmonary infarction, arteriovenous malformation
5. Developmental
Bronchogenic cyst, bronchial atresia, sequestration
6. Others
Intrapulmonary lymph node, nipple, artifact

g kT Tk

HMT@,HZ?(XH%Pﬂmm AT A4 A1~
3mm & # < L TEMAREDI S
view) /& { LCZERMMERE B L, 3) BRI L
BRI &) E{RILE AT, REE B X OISR GELC &
N5 eI REEDCTHIE %155 HiET, BIEMICIZAREC
h 300;.1%—'}% ORI REE vba, HRCTIA @f"ﬁ’(ﬂﬂm
ORI IZENS Z &5 O RREES & /NER S LS T N
R DBGERDOIBN TR TH Y, F7-UBRERD L —~
BISHIDT 2 W{EMESND Z L5, SPNOBEESITIZ B
A H B E YT, HRCTCHigEZ 58 ir R & L Tid,
1)spiculation, 2)notch, 3)MlSKaATE, 4) Wik % %A
AE, S)EAITOMAETEREY, 6)F ) HT7AHkD
WIEE ERD, 7) X, HXIIC F B, &0
FONRTOEA, RO ZAxE, BEZNEOM
REDBERGERATAH I EICL ) BMERR L 024

R, LB H A RETETHL EVbRE,
T2l T SH ACTE FHWT 1 [ OGS |- T |- it 7 —
¥ % f# 72 £ Tthin-section® FHE R W 1€ % 1E 8 L T,

A &8, 2)FOV (field of

Multiplanar reformation (DL FMPR)® %23DIH[{£ 7% &0 3 et
B % FERERTAT % AT VW BB~ DIGH AT b Tw 3,
2) B DIREEZ & 2 BN

T N JR 52 0 AR D CILI G RAL R NG O A7 s i
HTHb. AKLEELEEOS IS O 2% 5
FHERRiBRE L EORMER TH L. L LIS s
B R Wifg 5B GBSO O F ABOHIRLRBN G
IRACDIE I A M 7% 720, FIRALOE DB 1 f 12
CTHEHWVOLNS., CTTALNG AIKILD/S% — > 21E, O
AN, VR, B, Ry Fa— ik, UL, Mﬁ
%, RRMAAHLERHBH, UTAME, V7R, B
W, By Fa—-YRBLOPLRIZEM Y — > D FKAL
THY, RIEER IR RS, Wi i e b
H 55 (Fig. 1, Nwi,fﬁnafﬁUJL%if}WKV’%
splculatlon’{“ﬂrﬂmiﬂ'ﬁ(} B2 EOERELRET DR A LN

L a AR b L H b fa{’;‘ﬁ.ﬁ‘l.lu‘flehl' LT, I
iﬁﬁ%}—lf’)‘ﬂ'ihﬂ W% ECHREZNZ 85 L% D B

F72CT% Hw 7 B8 o i il 52 (CT densuometry,‘ N,
EPRONER & ZIZE CALE, [ AE X D164HU % 7754 5E
IS & DB F 4T 2 & 12 & ) BIRIED A% H5E L (CT
nodule simulator)'”, EIEDEHIATFETH 5 & QLI H
A, L2 LCTHEZ D b OHSCTHE %4 TuLlI K EIDFEAE
BRAL7 SNk DR DZEHS, B TRCTHEDMxHEIL
HINEEMED R VE SN TS, BEERN & DMy 7
IR BEZE 2RI L 7- M8 o> BRE O HIET b CT nodule simula-
tor L ETH B Z LR, FHIMMTH D Z Lo SEHKIY
IZREDIEH SR TW RN,

ZOMBEMAEE A RBT 27 & L Ciahli@aiEic s
HERABOEESHTFoNE. L LAEICIBNTY
10mm/Z D38 DCTTIEER B SR 0 22 O [ERINE O H
AL BEIE O [ 13 W7 2 & A% £, 1 ~3mm/E Dthin-

Fig. 1 A 45-year-old man with tuber-
culoma of the right upper lobe.

A: CT (10 mm section thickness).
B: Thin-section CT (2 mm section
thickness).

Thin-section CT scan (B) shows small
punctate calcifications, which cannot
be seen on the CT scan with the 10
mm section thickness (A).
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Fig. 2 An 82-year-old woman wnh metastatic tumor from colon cancer.

A: Thin-section CT (3 mm section thickness).

B: HRCT (3 mm section thickness). A B
Thin-section CT (A) and HRCT (B) show small punctate calcifications and spiculation. '

section CTOMEMESF 2 B W THERANERO AL O f B LEHOWTRIEOEN % T 5005053 5 (Table 2), 3
I % SR 9 2 L5058 A (Fig. 1B). e B O L E R 2T RN P EETH L Z &

WA & /5 ‘I‘lruimlm FW) EFTHRVA, BHERBTH - THZOILDIY RiFE
e RE D EEA 720 T IR W AR 22 B 12 BEDLENE ) DOBMPLETH L. L5 =i i
X, Jl}ﬁ-ﬂ;.f@EL:&";M‘FHE“E'c L CHEHRCTIZ BT B R EIE WKZLWaiE, RECHERNIRETH ) EmPSLETH 5.
JBT B HEHH 512, BECTICBIT 23R+ IEREIC
SRS A 7z (X [F)— W T 12 380 B R T R EE 2R b A 1
ABPTNHY, ZOHIZIESEACTSR, BEECTIE

RZFEN %8 (Common diseases)

HTh5H. #ECTTdEEH % v /-MRIDY ¢ & [ 1) Bifi#5#%AE (pulmonary tuberculoma)

— M\ ZARAZNE T LI AGETERE A 12 & 5 3E5s%h 0555 < IAEAGIE 3, iRSAIE (o & A SEREIEEER o JE) R <3 R
(Fig. 3), Hiifig=oZ OMONERTIE/NEIO b O3 5R%h R A i ERSITAR w%':!ﬂi MO T AL SN/ AHETY, SPND
'Ju"ifu‘7‘:60ﬁffi%@?*"-'h'lmﬂrl‘ﬁﬁ&' BEbh T z-19), “@I*FtH 24 ~44% W E EDH B E INE, EEAE ST 2ecmLT

ELT, HEHENE TILNER AR IR sE s K o0 & T, WIRRREORWIEREE L LTS, §2, SHUZABNA T

O, FIFE AR & D #e TLéiL’.’h‘ét&‘biﬂﬁﬁVﬂﬁB A%, F ERE RO FE B LI B (satellite lesion) <° [
TR ATZ L <, Mg+ oo Tlid/hfo b ol -"—j-‘x“i%_‘.iﬁ’wﬁ.&i—i AELMEROPREEREEDOAL LGNS Z
AR ATZ L < MiEA S E 720, W O&EBIH ]G & % k“ybfﬂf*ﬁi”ﬁff‘cﬁ DB T2 (Fig. 1, 3, 4). CTT
Zz2 oMb, L LRTFLESESKGROmEL & OBE TR REEICEN S Z Eh b, JEHAE T L“iiuuiéﬂl]@
eI R TR ALY <, SR LAZE Tl & [F H\ikEFf f“ﬂﬁ’"ﬂ]f AIRALR, & BT o fll 7 BicAR B DA 12
FEREIZHIRRI RS A OGN D Z LD Y, FEIWNETH S, 3. HRCT Tl FRl oo A B 32 s X.Jﬁﬂd;l:n—f:
SPNOZRFIZBITHCTORBFOHFT, RIEHELI LI AR, NEELUEO /NS ET R A IR (Fig. 4), NEEE
NER DAAEET & REOENTH Y, HF’CT X BIRER Mgk L LTHLNEZ LS\,
Rthin-section CTIZ BT % R OFF, &AL 5 Hudhxh L LI oS R L L TALNEMmE R aKbE: &

DRI ROZ LI aid, SRREDIIHRE At o RAEEYS %
Fable Readine sointe of GT (HAGT) i SP LEOBIMES DI ENLITLIEAGRE. T0L)
et bl L A AR RAEBIOBHEIIE, FBOM < cravmmr:};uvcﬁf;%ﬁfsufi—

Clinical findings, past history i - Lim b TR " SHIE & X4 10-19)

Size, shape, attenuation (calcification, fatty tissue, etc.) ﬁT LERCE ‘_t*% D, WEOEGHHE nas

Marginal structures (spicula, notch, lobulation) 2) B SR (primary lung cancer)

iprer suseoe, . — FEMMHO ) B, 3 RFELL Y bRMMP»SRET 2
(necrosis, cystic part, cavity, air space, bronchiectasis) B — s

Satellite lesion FAHERIRE I F970% % H e 5. Wi L ELR b O

Relationships between bronchus, artery, vein, pleura, MOERELLDFTEETH LD, — Rl TMY
and interlobar septum " . e o G T

Enhancement effect on contrast-enhanced CT HALNEZ LS\, B {LAIRMRAE L, L& T

[ Temparelenangs RS AR ASTNG. E i % | IR L G 50%9R 5 720 12CT

FH 1S H25H P
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Fig. 3 A 24-year-old woman with tuberculoma of the left lower lobe.
A: HRCT.

‘ B: Pre-contrast CT (2 mm section thickness).
C: Contrast-enhanced CT (CE-CT, 2 mm section thickness).
D: Resected specimen.
HRCT (A) shows a round nodule with well-circumscribed margin in the left lower
lobe. On CE-CT (C), the attenuation inside the nodule is minimally increased

compared with pre-contrast CT (B). The resected specimen (D) shows caseous

‘ necrosis and fibrotic capsule.
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(A)
Fig. 4 A 54-year-old woman with tuberculoma of the right upper lobe.

A: HRCT.

B: Resected specimen (another case).

HRCT (A) shows a well-circumscribed nodule and satellite lesions with centrilobular distribution. The resected specimen (B) shows caseous
necrosis with fibrotic capsule and satellite lesions.

14 HAERSEE #59% £6 5
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Fig. 5 A 47-year-old man with carcinoid of the right lower loke.
A: CE-CT (2 mm section thickness).

B: HRCT.

C: HRCT (15 mm cephalic to B).

D: Three-dimensional image (viewed from the foot).

’ "r

’ ﬂ B C
E
F

E: Oblique multiplanar reformation (MPR) image.

F: Resected specimen.

CE-CT (A) and HRCT (B) show a well-circumscribed mass in the right lower lobe. HRCT (C) shows a polypoid mass within the bronchus ().
The three-dimensional image (D) shows the smooth surface of the tumor, which indicates expansive growth. MPR image (E) shows the
mass, which is protruding into the bronchial lumen (| ). The resected specimen (F) shows a well-circumscribed tumor with bleeding.

TIET DA T RIRDRCREERZ R L, HULEBOMAMEILEE X H5H%, HiFTE (&SI O IEREEE) (ZiF5 L (60~90%),
BVIREEZRY. T oM RRAMEEE iG> TER L ST AR = FRICEH LBEOMEE RE TS
THAMENE\ZBRE 9 2 EAspiculad LTA LN A, L LIR OHYFETHY, HE¥ACTEHV73DEE R MPR{% CléEf
HCHRERRET & T 2 ELRIRAE IR E (5 BE, F DR PG & OBEEDIRIBYE S T 5 (Fig.
AWFEEORT LREHE, AR, KHIRaREZ & CIIEdE 5). MEBHEAME R, CTTIIBIRHEE :EERLERT
HHEGE A R T 728, BT g R R T 7‘ﬁ SEFXADOFR) — FREHFI L B 2 RELDOASNS
F7:, BT A FEETFE S LR OKulchitsky cell ZebdbH, HIR, POEL EORKICIE26%EBIEIZAS
B OB EE ORI A R & S UTIESE D 1~2% % 5 9 185, Ml datypical carcinoid (Z5FEIAY £ S5,

FROIMESH25H 15
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Fig. 6 A 58-year- old woman with hamartoma of the rlght
A: HRCT.

B: Thin-section CT (3 mm section thickness).

C: Resected specimen (gross findings).

D: Resected specimen (low-power magnification).

HRCT (A) shows a well-circumscribed nodule with lobulation. Thin-section CT (B) shows a nodule with rather lower attenuation com-
pared with muscle, indicating an adipose tissue component. The resected specimen (C, D) shows a well-circumscribed white nodule with
lobulation. The nodule is composed of islands of cartilage, adipose tissue, smooth muscle, and a rim of fibromyxoid connective tissue.

3) B AHAERS (metastatic lung tumor)

SRS R | S R R R OB L LT
THEEF, SRAEEICASND Z EHL v, — iR AR
FIOZFEWMEREL L LTAON, M LR s 2
tumor-vessel sign 7R3 & M55, VI OEEREE LT
AONDL I EHA% B (25%). AFALIZEARE, e
PIIE, KIHE (Fig. 2) R ETHONAHPLBMENT, 2
T A%BBEICABNL L EN 5,

T 7 HERERE DHRCT I & 25 CIE, FoFEMNERE L
LTALN, HEBDINEDEZ AR %P, spiculald22%,
notchlx67%, MIREREAIRIZ89% 12A S, FEEHAiHE &
ERIHEEE E 2 ST WA,

4) @55 A% (hamartoma)
i S PR | M D 1EH 7 AR 0 A HE AR | MR T B 3

FROEHETH Y, WEEO SBIRFEE Lo b2, fiio BYEE
W OHPTILR D FBEBEDIT , ZDI0%IIMEZANDEK
MBI SEET 5.

FRERALRRE 1Y | X BB 2 S ©, BV BB R O
AFEERIZ L DR B, TS 3B AR AR LT & B
DHENZ., EMEA4OREORIGHEES PR, KEX
B, FERRRA L RAEMADS RO SN B,

MEXEERLCT T, —RehY I3 AL Clign
MIZIER R L LT eNEZ EHE VDS, Miis s kL
TRELHBBIIONGERE LD Z DD L. FEELIL
BERXEHEEOATHELRT I LEWHTH S, PIR
BEIZIZIZE)—TH A%, PEli% & ORI & ) Rl
EaRdZ &% (Fig.6), AKILERT Z & Wdbb. Ky

O — VRO AIKACIEMGEE S8 - s hTwads, A/

HAERSRE #559% 65
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JRALD 3 5 N B BIEIX15~30%HETH 5
5)#JLa 1 K—3 X (sarcoidosis)

b a4 F— 2 ZLR R A O IEZRE MR AR
FENER % M L T A& HMORFEHRETH S, i
»L~Jﬁ'§f7§f EORFNHZEIL90% LA EOSHEETA S AL, HEAEIR

KRB L EOWHBRERETERINE Z LS,

Hl’ﬂ]é’ PHLAX G EL TR ) > 2 SEiEH (bilateral hilar
lymphadenopathy, BHL) 23 5415 Z L A3% w3, il UF %
/\/I’i'@d FEEIRS S ITEF Dcotton-like & I E N5 & 9 % NERE

% EDOSHLMTIRENH 5N 5B, CT(HRCT) TitR
.S’ZL[LL%EIEH%’HHIH%f D) Y ISEHAFTIET DIAFEOMHE
IR S WA B E 2 RO L T, S8 %
I T B R B AR, M DA BRI A & bl b,
£ 7znodular type DV I A F—3 ATIIMEIR, iRz
M U CHERABHE 2 N R A A SN, BER O FFIL I3/
HAEELTALENS.

HEAINCIE, IEREREVERSERE AR 2 & HEBRF D 1) >3
i, [EXMERBELWE R &0 ¥ BAFET AL
BOME IR SN L O E SNDH, WFEIEE
LCHlm%ad 52 bd 5 (Fig. 7).

SFHIESH25H
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Fig. 7 A 26-year-old man with sarcoidosis.

A: Chest radiograph.

B: HRCT.

C: Resected specimen (low-power magnification).

Chest radiograph (A) shows a solitary pulmonary nodule in the
right upper lobe. HRCT (B) shows a nodule of inhomogeneous
attenuation with aggregation of small nodules. The nodule is com-
posed of many small noncaseous granulomas with central scle-
rosis (C).

6) EITBHSHEAE (bronchial atresia)

RS XHAMEIR, RASHIPOERTERIELAHE
L, ZOFRBHOMSTIEIRE 25 FeERKIEERTH
%, AHEISE ORI R S R M RS STHLHRAE & [R] Cen-
tity [CBT 5 & STV 525, BETH HfERHMEICOWT
EEFHD R, TORFIFMEE 2o T0EW,

AAELZ B TEEE D PSS & 1 3R o S8 SR 2
O HA S NSRS AEXHENICIFE L, BB KE R
mucoid impactionZ 2k L T, HAEEXHRE E_EARAL P JER
we LThbNA, TS L D KM O iAKohnfLA°
Lambert® 72 & OMIEHEE I L D 22T A% A L, check valve
BEHEIC & D air trapping 252 Z O GIEHEILAE LD EEZD
NTWa, CTTIIEZCT THERIR %2 T % WA O MEE
L, TORMMOXIEIRELEZRL, TORROATHS
REZRAEL Vb TWwa ., MRIT b TH Hmu-
coid impactionlZ & £ 5 A F Y FOBL LT, T15HA
&, T2@RL L ICW—4mES L LTt s hsohds
e sha?,

7) fhEhE%ARSE (arteriovenous malformation, LIFAVM)

AVMODZ% {IZEREDO S DTH Y, 70%ITHEETTHE

17
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2%, FLLTHBEICASNS, F-830%0% 54
THY, 0% IHHMEDFEEE A D,
WEHXREI A CT TSR TORED, MK 73
WHROEEE L LTED6N 5, E@W%@ﬁ%@ﬁ*
Td Y RERIE ST 5 it AIME & it IS AR T
WEAGEASR C BEb A, F -MEMRED &bDynamlc CT
\2 & % ER OE WA RIEIIRL, SHACTEHVZ3DHE
%, MR angiography 7% & Cnidus & Jit ABINR, 7 H &R A
BRENNTBMIES TH 5.

EbhHWIC

NGEREE B DBWT 12 B\ TIXCT (HRCT) DA FMEAHET L
ThEY, WEHEMEEORIITbNAEREREL ShA,
I HAER T T A B EORNBHI L L TEE TN EESR
EREEICD 2 WD, BERCT TOER DAL » ME, SPN

DRESRW, BECRIKIL, BBz L), ﬁ%%m,Lﬁ
DI, HEHREOBMAEOFE, AL R/NERHE L
Bifpe L THY, INLOHEHFEETH L. itﬁ%cr
& B ERII RO ES FHRIERE 2 5.

MM IR CT 2 EOEEZITNI BTk, 184 0%
BICoOWT O & REE 2 R B W REN 2 5,
ZEEZ IR O - R EOIBBILETH Y, Sho
BELDRVEELZBAODOTENFEETH LD, i
MR RICZ LA BRI TH ) ERAWETH 2,

i

WEHASHIIEY, RIGHENEZTHE 3 LAE KEESE
STRRIEEFHEE % O NICHE AR L4t L CTHE $ L 22hnd
NI RABEA SR L MFERR, BTN )| R Be AR im 3
PR, MIEEATRIC D EMRE /22 & 3 LR AR
7 — IR TRER IR L 7.
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