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= Abstract =
High-Resolution CT Findings of Active Pulmonary Tuberculosis :
Different Features Between AFB Stain Positive and Negative Group

Jeon Ok An, MD., Bo Ra Yoon, M.D., Jin Young Jung, M.D.*, Yoo Kyung Kim, M.D.*,
Man Sun Baek, M.D.**, Ki Up Kim, M.D., Moon Jun Na, M.D.

Department of Internal Medicine, Department of Radiology®, School of Medicine,
Eulf University, Taejon, Korea, Department of Internal Medicine**
College of Medicine, Seoul National University, Seoul, Korea

Background : The different features of high-resolution CT (HRCT) findings of active pulmonary tuberculosis
(TB) were studied between acid fast bacilli{ AFB) smear or culture positive and negative group.

Methods : We prospectively evaluated 36 patients who had been confirmed for active pulmonary tuberculosis
by the smear ar culture of AFB in sputum(n=25), and changes on serial chest radiographs(n=11). The pa-
tients were divided into 3 groups by the results of sputum AFB stain and culture. Group 1(n=11) is negative
in both AFB stain and culture ; group 2(n=13) is negative in AFB stain but positive in culture ; and group 3
(n=12) is positive in both AFB stain and culture. We evaluated the findings of HRCT in each group random-
ly.

Result : On the HRCT scans, acinar nodule(100% ), macronodule(75% ), and cavity(75%) in group 3 were
more frequently found than group 1(63%, 18%, 9%) and group 2(46%, 15%, 23%)(p<0.05). The
centrilobular nodule and branching structure were more frequently observed in group 3 (92%) than in group 1
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(54% ) (p<0.05), but were similarly observed in group 2(77%)(p>0.05). AFB positive group was statistically
different than the negative group in the HRCT findings with respect to acinar nodule(100% vs 54%),

macronodule(75% vs 17%), and cavity(75% vs 17%

)(p<0.05). TB culture positive group was statistically

different than the negative group in the HRCT findings with respect to acinar nodule(72% vs 45%) and cavi-

ty(48% vs 9% )(p<0.05).

Conclusions ; HRCT scans are helpful in determining disease acitivity in sputum AFB stain-negative pulmo-
nary tuberculosis. When HRCT shows centrilobular nodule and branching structure, acinar nodule,
macronodule, cavity, further studies as sputum induction and bronchoscopy can be performed to determine the

presence of bacilli in patients of AFB stain-negative tuberculosis. (Tuberculosis and Respiratory Diseases 2000,

48 : 703-719)
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— High-resolution CT findings of active pulmonary tuberculosis —

297, o 7%)& dldes HRCTE Algsle A&
3 A8 3t HRCT: div-i 284 %o
o| o] AlYtHT, F5olaH HAUAE WA £
¥ Bfde Fo9 13Y oo Algsigct. e @
A A] 2tAz gl thale] Ziehl-Neelsen®j g o] &
& 42 (AFB) =941 9 Ogawa #j=& o]&-
& 287 wjFHAel HRCT(Somatom plus 4 ;
Simens Medical System, Iselin, NJ) & Aj8i3}gict.

EE A4 67049 FAYA s £ AYPs
Fi X-4 4 349 28 lsigoy gy 84
A 49 MEA ddTte] Egdos A9s
L, 6L A o|F efolA 2HPo] =] o
of A3t 3639 BAE A = F wi} 7
Ab B3] @t 3¢ BRAUCh 1F(n=11)e
g =% Fxps) v} Ao} w5 849 7, 27
(n=13)& =T ZA= SAolAT ujke P4
T, 38(n=12)& =% ZHAle} v Hapy} w5 9
49 2o FHyrt.

2. HRCT A%

HRCT& 29418 AMS-31A] 942 Aol A s a2
A 26 7133272 A8 (Field Of View, FOV 29
-34em)HAew, 1mm collimation, 120kvP-
170mA 2 225 #9352

HRCT9| B5& Wil ARl <j)sigle
o, SR A, olgolele] YyEAolt 3}
Agol ¥ PR A gsich. 38 @A
HRCT 42& vimsle Zzte] 27 4578 243
glon, o7l ARGE W] Aol thew zu).
(1) centrilobular nodule® branching structure
T V97 328 & AojAE ol MAq ke
2-4 mm 37]9] A7} BAEE 2E T IR
2P| £9¢ Hole 49 (Fig. 1), (2) acinar nod-
ule2 oja #Aq o] EAsin] 21 =7} 6-10
mmAEQ] 74 (Fig. 2), (3) miliary noduleg =
717} 1-2 mmA Xl 1 £¥7} 39 thHAoln)

3

Fig. 1. Dilatated and thick-walled bronchioles
(arrows) are seen in association with a
tree-in-bud appearance and multiple
centrilobular nodules{arrowheads) in
posterior segment of right lower lobe.

4 29499 7FsAo] Hold wojn}, (4) macro-
nodule& 2|7o] 1-2 cme] 74, (5) mass: 373
°] 2 cmoldel A$-2 e &) Wiy} g A
4, (6) tree-in-bud appearance= ZA|7} A3}
I nodular tip& Zh= 7HAIE We 53 e 7
© HA7L B0l A FAHLEA AZIBA) BEEE
739-(Fig. 1), (7) ground glass opacity:= #¥%
9] 2Ho] FutER] g} 7he-E] okl FAAe
EEH¢ ¥, (8) parenchymal band* intralob-
ular line®} interlobular line & £&o] 2 As9 o
£219e)9] fine net-like appearancett #jA¢ A}
ole] AA 23 o] £ANA Ut 27E Hols A,
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Fig. 2. Acinar nodules(arrow) were seen locat-
ed in secondary pulmonary lobule and 6
to 10mm in size with irregular margin.

(9) consolidatione #¥H &9 24E FUE
air-bronchogram& x.ol& s|4dd &9, (10) cav-

Table 1. Clinical characteristics

ity e air-fluid level®} §7u =719} geglo] Wiy
o g ZHe 92 s

E713 A2l SPSS for windows(ver. 7.5)& A}
g3l Chai-square test& o]g-3}%onl, $A4#<
Foj42e p<0.05¢ A$-2 89

F=
1. el %Y

wAYo] Ay 3699 ¥ F A= 257, A&
= 119gol%x, 13& 119 79, o 41), 22
& 139 (d 949, o 49), 37 12%(d 99, 9 3
B)ojglon, A#e ztet 47.7+23.5, 50.2+18.2,
45.6 + 14.34101h. 8 Y433 g g2
oz, Wde 35%(97%), W7 31H(86%),
A0 Age 28%(77%), °RE &k 209 (55
%)M Bt difEe] ddFdol 3E7 SR
e dAFAe s Jehle A9t We A¥%E B
o} =2 R wj} 2% FA<Q 3TA 71 A,
okt Higlo] B 73%g BTt (Table 1).

2. HRCT &

1) HH| ChakPollM2] HRCTAA (Table 2)
AdgEds FH X-doz g% sZdYdez U

Group 1 Group 2 Group 3
(§-,C-) (5-,C+) (S+,C+)
Number 11 13 12
Sex(M/F) 7/4 9/4 9/3
Age 44.7+23.5 50.2+18.2 45.6+14.3
Symptom
Fever(n=35) 10 13 12
Fatigue(n=31) 8 12 11
Productive cough{n=28) 5 11 12
Night sweating(n=20) 2 8 10
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— High-resolution CT findings of active pulmonary tuberculosis —

Table 2. Comparison of HRCT finding findings in each groups

Total Group 1 Group 2 Group 3 p<0.05

No (36) (11) (13) (12)
Micronodule( <1cm)

Centrilobular nodule and

. 27(75%)  6(54%) 10(77%) 11( 92%) t
branching structure

Acinar nodule 26(72%)  7(63%) 6(46%) 12(100%) 1.t

Miliary nodule 3( 8%) 3(27%) 0( 0%) 0C 0%) ND

Tree-in-bud appearance 17(47%) 4(36%) 5(38%) 8( 67%) ND
Macronodule(1-2cm) 13(36%)  2(18%) 2(15%)  9( 75%) t.3
Mass(>2cm) 4(11%) 0( 0%) 2(15%) 2(17%) ND
Ground glass opacity 16(44%) 6(55%) 5(38%) 5( 42%) ND
Parenchymal band 1(3%) 0( 0%) 1( 6%) 0o 0%) ND
Consolidation 8(22%)  3(27%) 3(23%) 2( 17%) ND
Cavity 13(36%) 1( 9%) 3(23%) 9( 75%) t.3

* : p<0.05 difference between group 1 and 2
t : p<0.05 difference between group 2 and 3
1 : p<0.05 difference between group 1 and 3

ND : no difference statistically

g Y X 369oxe] HRCTe AZHogs
centrilobular nodule ¥ branching structure(75
%), acinar nodule(72%), tree-in-bud appear-
ance(47% ), macronodule(36%), cavity(36%),
consolidation(22%) o2 uelgen, 1w
mass, miliary nodule, parenchymal band ¢} A&
o] Bct(Table 2).

2) T3 A et g@njoll kR M| P2t HiT

HRCT 474 micronoduleZo]A] centrilobular
nodule and branching structurex 1#(54% )Xt}
3T(92%)90N BAHoE FofsiA BU(p<O.
05), 2%z 37 Aloldle &K@ zol7l i
acinar nodule® 13(63%), 27(46%) Bt 3
T(100% )M EAHez fosA gt (p<o.
05). miliary nodule2 13cjAg 119F 39(27
%) BEEJAT, 27 % 3PMe A LY
4 ¢1it}. Macronodule® 1#(18%), 23:(15%)

o vighA 3(75% )M BAH= fostA Bt

o (p<0.05), cavity® 1(9%), 2F(23% )¢l
va|A 3Z(75%) A FrefdtAl BttH(p<0.05).
Tree-in-bud appearance, mass, ground glass
opacity, parenchymal band, consolidation $¢] &
A& A 2ol Rl 2ol Holx] WURAch(Table
2).

3) = ¥4 ofFoll ohi d|m

i =% F4YU T2 S 2ol HisA acinar
nodule(100% vs 54%), macronodule(75% vs
17%), cavity(75% vs 17% )7} BAH g RoJ3}
A Bo] FAEHJAG(p<0.05). 22} centrilobular
nodule and branching structure, miliary nodule,
tree~-in-bud appearance, mass, ground-glass opac-
ity, parenchymal band, consolidation $¢ 27&
=2 94 od¥d ©E Aozt IATH(p>0.05)
(Table 3).
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Table 3. Comparison between AFB stain positive and negative groups

AFB stain (-) AFB stain (+) p-value
No 24 12
Micronodule(<1cm)
Centrilobular nodule
. 16(66%) 11(91%) ND
and branching structure
Acinar nodule 13(54%) 12(100%) p<0.05
Miliary nodule 3(13%) 0C 0%) ND
Tree-in-bud appearance 9(37%) 8( 66%) ND
Macronodule(1-2cm) 4(17%) 9( 75%) p<0.05
Mass(>2cm) 2( 8%) 2( 16%) ND
Ground glass opacity 11(46%) 5( 42%) ND
Parenchymal band 1( 4%) 0 0%) ND
Consolidation 6(25%) 2( 18%) ND
Cavity 4(17%) 9( 75%) p<0.05

ND : no difference statistically

Table 4. Comparison between culture positive and negative groups

culture (-) culture (+) p-value
No 11 25
Micronodule( <1lcm)
Centrilobular nodule
. 8(72%) 21(84%) ND
and branching structure
Acinar nodule 5(45%) 18(72%) p<0.05
Miliary nodule 3(27%) 0 0%) ND
Tree-in-bud appearance 4(36%) 13(52%) ND
Macronodule(1-2cm) 2(18%) 11(44%) ND
Mass(>2cm) 0( 0%) 4(16%) ND
Ground glass opacity 6(55%) 10(40%) ND
Parenchymal band 0( 0%) 1( 4%) ND
Consolidation 3(27%) 5(20%) ND
Cavity 1( 9%) 12(48%) p<0.05
ND : no difference statistically
4) ul2k 24 ofFoll oiE vim Adeg fodtA wol BAHUN(p<0.05). 18
2B viF A & A< P9l vls|A acinar 1} centrilobular nodule, miliary nodule, tree-in-
nodule(72% vs 45%), cavity(48% vs 9% )+ & bud appearance, macronodule, mass, ground-
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glass opacity, parenchymal band, consolidation
So) a7 AT uid S ARl GE zteo)7} gl
AcH(p>0.05)(Table 4).
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& 733 B4 old A% F2 4 HRCTE
olg-3HA Hedl ol Z¥e g Wyt ohie} &
A4 Yoz FAE &V Hol vE FEe
el Efo] H7| oottt HEY FAjoA
HRCTE 2719 71824 8t 58 ¢ & I3, &
4 58 U ¥ 5 Qlov, AU B F &
¢ Hesty ¥sE ¢ 4 AU ook EE
717tel s34 A 2 78R Y] Fridxk =
&o] gcia e s, AAZ Lai §'5% 34 294
wule] EAuto g Mg SWAAl 4 €54 M2
o] Va2 93% olrti st} HRCTY F84
£ 2% v} ot B3 CTe 718x] 2395 284
s, vy st Bl olvet ofe JiA] s4d
A APe] e Tgo] "t

28] 854 o¥-8 HRCTle] #dAs dF
& Be Bugol k. i/l #%54 s3Y FRAA
¢] HRCT £7¢& 7I&stAY, $24A A5 F 3
319 HRCT £72& vimgoan @54 Waeg 7
3 ok, ¥FA AZde] Fa 8§54 PEe
HRCT 4} nodular opacity7} 7 &35, sj43d
a9t Sube 73 o 84 A3 Fol dg + A
t}. &% Hatipoglu %% #%4 W2¥e] 3¢ 3
A A<]4 W9, tree-in-bud appearance, 5~8
mm 7]2] macronoduleo] Lebgd 4= glon, A7)
= g} F9o] F4 294 &9 % tree-in-bud
appearance A7o| #@de] §F4& JYehlle 7}
2 B34 2ol 9, Im F'& 2~4 mm

271¢] nodule && branching linear structure¢}
Ze FA 294 Wil #54 sIZ2Y 849 95%
oA Yeiun, &7]% et 9] Hio] BFA W
Aol 71 2o 2Z0)g ATt

14 HZ8s ga] AAoA Bol B # AUs 2
M HAYL o] ol Qlupy L PRt
£ 718AE EdA €. o8 71uxAg Advte
HRCTe] AZo=2F centrilobular nodule &&
branching linear structure, tree-in-bud appear-
ance, 7|84 ¥j¥, 5~8 mm 27]9| A7} B
F3 24 Fol 2len’, Im $'5'°& old FrhHo
& lobular consolidation, cavity, A7 $79} |
¥ 39 &74% 2719 7@ dute] Addelzin
&9, o] A% centrilobular nodule &
branching linear structure’} 7}% &3z, o]&lgt
o] §3slo] 5~8 mm =7]9) FHo 4AEA
738 HAE YR skt A3} Wie] 279
7184 Ant 20T, ¥ AT diYd &
7t WA osk7] 2ol BAAE ouE e 47§l
99 3 g

BAUA) Fo F HRCTo #3lE 47¢ RuE
3l Ao E 54 WNE FHWIE o
Im 52 §H¥A Fo92 2~4 mm 27]¢] 2H
22 branching linear structures} & &4 49
A o] A8 Alg & diREe] gxolA 549 o]
el Algbitia sl ol&d WHlo] BF4E A}
£ 2700, A BEHY 2E & 294 3%
o] FtoN FAE7] AlAgThL 3t ch. £
24 Pio] ZHFHAA He3, Nux € q8 7=
o] distortion, #71%, 718X #3F Tol BFe A
2 A7)7] fd] ol AW vj@Fy Ao
g sk, a28l2 Poey 72 ¥2HA
A B2 centrilobular nodule®t ZA7} B238% 2
e ¢loj# 1, ground-glass patterng ZAdled
oj&f¥t 47do] slF¥e] ¥FA7 Ade] Yok B3
% vl ot

2= o8 Hug FPH BE 2~4 mm 27]9
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centrilobular nodule %2 branching linear struc-
ture®} tree-in-bud appearance’} &EA 23 9]
7V §42< HRCT &7c 2 dddc. £ A7
Nz 4 8zt @A Ao HRCT AZHOZ cen-
trilobular nodule, acinar noduleo] 7}3 &34l U
eEldon], o]9ol= tree-in-bud appearance, 1-2
cm 3=7)¢] macronodule, cavity Fo] &34 %
o olde) The RuASeSe AT Fate Ak
et

Yo vjgF4 A8 A= Hatipoglu 5-°0] 4
A WY, 78R 2 dF F=29] distortion, #H7]
%, 7132 $3F 59 A7o] Rz Y. 2
2} Aribandi F'"2 7]8A #3450 54 A4
3 @xte] 81.3%NA wiAl HAAE Has HyYsiA
EAPcin ol Y9 BFA HA2Y FXlAME v
254 A28 Hdo] A + Ackx 3

#5354 A2 vgFg HAYe] va 7oA
Lee 5“2 HRCTZ &F4 HZHL %1%~ R
waigla, v@Fyd HEYS 76% A E rhest
Aok Bug v Qlo] T 54 HAZBY A
o] HRCT¥] o]§-0] F7}3l= FAleltt.

AF7A 29 854 A58 ¥sl=d HRCT
E o] 4§ AT BT, o7 4 249 X H
g el v =Y 9 g 34U 02y #@A
o} 949 @A1zke] HRCT 479 Ajolg A7¢ B
e gtk & Ao Alzdte 4 Za2e =Y
9 wjF P4l BAolA centrilobular nodule ¥
branching structure®} acinar nodule, macronod-
ule, cavity o] 249 A vl EAHo=
FeJstAl Bol #2=U. o] FolA centrilobular
nodule ¥ branching structure2] Z$ =% £40]
A Wi G B BF AR 3 & Aolg
Ho)z] gto}r] centrilobular nodule ¥ branching
structure7} HRCTOl|A ol 7ol gZ A&
Z71d] Fod3ke Zlo] F& oz gt =T ¢
WFHAL A Ruto g AEHISHE o, =T A
APl A ghatrt A4 Q) BAtdME 4310 Bzl bS]

A] acinar nodule, macronodule, cavity 52} 2%
ol ®ol B, wiFHAPA A AN
acinar nodule, cavity §9] AZe] %o] #a=9ld.
welr] g9} 2o 7ol HY ASE =g o]
U 718G o8 AFHL 7 AFol s
AP =go] 8 o g uad

HZole HAYA HRCT7I Wajeta A7zl
JPAE walnat s d7ECl Bel ARHR 9
o2 Im 5% 9J3 HRCT9} el 227441k o
BAE B dFAME 2~4 mm 27]9] centri-
loblar nodule ¥ branching structure &4 &
Ho) Al7|eA] el 2} lon, FALEA vE 33}
o} ¥ 1A FAAL Lol pathology e} YA|gict
I 3gen, 5~8 mm =719 A BEEE 2
A 294 Azt A4 28 A T4 v
5ol 4% dEolx, cavitys FAHALY FHA
BAA FEol LAY Yt =F Y4 A
A3 gAoA Hole A} £9F FHL A=ty
IAHE ke Y 9 AdfE3 24 gReletn
st

BE54 H2Y FolM &Y¥A AN YdFHor
JHEE M FF X-Ho]l AUAE=
HRCT7} 83 AL Wbioz geiA o &
A 4ol EA% HRCTY A7z & o
opo] vl YAFA EEXHE 1~5 mm =7]9 o
X% 73AZt EHAY £PA &L miliary nodule
7 o]Bri= AAW ground-glass opacity S0} K
IEI Yo # B3] ground-glass opacity= t}
¥ E¥ol 27]2 vehled 385380 e A¢
dAE 2 HH WA Exgctn @0 £§ mili-
ary noduled #|¥ ¥ 7t E4F33H EEHE=
SolFAg Wil 2 Aojzgtn o} 1 YelE &
34 WHZYdME F4 vF 9 P} SYo| vlay
E3HA Jepdo =Y. & dFdMe 4384 wEY
#4014 §43o2 vehhe miliary noduleo] 3
ol #EEA, 38 2F A =T 9 oA}
o &4doz veh} HRCTO)A miliary noduleo]
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vehhs ¢l A =2 9 wjokdAle] AAo)
ozl Aoz wge)

ZEHoz uE ol A ElRle s A=
HaYe P Adoe] Yesin], AFH FAo]
7V F83itt. s 4 X-Hes %4 5
dyo] Bt ol4ol slu A8 A olfz Ny
ALY A& 3R] B 9ol HRCTe e
WARASHA o] 8] ¥ & Utk £ A7 A
diA A =% G4 Bl 24U Bt visA
acinar nodule, macronodule, cavity $¢ HRCT
A7o] foldkil §o) A= oY Anz B
o e} Bre} 28 HRCT A7e] gt A o=
B34 o2 ¥ddln, Ag UM 4ot
= AYA X5} W Mlattd B8 A &
=gl Z|@AWAI AT 2 37138 AHA} o
Yo o Algsd, AFAHQY HAE A
1ol4 HRCTE & =8¢ @ Aoz Aztdn

2 o

Al

HEYe] BFA 5 WA= WEos AGHA}
o 8o} HRCT7} #-83% Aoz d=ix Ut o
o AzEe Ag =% W ujFdAlel Aol HRCT
22 & dmslnz} sigcl.

-

1996'd 3YH-E] 1998'd 99U7x] &x|chepil 5%
7] HeE €54 s2d 828 diaes Ag
=2 o wjgdAkel HRCTE Algjsle] AgzAl 2
ol wet 1Z(=2C)FC-IT), 2P(EL(-)
HEF(+H)E), 3B(=T(+),MF(+)T)o2 ¥F
83, Z} olAe] HRCTAAER vmshs A
A& A

& 3

=8 (+),80%(+)¢ 33oAME acinar nodule,
macronodule, cavity7} z}z} 100%, 75%, 75% 2
A E=R(-)RF(-)YD 12(63%, 18%, 9%)3} =

TR (+)QA 27 (46%, 15%, 23%)HL} &
AR felstAl wol BREYTH(p<0.05). cen-
trilobular nodule and branching structure: 3%
(92%)°] 12(54%)Hc} /9J8tA Bt (p<O.
05), 22(77%) 3= BAIH o2 }ol7} gl A
B i =T FHTE 240 vl acinar nod-
ule(100% vs 54% ), macronodule(75% vs 17%),
cavity(75% vs 17% )7} SAHo2 fo8tA Bol
BAEHUNPp<0.05). AR Y FYF e 24T
o vl3j4 acinar nodule(72% vs 45%), cavity
(48% vs 9% )7t BAHo 2 foldiA ol By
AcH p<0.05).

o B

U354 FH X-Hoz #EA AN 9is
€ §A49A HRCTE 54 @49 =8o] ¥,
centrilobular nodule and branching structure,
acinar nodule, macroncdule, cavity$2] A7 2
H =% AP fAolels §8YA Tosl ¥4 7
FAE A% f=AY ¥ /187 FAAle) ga oy
& ZAskct] o] € Fer Qg
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