CT Findings Related to Negative Results of Sputum Smear in
Patients with Active Pulmonary Tuberculosis having Multiple

Cavities
Hwa Yeon Lee, M.D.

Department of Diagnostic Radiology, Hospital of Chung Ang University, Seoul, Korea

Background: This study evaluated which CT findings could be used to predict the negative results of a sputum smear
in patients with active pulmonary tuberculosis and multiple cavities.

Methods: Thirty-eight patients with active pulmonary tuberculosis and multiple cavities on CT were classified into 2
groups: smear-positive (n = 30) and —negative (n = 8). The CT findings were reviewed retrospectively. The maximum
internal diameter of the largest cavity, the number of the cavities and lobes with cavities, and the characteristics of
the associated findings such as consolidation, ground glass opacity, micronodules and nodule were accessed. The number
of cavities above 20 mm in the maximum internal diameter and a necrotizing pneumonia-like pattern were also

evaluated.

Result: The maximum internal diameter and number of cavities was 32.23 + 17.66 mm and 15.50 £ 11.12 mm (p =
0.0042), and 5.563 + 3.17 and 243 = 1.13 (p = 0.0002) in the smear-positive and —negative group, respectively. Three
or more cavities were observed at 76.7% and 12.5% in the smear-positive and —negative group, respectively (p < 0.005).
There were 2.00 £ 1.34 and 0.25 + 0.46 (p = 0.001), and 1.5 + 1.50 and 0.38 + 0.52 (p =0.0016) lobes with consolidation
and ground glass opacity in the smear-positive and —negative group, respectively. A necrotizing pneumonia-like pattern
was observed in 43.3% of the smear-positive group only. The other findings were similar in both two groups. The
sensitivity, specificity, positive and negative predictive value for the presence of at least a finding of consolidation, more
than 3 cavities or the largest cavity > 20 mm in the maximum internal diameter were 100%, 62.5%, 90.9%, and 100%,

respectively.

Conclusion: Two cavities 20 mm or less in the maximum internal diameter without consolidation on CT might be
associated with a negative result of the sputum smear in patients with active pulmonary tuberculosis and multiple

cavities. (Tuberc Respir Dis 2007; 62: 374-381)

Key words: Computed tomography, Sputum smear, Pulmonary tuberculosis.

M B
A g A FAH ol # = 10° oA 10°
N Aol Ak FEol A 1074 107 7 F o]t

Address for correspondence: Hwa Yeon Lee, MD.
Department of Diagnostic Radiology, Chung-Ang
University College of Medicine, PO Box 65-207, 3-ga,
Hangang-ro, Youngsan-gu, Seoul, 140-757, Korea.
Phone: 82-2-748-9775, Fax: 82-2-6299-1077

Ermail: hynleel@hanmail .net

Received: Mar. 9. 2007

Accepted: Apr. 25. 2007

374

it
)
rlo
i~
ot
k1
=
iy
>
=
X
)
o

M
&
i
jaiss
ox
=2
o =

dlo
oX,

il
o
ol
oot
i)

iih) 2
2
dlo
o,
o
o
o

rlo

lfl

-4
it
o

L

ol
=L

do rir
oX,

AL o

o,
ro

)
_V:l‘

oy

— ol X fo
2

o
2
‘0,

r
Fo
re

o N =

o

pau
o
ftl

ik
Mo

ofr En&

Y o
)
]
B3
=2
>
)

i)
ML
v

o oL mlm —Vr"

()
o
1S o

i

3



Tuberculosis and Respiratory Diseases Vol. 62. No.5, May. 2007

CHAF QI e

o x od™

20021 2955 20063 114744 &
2 G CToA 5] ANT 80% 5 4394
A thA Fso] AQlth 439 Foll A #7]F o] A5}
Al ko] $EI FHto] oy 5= Al9fsta
U 38HS iAoz ahink 38H(23-8141; 3/
of: 31/77; H vhol: 53.74+17.054]) EFolA At
Arrel CTe= 28 A5 Aol Alg= Sl Ade

S B2 299 AP oA CT &

BB oldo] gl 5 Foldte] B4

B;H ﬁk@ﬁﬂo

>
i
_\"L_I‘
I
|
il
I

o Yo

ol ox M ox
N2 gt Ho i xR o oY g

(2&1, n= 8)° #g st
o] A4z 7-‘1% WAL Afete] AW S
olr 7] Q) A7 E5A o Aol A-do] 27
Mero] AAA L x1004)
Alofell A A A 327} 1078 ol stolar Wi - =7} 25
7N ol Ag-oll A-sittal Akstitt
CT(Light-speed, General Electronic Medical Sys-
tems, Milwaukee, USA)E 1.3 mm F7, 200 mA,
140 KV& #4319 1 o] 3844 ok T2 A
ZRLJo A k& Balo] Hol: F7A] =45
th AEFECTHRCT) = 22 7154 CTE AH&-st
Ri(n=14) #2102 #9577 1 mm, F9H4 10
mm, T 140 KV, A7 200 mAo| Atk s)d=
CT %3742 w i) 5(bone algorithm) o= A4
3131 A HA (window width)< 1500 HU (Hounsfield
units, ©]3} HU), %<4 (window level)2 -750 HU

ot CT &L 52 279} 7, &F°] U= 7
Qo] 1Ea SutE AAES AT ¥
A71= 7P 2 wel Adud e sl gE
A71= 1 mm G97HA S48t 552 i3
o] 20 mm °]&}l -9} 20 mmEtt T A2 U
o wA skt 3 HAG A ol FitE Fsol 1o

1AM HHe] FdE Hole IES AT &

ol el J19A g%
FEIA Asgnt

22 (ground glass opalmty), 7 A (consolida—

T

oy, AE
rlo

©
Ao

oéﬂ]ﬁﬁ(lobular consohdatlon)”} Hol&
A8 AoNA At mAAd T} A%

%)
10 mm "

o Mz Ho

Tt T

%]
do]

ttol mAZ- = 10 mm ©°]Ael 7
27lo] Hol

12 3078(23-7941; /el 23/74;  Hatitel:
49.63£16.55A41)01 3L 22 8% (24-8141; F/d: 8/0;
Hafol: 54.88+19.414) OlO*E‘r. T o 7ol oo
o] A= Aol= fld EHp> ). 71 A A3 1ol A

I 119(36.6%), HTLZE 29 (6.7%), 18 29
(6.7%)°] A1, 27 & 1wﬂ(125% ARA 19
g 14 1%(12 5%)o] AATE AFH o7 A

(125%), C

T2 e 1 TH(23.3%), 2 178(12.5%) 1l A
AT F 2 e A A W] o3 Apol=
AATHP>0.05). 1ol M AFL=@HAR= ot 246+

0.78%](743]; 1-33]) Al&stoith. 1ol M Zge] 4
S & 5 AW A= 5031(50/74, 67.6%)7F )
Atk 503] ol A F2dg Al 9= 2533l
o Foll Al 233](23/25, 92%)oll A M=

/\éo]Oh;]. x%x%s} 7H1ﬂ-o 25§ = 25§
A AT D AR kA ol) 274 AeEdA

Abes et 363+0.928](293]; 3-53]) Aldstaitt. 2

oA Aol Adde & UMD B 93)(9/29,



HY Lee: CT findings related to negative results of sputum smear in patients

Table 1. Frequencies of CT findings in each group

CT findings (irozupa(; Gr:o:p82 p value
Consolidation 27 (90.0) 2 (25.0) > 0.05
Large cavity (> 20 mm®) 23 (76.7) 2 (25.0) > 0.05
More than 3 cavities 23 (76.7) 1(12.5) ( 0.005
Groud-glass opacities 22 (73.3) 3 (37.5) > 0.05
Necrotizing pneumonia-like pattern 3 (43.3) 0 (0.0) (0.05
Micronodules 7 (56.7) 6 (75.0) > 0.05
Nodule 29 (96.7) 8 (100) > 0.05

Values in parentheses are percentages.
* means maximum internal diameter.

Table 2. Mean number of pulmonary lobes involving consolidation, ground-glass opacities, micronodules, and

nodules in each group

CT findings Positive Negative p value
Consolidation 2.00 + 1.34 0.25 + 0.46 0.001
Ground-glass opacities 1.50 £ 1.50 0.38 + 0.62 0.0016
Micronodules 2.79 £ 1.99 2.05 £ 1.57 > 0.05
Nodule 0.63 + 0.76 0.57 + 0.66 > 0.05

Figure 1. CT images of a 65-year-old man among the sputum smear-negative group A. CT scan at the level of
left upper lobe apex shows a cavity (7 mm in maximum internal diameter) (arrows). B. CT scan at the level of
right upper lobe shows a cavity (6 mm in maximum internal diameter) (arrows). The rest CT scans of this patient

showed no evidence of consolidation or another cavity.

31%)7F AATE 93] FollA F-HAgE A9l A=
73] 0]t} 71 HA] A 72 AlegElA] ekokom A
oA At T Th Ars HAHAmplicor;

376

Roche Diagnostic Systems, Somerville, NJ)Z A] 3}
$= 13 89(26.7%), 2v-2 0% (0%) 2]t} 2
T S &4 A HAALE Al 17 8%

1% ol



Tuberculosis and Respiratory Diseases Vol. 62. No.5, May. 2007

Fgoltt. FEe Hit HdAe 19 3223+
17.66 mm, 18] i 238 155041112 mmZ ¥ & 7F
o et AFo] 7k A THpP=0.0042). &5 <] H o7
o] 20 mmitt 2 A$E 13l s 2340(23/30,
76.1%), 274 241(2/8, 25%)7F AATHp>0.05).
59 FE 1TS 553317, 278 24311302 9
'P°]7} AATHP=0.0002). F5<] M7} 370
= 172 2390(23/30, 76.7%)7F AL 2
1(1/8 125%)7} Qo] FAH o= f]3t Aol
7F AATHP<0.005). &-5°] & g 7+ 1
213097, 23-& 1.75+0.712 §2l3k o)z} ¢l
(p>0.1).
a9,

7 el 9)

KeR
T

o

T
A

A | Frk

&

A4, mAZd g
= H99 % Table 13} 20 A2
S tH(Table 1, 2). 7HreElago] Holv MEs 13
& 73.3%(22/30), 22 37.5%(3/8) & 23 o] 7}
AR p>0.05) THiElege] Hol= e &
1758 154150, 272 0.38 + 0528 2] 8k z}o] 7} 9]

&,

(p=0.0016). #|7dAo] Hol= RlEs 1
(27/30), 292 25%(2/8)= <Jgk #fol7} §lsle
(p>0.05) #N7ABHo] Hole= HYPS FE 17
2.00£1.34, 22 0.25+046 2.2 -] gk =}o] 7} A
(p=0.001). 3 74P oE Fago] Bkl B9} 3
N oldel Aol AAA] Bl A9 17 77

o

Me H}\}\)&q A A-d3 Ado] Hol:= HEy 94y

o i F & gl fSF Aot Yk

737l YA 37 ool FEol AL FE
Athih7ge) 20 mmurh 2 F9o) AFELAA ] o
@ AT, Bolw, HAEE, 1en 34 JEwE

Z¥7} 10026(30/30), 62.5%(5/8), 90.9%(30/33), 100%
BH)el . 5, A7Gde] flaL &5l 27H°l‘ﬂ/ﬂ
&4 Aol 2 em °lakl 5ell(5/8, 62.5%)+=

Aded 5ol tk(Figure 1). o] 7H4 CT &
o gk WL, Solk, Ok’“oﬂﬂ‘: a4
T+ Table 32 ZtHTable 3). T 7hol SAA

IO AP —1ﬂ ol

Table 3. Sensitivity, specificity, positive predictive value and negative predictive value of each CT finding

HRCT finding Sensitivity (%) Specificity (%) PPV(%) NPV (%)

Large cavity (> 20 mm®) 76.7 75.0 92.0 46.2
More than 3 cavities 76.7 87.5 95.8 50.0
Consolidation 90.0 75.0 93.1 66.7
At least one of above 3 findings 100 62.5 90.9 100
Necrotizing pneumonia 43.3 100 100 32.0
Ground-glass opacities 73.3 62.5 88.0 38.5
Micronodules 96.7 0.0 78.4 0.0
Nodule 66.7 375 80.0 23.1

PPV: positive predictive value: NPV: negative predictive value.

* means maximum internal diameter.

Table 4. CT findings showing statistically significant differences between two groups

CT findings Group 1 Group 2 p value

Maximal internal diameter of largest cavity 33.23 £ 17.66 mm 15. 50 £ 11.12 mm  0.0042
Number of total cavities 5563+ 3.17 243 +1.13 0.0002
Cavities more than 3 in number 76.7% 12.5% 0.05
Number of lobes with consolidations 200+ 1.34 0.25 + 0.46 0.001
Infiltrations of necrotizing pneumonia pattern 43.3% 0% (0.05
Consolidations involving more than 3 lobes 30% 0% (0.05
Number of lobes involving ground glass opacities 1.50 + 1.50 0.38 + 0.52 0.0016
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Table 5. Clinical, laboratory and CT characteristics in 8 patients of group 2

HY Lee: CT findings related to negative results of sputum smear in patients

No Sex/Age
NA means not available.
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