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Manifestation of MSCT and CT virtual endoscopic images of
pleural windows in spontaneous pneumothorax

CAO Hetao, CHENG Yue, XIA Zhenduo™ , WU Xianhua
(Department of Medical Tmaging, the Af filiated Hospital of Nantong Medical
College, Nantong 226001, China )

[Abstract] Objective To observe the manifestations of MSCT and CT virtual endoscopy (CTVE) images of pleural
windows in spontaneous pneumothorax. Methods MSCT data of 73 patients of spontaneous pneumothorax were analyzed.
Taking pneumatized sac as the center, thin cross-sectional planer (1 mm thickness) MPR and CTVE were reconstructed.
Then the size and location of pleural windows, form of pleural surface defect or niche and the relationship with the chest
were observed. Results In all 73 patients of spontaneous pneumothorax, 27 pleural windows were detected in 15 patients
with MSCT thin cross-sectional planer reconstruction image. Pleural windows were observed on the left side in 11 patients.,
while on the right side in 4 patients. Most of pleural windows located at apex (15/27, 55.56 %), followed by anterior chest
wall (7/27, 25.93%) and mediastinum (5/27, 18.52%). The connection of pleura window with thorax was shown in 23
(23/27, 85.19%). Small defection on parietal pleural with pneumatized sac bulging was seen in all pleural windows, with
circular, elliptic, short columnar or hockey shapes. On the front view of CTVE, pleural windows showed niche on parietal
pleural surface with round or oval form, and the bottom of the pneumatized sac could be straightly seen in 19 pleural
windows. The walls were flat, tunnel shaped in 6 pleural windows. while cavernous shaped in other pleural windows.
Conclusion Pleural windows often displayed as small diverticulum-like shadows on parietal pleural surfaces, and the
pathogenesis might be associated with negative pressure increased in local pleural cavity and pleural damages.

[Key words] Pleura; Pneumothorax; Tomography, X-ray computed

DOI:10. 13929/j. 1003-3289. 201710127

BRXMSKMAOKMEE MSCT & CT HENERERN

AR RALCAERE LV EHE
CRE 38 K27 I = B B2 2 AR B, VLI il 226001)

i ZE] BWM 2 A R EEE MSCT Ml CT i ENHE(CTVE) RM, FiE  WE 73 fl B B8 E
MSCT %8}, LU 28 5 P o782 28 1 mm) MPR J CTVE 2, WLEE M 52T /N AL B M 15 k45 58 5 5% 10 25 M 1
SWpmEm X R, £8 730 A RS MWEE D MSCT 2 & 8 B I 15 B8 27 A MBS 220 11 61, 45 )
455 2 W TR 4R (15/27,55. 56 %) » Fo Uk W B W BE (7/27,25. 93 %) FIENBR T (5/27,18. 52 %) ;23 4~ (23/27,85. 19 %) 1 .
7~ M B M O R o M R 4 3 I Dy R U N R R PR B R R L B8 l‘lﬁ,\ﬂ?ﬁl‘lﬁ/\%nfffvdaﬁﬁﬁfﬁ&
CTVE 1E T W 52 2 [B S [T 19 A4 Bl 5 6 T B 400 /< i 458 6 4 kg G o ) B SF- $H 522 50 3 fR:, G A0 Mt o i 0] i 2 28 4R X
Ko I8 WRTET R 2 I BE 2 N TR /)N R AR, R T R ﬁ%&ﬁﬂ@%ﬁ)ﬁi%\ﬂﬁlﬂ%hhﬁ?éo

(kg MR < R EEEAR X LI HL

[(FES%ES] R655.2; R814.42 [XHEIRIRAG] A [XEHS] 1003-3289(2018)06-0865-04

[FE—1EE] HAE(1964—), 5 Lo m il A ARBL, FALEIT 842, B BIE 5% CT.MRI2W;, E-mail: caohetaol23@126. com
UEE1EE] EIREE . il K2 R BE Be E 22 1% R, 226001, E-mail: ntfyxzd@163. com
(Wi BHT 2017-10-27 [fEEBH] 2018-01-31



« 866 - i E BE 2R R B R 2018 4E5S 34 #5255 6 ] Chin ] Med Imaging Technol, 2018, Vol 34,No 6

BE 22 i 5%y BR A foke 451 DAy — b 2D UL g g 58 e 7 AR
S PR G 22 6 M ST S A M I T IR
I TOUHR T 7 2 ) PR =2 Ay ) i i e JE 3 5 e PR TG i
AR B AU AT O Mg 58 T R B 0l L 528 e R
U, R R M A KR PR (primary
spontaneous pneumothorax., PSP) f& & o, i i 5 Jf:
RN AR G| G PR SRR B TR, AR5
Wtk 73 B B RSN B MSCT Bk, R Al MPR F1
CT {f E N 4% (CT virtual endoscopy, CTVE) # R #
WM B )5 AR 2 R R B LR S LR R X AR
AIINIR,
1 #EBEFHE
1.1 — ekl WegE 2012 4 1 H—2017 4F 6 A FPe
IR 73 B A RN R B 49 B 24 ) AR RS
16~78 2,3 (53.6+28.5) % ; U §f PSP i 43
il 5 2201 R B s B A0 MISCT TE 52, 4k &Mk A & 1R
Jj ( second spontaneous pneumothorax, SSP) 30 #i,
o 18 Pk BH ZE M W % % (chronic obstructive
pulmonary disease, COPD)23 il . Jhy&g 3 ] . L &P
5K 3 5L il g 1 4] 5 BN SCH 68 o) LN 5 4] 5 /b R
fig 21 ) Hp AR 39 i K 13 B,
1.2 U#5E K Siemens Somatom Sensation
16, Philips Brilliance 64 B{ Philips Brilliance 256 iCT
HA AL, & d R 140 kV, 8 H B0 120 mA, FOV
35 emX 35 em, FAHZ)E 6 mm, MR 1, #EE 0. 625~
0. 750 mm B 41 216 % o2 M % %84 30 ~ 40 HU A0
250~350 HU, il 2L 418 4 — 1 000~ — 800 HU A
800~1 000 HU,
1.3 BRI e 2 b L 115 v S B BE 22 Jf it A1
SEERS, LIS EE 04T MPR )2 U2 1 mm) &
CTVE 5, W5 M JIE 77 /I L AL 8 i J5 T e 43 58
SIS e H 5 Wi e 0 28 T8 G &% 5 W 88 CTVE #E A Al
S AR A M JE i T TR UL PR S AR I 46 /N W £ [ Rk 44
PRI | L5 g J55 1 00 R 01 I BE A 285
2 H#HR

73 B H & PR M R A T, MSCT 2 3 # KR
JRIE 1 mm) T 15 B E K 27 M, 55 12 4,
2 3 il s PSP 24 13 ], AR % (23. 7 11. 6) %/, SSP 4] 2
Bl AR 5 B A 57 R T4 %510 B LS B2 K A
011 il A 4 BB 22 DL TR (15/27,55. 56 26 55 —
iy VP ) o LR A i BE (727, 25. 93 %6) R\ 1T (5/
27,18.52%) 523 4~(23/27,85. 19 %) Al W, g f5 %7 15 g
U R T DG AR v 18 Al JBE o L HETT 1T M A L 5

AN 3 B SN T M s A . A 4L R A (2
JE 6 mm) BGAUKS 1 11 Al Bt . A 28 e st i 349 3%
IR Ay R J22 e 5% Jeg B At 8 RO 58 1, R R R
12 AN CE 1. 2) MGEDE 7 4 (B 2) g Atk 5 A skl 1
BRAR 3 A (E 3), 18 AS(18/27,66. 67 %) ik B i /< 42
228t 1) 5 e B 1T T L 5 A 5 RS AT W R
VAT K . 4 A 2 RMT . IR D) £k 47 8 A RS R
F RS o 11 B R R IE S R . A2 £ Kl 7
B4 B R SRR RS L 1 B SRR RS (4 AR
Ry NS R B IS 20 0e T SR IN VIO

27 A MO L BR 1AL 1 AR D S R
A HA 26 NS CTVE 0] 3 M 578 . 1F 1 0 5
FB S FE (B AB) 51 6] 2 4 B 5 11548 2 ) PR
KB 5) 1 B2 K i e v 52 R R HE A, o 14 g i
il 0 BE P e gl 11, 5 3R R AR SR (& 4B L 1 B 2 A 2
AN 15T Al A 4 IR (BT 6) 5 19 A4 Mg JE o ] 2 AR
SR, WG (E 5,2 AN 7R JR 58 M 1R 5
6 1 g JEE i ) R SP- 4 5 BT IR CIEL 5, A3 b R i o)
22 B 7R 1E T X Z2 AN BT UL S U AT DL AN EE 22 O -
LA B SCIR AR T,
3 itig
3.1 fEFI S G RERAE  RE 2 N RS F 8] B 40 2 L)
JZ NG G 2L S E A R TR 2 0.1 mm A8 6 P A A A
& T Ma BE i Py A B M i A 1 b 38 R B Sibson f
FEE S P 25 T BT A A 00 R JE, B 50 1 I & C7 B
28, B A I fm s M e A T, LR O B ORI R . R R
CT Ay fb 7 g J56 67 A1 0 i 100 Fi 8] B 95 23 e BEE 79 B
Ko el I LI 52 & 52 A8 #E SR RTRG 4 46 F 7T &gt
AR RE RN I K AR AR O R A DL AT G
iy FEE 0 TR B ML L AT 2 RS RS R AE S Y AR
W, 2010 4E, Galetta M i, 1993—2008 4E £
FEITHLR 750 B - B 22 AT F AR A T 19 1]
AR B 5 1(5/750,0. 67 %) BEJZ M g, Horb 5B 4
Bl 4 1B ARE RS 24 2L W 2 T b A4l
PR Z AL, 3R 5 i B R 2 0L AL 2 A
it JC M B 2 AR B th g R ¥ ok 3 b 28 B
Vi 6~15 4, ¥4 K J& Ry i Sl
3.2 MSCT £ AHMEE MPR ¥ 3 i 2
Jife 8% T Jrg B SR A0 £ s A1 S48, CTVE 3R BH Dy BE 2 i
R TH 5852 . MG 0 5 R4 2 HEME . R /NK
WH O T KB, 25 M AR (18/27,
66. 67 %) B R MURNIR , e BN S S AT AT F
Jit R TR o 7T B 5 L PR BEL 4 A G 5 At T 8 L BUIR 4 4 [R] 42



oh [ BE2E R R 2018 4E4E 34 %5 6 ] Chin ] Med Imaging Technol, 2018, Vol 34,No 6 * 867 -

.

B .20 B 2 RSN AR AR L T P 4R 2 A SR A 0 D 4 A % ) O P B /N B L IR AR AR

1o i I R
T+ 5 W 5 T T AR ) MO 7 S M S 2 0 D T ik (7 k0

J B i S 2 o AR ORI A T P A L S A R B [V AT ()
S 7R A 0 T 22 B 22 SR S B L SO 7R 5 s AR E (R 5 B. CTVIE 7% A {0 T A il S5 1 22 4> e 87 G vl 72 1 Oy o 72 S M
I JE o Zc 0B AT ULk 10 R 22 * R el " R B, A5 T 5 A o 7 2 2 R )

41

B2 BEY.18% b A5 SN, R T AR B TSI 2 A T, 4 5 s A L P IR 2 K TR
B3 EEY .23 2 RS e L A% 2 e i T A

B4 BEL.20 8 PSR A RIGAK

Bs BEL. 9%, EMh%ERSM,CTVE B Ik

HEE T DL 2 A B 58 7 5 408 S22 23 BRDIR (), BB P30 SR HUSEDIR L IR T ol R s

6. 7i

Be6 BHL.29% FMAKESN,CTVE B ZE M5 i
T 22 S i 2 S B BR Ak 11, 22 O R R S 2 0 R G

) B SRS B7 BES. 8L . AMhSERS M, CTVE
% AU iy Wi i ) B 52 35 BOIR

FHEE » 2 B B AROPR 028 3l 3o 35 A A T 10 T i i T
BT AR S 5 R Sk B U BE g /0N B9 LA T) B S i
A, DI N O IE R A BRI S 2

AR . PR e A7 i A LA R i R 11 2 S (B A
B, 5 CTVE Fr WAHML, A 419 kL 2 8, 85 40 A
MRS . CTVE I i M 7 B B 2 1 8 25 | ) BE i
JEE R O . A2 M R 1 X RO L H AR T
RN LR BIEY .S Galetta M F R I
b B2 11 2% 10078 AR g W 0 A G M) 4 R AR B
SO AEAE o 53 e RS T M RE Sk SOk R A 5 L Tk et
2 HRRE AN A 3SR HE N 11 2 AR M RE R ST A G
W g . AR 1 B CTVE <2 ) BE F 21 5
M1, 5“3 dril 7 AE 4 MPR #ME DL S 2 75 5 il 5 2
) BE Jry 30 B e 55 A7 OG5 HE — D MER . A4 W v 22
KL (10/15,66. 67 %) , 2 & & KB LIS AFTE 7
S35 e e A3

3.3 TRIRAHLEIERT MR 5 0 — g o e — F



. 868 - i E BE 2R R B R 2018 4E5S 34 #5255 6 ] Chin ] Med Imaging Technol, 2018, Vol 34,No 6

RH L S S R M I e AR L DR RE 2 M R RN/ B [ &% k]
Sibson ffj 5 ¥ 55 S5 T B0 H BRI AL R B
E‘[‘H‘E 5 H/M—JJ Hﬁ J?%E j:ﬁ . I‘Eﬂ ﬁ élﬂ E@ :J:ﬁ ’ﬁ?, /ﬂ; I‘Eﬂ /i“ }Liﬁ] [1] Galetta D, Serra M, Gossot D. Apical parietal pleural holes:

(stomata. SM)T}Lj(%ﬂ% \ﬂ:%IJJﬁE{%% \/ELH@ Hﬂ“?}iiﬁ] What are they? Thorac Cardiovasc Surg, 2010,58(4):237-238.

fﬁ’ﬁij’}”é’{{&ﬂ@ Sibson %ﬁi%%lﬁl%ﬁ% E o [2] Liang C, Shuang L., Wei L, et al. Correlative anatomy of the
) - ° S pleura and pleural spaces. Thorac Surg Clin, 2011, 21 (2):

SM 4" ¥ 7% 2o kLA WE %, {8 A 20 Jif JI5E 7 114 43 - 177182,

ﬁﬁ#ﬁﬁ;?&%ﬂ%ﬁfﬁﬁ%[ﬂ ﬂiﬁﬂg EE!E%_F SM ﬂ%?&*ﬁ [3] Sevin CM, Light RW. Microscopic anatomy of the pleura.

L, AT RESE SM Bl S E I 22 FE B, fiideJ2& Sibson fif Thorac Surg Clin, 2011,21(2):173-175.

R 25 b0 g R B 22 UL TR 2, AT BE 55 I 25 11 (4] ZR/NAS EANYE, 9 5, 45 R R M B R R 2 2R 0E CT H14

W Z Tl T S AR A A3 BT . W RO 2 2% 35, 2017, 36(9) :1248-1251.
“‘j‘u% /‘—/«w'\ /,ﬁ Ziﬁ 4‘7& 'E‘QEIE:[/—
PPN AR TSNS S SR A (5] WMV, B, B G, 5 0 R B Ik o5 5 BR AL M 1 PR R 1 22

REZBERAR. A0 15 FARE S, PSP &% R CT % 1 T 4R A o O 22 A, 2012, 46 (4
13 {9, AT g5 PSP i 3 i Jis T 67 e e KM | TR) iz 40 g 332-335.

%*ﬁﬁﬂ\ém: o E{m”ﬂ@ﬁ?*ﬁx%ﬁ%ﬁ ,]‘)ﬁ%{w{:jj !lgéj( . ﬂﬁ% [6] LiYY, LiJC. Ultrastructure and three-dimensional study of the
I%jgéﬂﬂ/@ﬂ%%gﬂﬂ:fcmu E/‘J}E Z# . lymphatic stomata in the costal pleura of he rabbit. Microsc Res

Tech, 2003,62(3):240-246.
[7] Finley DJ, Rusch VW. Anatomy of the pleura. Thorac Surg
Clin, 2011,21(2):157-163.

3.4 SBIBWE WOBRET S T A 5 D
RS SR L5 AU 5 BT i LR 150

H- 2 N : N 7Y A < N = =Y AW
EEH’/;*EJEDO 5 @ H@%jl %dﬁ:@ /E ﬁaédlij 15/[]‘ YRRV {@ ﬁL ﬂ: [8] Casha AR, Manché A, Gatt R, et al. Is there a biomechanical
%dﬁ Ij‘:l ’ Eﬂ/ﬁﬂﬂ%ﬂ%x@ ’ %%’g%u H @H@E’g}% BE‘VIF */E{/:_l“ ’ K cause for spontaneous pneumothorax? Eur J Cardiothorac Surg,
SRR AR L CTVE 7 Jo 61 B 1 4058, 5 2014,45(6): 0111015,
56 IHI I;/é @Z@%%‘E" [91 DAngelo E, Loring SH, Gioia ME, et al. Friction and lubrication
= o

of pleural tissues. Respir Physiol Neurobiol, 2004, 142 (1):

RS0 B D 4 o BRE I3 5 4 7 7 o
FEVE (R 7 s QR AT M B RO . B2 MOBEBTRE 1107w, s b s 0 WO A L1 £ 55 R U K 5

— D L BE 2 M R A S 2o 6 T I R TS L e B AR L I BRFU 22 28 5, 2011, 30(7) : 970-973.
Sy B 2 I T /N 5 R B 2 TT AR R B (1) EARES, Bl Ma A b ORER U CT 5. o R A S A
R T R A 2011, 27(4) :857-861.

A SN G S R R R U S T U ) SN S R i R R U U R R S U i i R U e e

) SN TN R R U e e R L R U U S e g e e e N R

—ZRRAHLIERE X

ALY AR 7 BV RS BT 5 — RSO A BT 1A 3%, U 77 2 36 1, AL RI MG 19 44 Bk o ofe
B ARV RE B L0 52 W 2 4 19 50 1 TN 0 EL TRT RS 2

AR A8 RAR T 51 H L Z AR A2 H R B 24 A S T 3R B Pz A 5 B B R ik sUm 1

AL SRR L LA H LT B3R 0 M B R M 1 R SR B A B9 B — A Al B T 4
WA 235 SV IFAEARS H v 2 B v R A 25 T AR AR J0 05 B A I DX B0 X 5 o 7 e o ) BT AN
AEAR 505 07l — "R S IR s [N — 7l AR B S iz, 07 f R S 45 2R O %

A KT L E IR R R BT S AR IS A L LR BT Y S T, DL A ) R 04 S0 R HE TR T A O R
WAl BE TR T



