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Diagnostic value of CT cavity features in drug-resistant pulmonary tuberculosis
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Abstract: The diagnostic value of cavity features in CT for drug-resistant pulmonary tuberculosis (DR-PTB) and drug-
sensitive pulmonary tuberculosis (DS-PTB) is analyzed for improving the CT diagnosis and differential diagnosis of DR-
PTB. A retrospective study is conducted on 323 DR-PTB patients and 160 DS-PTB. DR-PTB and DS-PTB groups are
compared in terms of the incidence of cavities, lung involvement, the number of cavities, the appearance of cavities in
nodules (masses) or consolidation, the size and roundness of the outer and inner diameters of cavities, and the thickness of
cavity walls. Compared with DS-PTB group, DR-PTB group has higher incidence of cavities, more cavities. The ratio of
multiple cavities and 3 or more lung lobes involved and the ratio of cavities in pulmonary nodules (mass) in DR-PTB patients
are significantly higher than those in DS-PTB group. Cavities are more widely distributed in DR-PTB patients. There are
significant differences in CT cavity features, including the external diameter, internal diameter, and mean cavity wall
thickness for DS-PTB and different types of DR-PTB, as well as within groups of different types of DR-PTB (P<0.05). CT
features based on cavitation have significant values in distinguishing DR-PTB and DS-PTB.
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Figure 1 VOI (red circle) of the cavity lesion outlined by the radiologists
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Figure 2 Measurement of cavity characteristic parameters
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2.1 DR-PTB 5 DS-PTB & BRI FE L Gt HF

DR-PTB 5 DS-PTB W41 Z [A] i P31 25 5 A 4t
JH4 R L (P=0.015) fH PR 4L 2 8] A9 4F % 25 57 TE 481 T
22 L (P=0.073) (% 1) . DS-PTB 5 A [a] 25 7l
DR-PTB 2 [H] Y 4F % 22 T LG it 22 8 X, AR [R 2R
DR-PTB 2 [A] (M 5 S 4F % 22 S ¥ LG ih 22 8 X
(P>0.05)(2),

%1 DS-PTB 5 DR-PTB & MBI FER Gt &R
Table 1 Gender and age statistics of DS-PTB and DR-PTB patients

53]
215 ARy %
5 &
DS-PTB(n=160) 91(29.3%)  69(40.1%) 37.37+14.25
DR-PTB(n=323) 220(68.1%) 103(59.9%) 34.99+12.51
X 5.892 -1.798
P& 0.015 0.073

#2 FRE2E DR-PTB 5 DS-PTB £ KM R AN E Gt &8
Table 2 Gender and age statistics of different types of DR-PTB patients

P
2151 S
5 “

MDR-PTB(7=86) 62(19.9%)  24(14.0%)*  33.97£12.72
XDR-PTB(n=27) 16(5.1%) 11(6.4%) 33.26+10.85
MR-PTB(n=157) 110(35.4%)  47(27.3%)*  36.31£13.06
PDR-PTB(#=53) 32(103%)  21(122%)  33.60+11.14
XIF(E 3.337 0.396
PAH 0.342 0.529

5 DS-PTB 41 [L4%, *P<0.05

DR-PTB i # 19 25 T A BOR 23 1 & Az 5 1 B
= T DS-PTB &, H2: R HA G 1H2# 5 L (P<0.05).
AR ZE A DR-PTB Z [0] 1 25 I A2 R 11 22 S A 52
2% % X (P=0.027) ,MDR-PTB 5 XDR-PTB %5 ifil
RAHRILT—2, 2 J LA DR-PTB 23 i kA2 %
B, IR Z 2 MR-PTB, PDR-TB %5 jlil & 4= R i
A 2230 AN B 25 A Ge it 2438 L (P=0.564) . It
4k, DS-PTB 4 DR-PTB. DS-PTB 5 MDR-PTB
MR-PTB 2 [i] H B 22 & 23 1 (233 4 H e 34 ) 19
BBE T BA G2 L(P<0.05) , [ %K 23 i 5
DR-PTB [ & 4= % UM & . DR-PTB 3 25 /3 A 3
Rz BRI i i LW 5 S T DS-PTB
B IR 7.1%50.6%, 22 F- A G HFE L (P=0.002),
AN[AZH 51 DR-PTB #3525 1 43473 3 [B1 ) b DS-PTB
W2, A[EIZEA DR-PTB 22 [6] 4 23 1 43 4 1 il 22
SARBEA G X (P=0.838) . TEWLF3MFK 4,
& 32— 14l MDR-PTB (% 1 £ K 25 5, K 4 - —
5 DS-PTB #2255 o
2.3 DR-PTB 5 DS-PTB B & TEAT A& (BhbR ) FAsE
Th=REEBR

Ry i — 2543 B CT 23 ) REAE X6 3 7 i 245 4 1) 47
(L, 43 S04 S5 it P 285 e ) A S A28 o g A e 28 T
{17 DS-PTB 5 DR-PTB.DS-PTB 5 A [A|24%I DR-PTB
2 [6) B P9 235 (bl ) 25 Tl ) 0 48 2 5 o L d xof
FICa i G it 24 50 81 &% B DR-PTB £ 34 78 fifi N 45
5 (e ) b s B2 3 () He il = 1 DS-PTB /i, H.22
SRR G FE L (P=0.030) , 7 EWLFE 5, K5 R—1)
XDR-PTB 4575 N2 5 o

#3 DS-PTBfIDR-PTB BEH=AAEERSHIFERLHI(%)]
Table 3 The incidence and distribution of cavities in DS-PTB and DR-PTB patients [ cases (%)]

] 23 ZEE () SRt (4)
A (n=210) F(n=273)  <2(n=399) >2(n=84) <2(n=459)  >2(n=24)

DS-PTB 38(23.8) 122(76.2) 154(96.3) 6(3.7) 159(99.4) 1(0.6)

DR-PTB  172(53.3)  151(46.7) 245(78.6)  78(21.4) 300(92.9) 23(7.1)

X fH 37.893 30.990 9.561

P <0.001 <0.001 0.002

XA Teas WS-8, 58 & B DR-PTB
£ AE il PN S A e B S TR Y EE 4 5 T DS-PTB iR
F L HZER TG ¢ 5 L (P=0.264), {H}E,DS-PTB

5 XDR-PTB 4 [a] 76 Jifi Py 52 48 v H 8025 3 Lo 1] 1Y 22
FHG R L (P<0.05) , AN [R5 DR-PTB 4 7] 7£
fiti Py 52 78 o B AS TR L B 22 SR BRI R R L
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Table 4 The incidence and distribution of cavities in different types of DR-PTB patients [ cases (%)]
- 2353l 23 H (4) F L (4)
J(n=273) A (n=210)  <2(n=399) >2(n=84) <2(n=459) >2(n=24)

MDR-PTB  31(36.0) 55(64.0)* 62(72.1) 24(27.9)* 79(91.9) 7(8.1)*
XDR-PTB 10(37.0)  17(63.0)* 19(70.4) 8(29.6)* 26(96.3) 1(3.7)
MR-PTB 75(47.8)  82(52.2)% 121(77.1)  36(22.9)* 145(92.4)  12(7.6)*
PDR-PTB 35(66.0) 18(34.0) 43(81.1)  10(18.9)* 50(94.3) 3(5.7)
X 12.967 2.040 0.847

PAH 0.027 0.564 0.838

<5 DS-PTB #1 DR-PTB £ & fi A4 (B ) FISL 3T ip I

Table 5 The number of cases with cavities in pulmonary nodules

(masses) and consolidation in DS-PTB and DR-PTB patients

5 DS-PTB41 [b42, *P<0.05

a: G EM R AR EMRERAET b: AP EERTHZREY oA THRERTHZESE
& Z RN EACA D) (418 (418D

3 5,33% ,MDR-PTB
Figure 3 Male, 33 years old, MDR-PTB

A YA YA

4 5,26% ,DS-PTB, E4 3NN EE AR LIt —2E$2 (L187)
Figure 4 Male, 26 years old, DS-PTB, a hollow shadow (red arrow) of the upper lobe of the right

lung showing in the 3 consecutive CT slices

=R L51(%)]

(P=0.776) , Hrfr | XDR-PTB 2 & ) Bl HE 24 v
A 14.8%, MDR-PTB & & H B 09 HE R 5 1K, (UK
2.3%, LK 6. [ 6 h—1F XDR-PTB SZAF N 7S o

[cases (%)] 2.4 ZEHI4FE
‘ . DR-PTB {4 25 i SME i R AH N 69 mm, Fe/IMEh
451525 SRz .
) = p = - 4 mm; DS-PTB % 23 i SME e R AEH R 62 mm, f/]MEL
DS-PTB  159(99.4)  1(0.6)  157(98.1)  3(1.9) 36 mm. DR-PTB BFRAEZA AP )y 62 mm,
DR-PTB  307(95.0) 16(5.0)  309(957)  14(43) F/ MR 1 mm; DS-PTB A5 AN AR Ay 40 mm,
X 5.904 1.906 HMECN2 mm, DR-PTB A ZSEESRRE RS 46 mm,
Pl 0.030 0.264 e /MEH 0 mm (TEREZS I ) s DS-PTB F8 #5451l BE JEE i
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N e H41%

# 6 TEZE DR-PTB &
BIEL51(%) ]

a: Al EMHETAZRE  b:ARTHANMETAE AR THETAZRRE
(4185 MEEACAR 1)) (4185

E5 %,45%,XDR-PTB
Figure 5 Female, 45 years old, XDR-PTB

E BT (R M sh B E R B RAEH 38 mm, i /IMEL R 0 mm ( ToREZS ) .
DR-PTB 5 DS-PTB 7£ %5 il #MME 25 1 N 48 fll2s

Table 6 The number of cases with cavities in pulmonary nodules

(masses) and consolidation in different types of DR—PTB patients

IR e JEL S M (B T A9 25 I A AIE 2 0] ) 25 S 9
[cases (%)] it fm L (P>0.05) (£ 7). DS-PTB 5 A6 24l
DR-PTB 4 [A]ZE A [F] 23 T BEMIE 22 8] i 22 574 FE DS-PTB

) G KA 5 PDR-PTB 241 ] (25 7 B 5L 1 P-4 47 42 15 2 X
= a x a (P<0.05) , HoAlb 4 B 45 B8 712 75 X (P>0.05) 5 K[l 2

MDR-PTB  83(96.5) 3(3.5) 84(97.7) 2(2.3) 7 DR-PTB 20 [l 75 25 IAAME 25 17 P42 2 T B JEL s

XDR-PTB  25(92.6)  2(7.4) 23(852)  4(14.8)* SR (8 9 22 S BT B2 75 L (P<0.05) . i e

MR-PTB  148(943)  9(5.7)* 153(97.5)  4(2.5) 25O 25 P 42 T 7 T 22 52 M Y 45 5 -2

PDR-PTB 51(96.2) 2(3.8) 49(92.5) 4(7.5) 2 Y (P>0.05)(38).

X 1.096 1115

P 0.7

63 0.776 34T g

5 DS-PTB 41 L4, *P<0.05

AT 1 CTH5Y DS-PTB FIA )24 DR-PTB

6 55,605 ,XDR-PTB, 5 ffi_ LAt SETE (R ED R ZIER (LA
Figure 6 Male, 60 years old, XDR-PTB, the hollow shadow (red arrow) in the right upper lobe consolidation (green circle)

%7 DS-PTB 1 DR-PTB £ 2= A4 L (mm)
Table 7 Comparison of cavity characteristics in DS—PTB and DR-PTB patients (mm)

i e

iy 2L
T B o Pz

DS-PTB 18.18+6.98 0.502+0.088 8.61+4.31 0.470+0.104 4.604+2.06

DR-PTB 17.53£8.56  0.500+0.083 9.03+5.52 0.472+0.097 4.10+2.26

HH 0.440 0.099 0.444 0.144 1.237

P{H 0.660 0.921 0.657 0.886 0.195
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%8 A[E2EA DR-PTB £ & A4 EEE 4 (mm)

Table 8 Comparison of cavity characteristics in different types of DR-PTB patients (mm)

Zifs A
15 SRR
e e Tl s
MDR-PTB 15.71£5.92 0.477+0.061 7.44+3.34 0.472+0.074 3.95£1.68
XDR-PTB 22.88+10.33 0.516+0.085 11.35+7.42 0.506+0.089 5.59+2.53
MR-PTB 17.28+9.23 0.514+0.092 8.95+£5.41 0.468+0.106 4.0542.57
PDR-PTB 19.17+8.80 0.493+0.088 12.06+7.49 0.461+0.119 3.44+1.42%*
FIH 3.427 2.486 4.618 0.808 3.191
PlE 0.019 0.062 0.004 0.491 0.025

5 DS-PTB41 b4, *P<0.05

LA A RHAE B 22 5, NTITPEAS CT 23 IR 4R ik % it
LERE AR IZ WA . AN TR T LUAE B B 58 A6
DS-PTB #l DR-PTB #E47 X b 43 B 7 A HF 58 38 X
DR-PTB 47Tk — 2 150 A . 5340, AH 5T 9 B8 1
A T30 2o JE TR (B 3 B 25 R S B PCA
AR FE B 23 R R AR AT 43 AT, 07 35 H 4 31 A1 Y
ORI BEJR B | (B S5 LA S EARE (L, L
UG AZS R 5 B2 3K — R fE S BT XT L 24T

AHFSE % L DR-PTB 45 1% 25 1 1 % A R B
% T DS-PTB 4, B K B3 BB ), JR R ] fig 2
I BE J2 LG 4 1 24 Bt B, (o 75 s P g LA s 3104 ALY
YR B, B A A SIS AR T R e A
f) Al fE . DR-PTB H 3 i 4 J&@ 25 14 1 (Matrix
Metalloproteinases, MMP-9) #; DS-PTB & /K F- 3£ ik,
11 MMP-9 BEAG R0 A 45 44 5% 1) 41 Ji /156 I it i
PRk Ry, S A W &2 K™ . DR-PTB
F— e R I ] LA TR YT RORAS 4 DS-PTB
AR SR A2 BRI Il P9 s kB 5 6 T 3
AP EE ATz

i 23 i & A % AR WF 9T ik & 81 DR-PTB (8 # Lt
DS-PTB i # B 45 5 th 8l 2 25 0, Bl N 2 31 %k
H23, X AR A — L X AT RE RN
WIHR X — Y A ZE I #E DR-PTB 5 55 9% A, it fili P A
EMAEAER 5 AT IR AE HE R 237>,
H#WF5E & A [A] DR-PTB 2H 43 ) 55 DS-PTB B # 1Y
2 ka2 ¥ A8 L (P<0.05) . 144k, DR-
PTB 4 H 451 () sl 5248 v th 3 23§ ) J L3 o
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