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Accuracy of CT : Evaluation of Bronchial Invasion of Lung Cancer
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Background : We assessed the accuracy of staging in evaluation of bronchial invasion, thus found the role of
CT in patients who underwent resective surgery in primary lung cancer.

Materials and Methods : Authors retrospectively analized the preoperative CT scans of 156 patients receiving
pneumonectomy(n = 95) and lobectomy(n = 61). Among lobectomy patients, 7 patients subsequently per-
formed pneumonectomy because of positive resection margin of bronchus in frozen biopsy. We also retrospec-
tively analized CT scans of non-operated 60 patients who performed sufficient bronchoscopic biopsy. Bronchial
wall thickness more than 3mm, irregular wall thickening and reduction of diameter by CT were defined as
bronchial invasion. The pathologic examination of resection margin were positive in 20, stump recurrence oc-
curred in 6 of the operated group, and the pathologic examination of biopsy of bronchial wall were positive in
34 of the non operated group, and these were all regarded as bronchial invasion.

Results : The CT assessment of bronchial invasion revealed low sensitivity (11.5%), low positive predictability(
38%), but high specificity(96%) and relatively high accuracy (84%) in the operated group and higher sensitivity
(62%), higher positive predictability(95%) in non-operated group.

Conclusion : In lung cancer patients who underwent operation, CT showed very low sensitivity and positive
predictability in evaluation of bronchial invasion. Because the usefulness of CT in evaluation of bronchial inva-
sion is limited, therefore aggressive fiberoptic bronchoscopic biopsy is thought to be necessary before surgical at-
tempt.
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TFzEd g el Agole CT 27oy CT
9] A= A B2 Bt AAeH 7.

e J18A AE dFE ey v 7 3
gl 4% (lobectomy), A4 (pneumonec-
tomy), 7% (irachea) 9] sleeve AA&2] &7 Al
Al J1EA] A5 HAVE o e A T4
39, 53] HEF A AX Aoy HrlEel
Yol gl ME AA HHE Hags] 3 F
g3ty gy Heke 1A FAgel B3 CTe 4
#gxd gk Ris FHE B opat ', Ui B
37} glof, B AREL FEA gl HAAEA A
A 7@ Aol B3t CTY R, o=
Tl FBEE GolEy, HG@AA CTY |
& 338 B7] 5t B dT7E Al¥skch.

tha o Uy

1991 A8E 1995d71A] HYge F42 Y7 &=}
M, CTE Adsta AR AT 1564 (FH
Aee NP 614, HAAES AT 959) ¢}
&8 F3A T 718 WAIAD A& A5k ‘%‘al
stroz #HAE 6048 diFez It
CTe ¥W7le 448 M stage I, stage II,
stage Illa, stage b7} 24z} 6073, 427, 479, 7
FHolglo & g oA stage II, stage llla,
stage b, stage V= 19, 394, 449, 129]3)
o} 216" 3= YA ulM ¥ (squamous carcino-
ma)g 140992, A¢Yg (adenocarcinoma)-
609, AHAATY (adenosquamous carcinoma)
£ 109, A AESY (large cell carcinoma)£ 6
ot

BE 82+= #¢4 CTE 2339, CT 7I7|=
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= GE 9800 (GE Medical system, Milwaukee,
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Ae FHATW 718A H483 sl 718RNA
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~170, Width : 500)& 7I1€22 ZH3en HF
2} 7]-‘4'7‘]—‘] 7V AL 248 FA8Yn, CT=
9 197 A7) 19| 7 53 oz A=5¢
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= #5s9Y. 9o 22 Faz Fg J1ExYY &
AZE A BEY 95%9 Al2=E2A zt7] 2.35mm,
2mm, 2.5mme]les 99%9] =2 2.65mm,
2.35mm, 3mmeg yehygt}. wets AHAxELS CT
42774 e /1#A A5e 3mmolite] 7|84 u|
F, BF3E 7j@xe] vjF2 Fon, olejd 7]
BRe] BAT WA 7| BAY AxHT &
A& Fxsign, viFE 718y e 7P 74
& 22 3. EF BE ddA 7gAY
A @il QAN E {78 AR HelgEo s
Auta) Zj@AFE AR EHG 7@ ¢
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I, 54 A4 ddiN e SAEE BEER I
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Table 1. Accuracy of CT in evaluation of bron-
chial invasion in operated cases (n =

163)
Invasion
CT
+ —_—
thickening 3 5
normal 23 125

prevalence of bronchial invasion 26/163(16%)

sensitivity 11.5% specificity 96% accuracy 84%

positive predictive value 38%

negative predictive value 85%

-+ : invasion br. stump found at the time of oper-
ation or follow-up study

— : absence of malignant cell at the time of op-

eration

A=A BT 71#A] AFoE AT o, 71A|
AF %ol 26, 4ol 137X FHESE 26/
163(16%)°1ct. ol&-& Az HA| & A3
A #igte] 71#A] ol B3 CT 272 Hge] 7]
A Aol AW 2635 HS4 2302 "W &
< duE (11.5%)& B2t} o5 A% 7]1gAY
A7 AA 2 ARe AYEER, 102 FYoA
Aol Aasoent 71BEVIR 3P 2em ool
A & APt A4 2335 FHSolAM L
¥ 4% 147, dushdA 22,718 34 713
ZAdA 120tk ¥HE, 718 Aol e 137
3 F CT 27 994 5902 Aoy (5ox
96%), 1211 F¥=E 84%, ¥ 7R 38% =4
1A= 85%Fth (Table 1). 7|@AWAIANA A
AL AA ) AslEld WAE AlYsiEoy, e
23 60994 CT 2243 718X WAA € 7]#=]
¥ AR 273 vwsls 7]18A AE fHE0] 34/
60(57%)ol, #istel 719X Aty Ao T
CTe9] FYAe 219, A&AFL 2542 Jepa, 7}
UL 19, 7F2A4L 1342 Jeigtt (Fig. 1, 2).
o)L ARE & EF FA A Y] sjH@A] A
#ol B CT HUEE 62%, Hol=E 96%, 18

Table 2. Accuracy of CT in evaluation of bron-
chial invasion in Pts observed by FBS
and biopsy in non-operated group (n

= 60)
CT BFS Bx
+ _—
thickening 21 1
normal 31 25

prevalence of invasion 34/60(57%)
sensitivity 62% specificity 96% accuracy 77%
positive predictive value 95%

negative predictive value 66%

+ : malignant cell at BFS Bx.

— : no malignant cell at BFS Bx.
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Fig. 1. False negative CT. Chest CT shows no abnormality in carina. Tumor invasion of carina is
noted in preoperative fiberoptic biopsy

Table 3. Accuracy of CT in bronchial invasion according to cell type

sqamo adeno adenosq large cell
True positive 18 6 0 0
True negative 103 37 11 6
False positive 4 2 0 0
False negative 21 15 0 0

Accuracy of squamous carcinoma 83%, adenocarcinoma 72%
Abb : squamo ; squamous carcinoma

adeno ; adenocarcinoma

adenosy ; adeno squamous carcinoma

2 AYEE 77%9 F 71 95% 24 71 apol= H 33 o] yehgton HPAHYAE 82
e 60%QT} (Table 2). 5 & ¥5to] HLe] A %, Aol MEe 72%2 Ueh} BAstE 0 g 2folr} gl
T (cell type)ol] W 71TA] AL B AFx9) 9t} (Chi-square test, p-value > 0.1). %3 A%
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Fig. 2. False negative CT. A patient who had left upper lobectomy shows stump recurrence

s T

{a).There was no tumor cells in resection margin

Bqaudat AdAEgdAE At BT
7vFg 69 ZF 24dlME R H712A CTAAA 718
Ao B3 vFrt B, WA ARF F3
AR CTAIA s 2] A Al gst A &7
A% N18A vF7E Qo] BAK ABF WsiEvke
AA x| 718 FFo] AUE Aeg Y7sgont H
AAeS BAE 718A 2N dARrt B2
exsttt (Fig. 3). 439 #7320 Furd &84
Zgo] Y 144 f3tgel T2/ BREHUL ¢
Z 71#A 9} 7IFE7IR 71BAY S vFErL BEE
of, AzEe] AT gl SJaha 18R AF FAo)
g AFEHAE, e ez AEHA,
718 23} Fekd 434 vIFE ddsil et
AAG SAE7) BEE 1% Moz HEIA
t}(Fig. 4).

o

A Hde] W) 2L vAFH BEA CTE Bol
olgsll 91, MRIE CT ZAAlz 2% + gle
EAMg Aoz ol ST vt AFA Y
& 7A¥Ad AA(PCNB), 3% A7 (mediasti-
noscopic biopsy), 7184 WA74 ¥ B (FBS &
biopsy)E°] flen, +£&& APdHuz 3= =&
At e 18R G HAe A5 A 4
3] 44 (routine) &2 712 WA HARE Al
gata otk CT= viPEFHY, 49 € 39 +2
Exo] $AE AY3] Py, dupbd vid], ¥
#, 24% 9 29 52 4 F Jd= Al e
U, A5 Ao 7|@xe HHAE B F
2] Z3he @Hol sich. 718A WAIRL Hte] W
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A AHL Qo 78R Hguog He Hos
W s Zl8A] F9 322U dud Aolg gE &
2 A 5= gidk. ez CTe 7|84 WAlA
2 43 BHeHon, &g Algsltaxrt sz Fxjol
ate] iR WA FAlo] ¥t Qivt.
A7 718A] g BF CTY A=) FF
Bie FHon, CTe F¥=s =4 ¢ ez B
AHD U0 Quintse JRIEE 54% Solx
= 100% 282 A= 70%2 Husigen, B
AT & MY FAMEs 84 B oux agln
=& AY=E el e @ Jquiss CTA
7189 9] FAG Fe7} ZAdoln, 7184 WAZ A
Hubo] o2 BHAx F7|#=|e] AP (blind
biopsy) 9] B8 4& 73] AR Bolxs 7

.
Fig. 2. False negative CT. A patient who had left upper lobectomy shows stump recurrence
(b) 6-month follow up CT shows tumor mass in resection margin{arrow)

3 100% olleH, ol Z1Exgo} 7]
A 9 244 427 (axial interstitial space)
o] RFolut =Ale] 2% (lymphatic engorge-
ment) o] 71 I Aoz FFd.

CTe] Ag=r}t golAle Yoz HYe] 718x]
el wWestd EAnl CTe] #3t sidsel A,
B2 F718Ae 2ol AR Z1BNe B o)
A} 7] partial volume averaging effect ¥ CT #}
Ao Agto] QUi 1. ke HuhRo} Huts) A
& A CTY sisezE FEa7 ole EAA
oz AZtsn, olajgt Wwoe] 3mmoldte] 7|EAY
HIEE f08 4% o F ¢ e AgEx
NA ZIBAHAALE 7€ oz slaus o, 1E
£t AR A AP A= o B3 V1A
el A& AgEhe o83 7te] At

A 713 A o] WEF W&ol A7) partial vol-
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Fig. 3. False positive CT. After radiotherpy, bronchial invasion of lung cancer up to carina had

been suspected in preoperative CT. The patient had pneumonectomy and there was no

tumer cell in bronchial resection margin

FA7} Z7] Wil
A 7= Zole g thin-section CT techniqueo & =
5% 5 donz ¥rld e F& 7@ £r15u
F718Ad oHdve= e 2E FAE A 3l
scang Al Aol F& Aoz Zzdn. a2y
ol gt WHH L Bx}e] | FgE FUHATIAL olF At
g 3 ©@He] vt §¥ MRI=
scang & F glou o FZHE 5ol HolR]7]
uj 2ol Z@A|e] Al FF == CT FAE
o ztol7t YIrk B s Qi

RS A4 1008e o2 mediastinal
settingo| A 713X FAE FA48k] 71F 271%, F
£ NFAY FHF FAE 1.75mm, 1.5mm, 1.5mm
2 FEEg e 99%2] AE=2A FA 718X A

ume averaging effect AW

multi-plane

AE 3mmz FPct. o)A A= ot Hue}
H|s=3lE oY, 2 A e FEH%B O EA3ke 37
Pr)o] ¥EAIE A7) 95l mediastinal setting
(C:140~70, W : 500) i+ Z74at3len Addz
Hsh= 71 H5A|9] 2HE 22 mediastinal set-
tingollA &Rt 2y 718A e FAE win-
dow center®} window widtho] #33le] W3},
¥ A3 HE A4 71EAEE ST 2 24 7
X FA e} 71 ZH$ CT9) window centers
-250 -700HU ¢} window widths 1000~ 1400
HUc g wuslgx, £3] window width’} 1000
HUol3ld of ~|&x¥e] FA7} 354 (overesti-
mation) H3  1400HU ol4iMe  3Has

(underestimation) ot Z=xstgcH?. olg} e
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Fig. 4. Bronchial wall thickening measured lem in right main bronchus interpreted wall thicken-
ing due to active tuberculosis. Tumor cells were shown in bronchus resection margin

TBANNE B 7 43T A8 23 g 3o
2 FZdd. gy £ dFA Fade 718 2]
B, 9 F8x9} 2L FH4FH AXE= 717
Aojmz, Hiddd A 7|Bxe FAE A7 |NT
window center®} widtha2& AZZd] Ee4¢ F
7184 FAE ¢ 4 ¢gleBE, mediastinal setting
o2 A Hb giith. EF £ AFELS mediasti-
nal settingoll4] Ad71@AEE A3 7EL
a7 ol el A& Ho R yzd.
7182 HutolA 243 Hee 7B FAE
YAsrix s, 718xg B SFH = 3, 7|
#AHE we G HHY AgFEr|s gt olF
Z18A S ¢ Y HA= P 718A Ho
33 FAYR7] A7AE CT4 #@str] gt
o] A3 Z1EAe] A ol 7|BAE ERNL U=
ZAA 7v2 %7 (axial connective tissue) 2] $HAIE

A Mz 7@ v FE xefdic

2 drdAe A9 22 713 el 18R Fse
3mmoldel 7@y vFz o). 1} 7]
A v FE o2 G s DAY + Us vF
o]F 2oz 7|#=e Heo GHES] Hgll 9
T AY oldilE #HEF, 18R] EF ToRE 2
g F Aoy dutHo 2 go] Yute] 3FLS Y
¥ 718AG E859 J9AE ot HES el
gt AR dIAIE BT AFS AU s
o] 283 A2, Ae] AR 2AA A& A ¢
A2 &8 dne] aFe] ¥aA dot. ARE
A Aule] o] st fstAle wiEol] Aol
g Yo7 71dA e vy} vepdt. ojst o] ¢
gA1e] 2lel] ojste] siHAHe vlFIt
CTel 7S Fddc). & AFoA FeAdee
7187 g W= 16%0]0, stage o] dolMe 2
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