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Abstract : [ Objective] To study the diagnostic value of computed tomography (CT) in the diagnosis of infantile
congenital lung malformation (CLM). [Methods ] A total of 76 CLM patients diagnosed in the Third Affiliated Hospital of
Guangzhou Medical University from May 2019 to May 2020 were selected. The diagnostic accuracy of preoperative CT and
prenatal ultrasound (US) diagnosis of CLM was compared based on the gold standard of pathological results. The preopera-
tive CT findings and differential diagnosis were analyzed. [ Results] Among the 76 cases of CLM, there were 36 cases of
congenital pulmonary airway malformation (CPAM ), 26 cases of pulmonary sequestration (PS), 8 cases of congenital
lobar emphysema (CLE) , and 6 cases of mixed type. There was a moderate agreement between CT and US diagnosis of
CLM (Kappa = 0.465, P < 0.05). The accuracy rate of CT diagnosis was 85.5% , which was higher than that of US (69.7% ).
McNemar test result is P =0.001, the difference of diagnostic value between CT and US was statistically significant. In
terms of CT manifestations, CPAM was mainly characterized by cystic lesions of different sizes. PS showed pulmonary
mass with abnormal blood supply artery, mainly from the aortic branch. CLE was characterized by overexpansion of the
pulmonary lobes and thinning of the pulmonary blood vessels. [ Conclusions] In infantile CLM, preoperative CT is an im-
portant supplementary examination for prenatal US. Different types of CLM have different manifestations. CT can diagnose
and distinguish different types of CLM, which provides an important basis for preoperative clinical evaluation.

Key words: computed tomography; congenital lung malformation ; congenital pulmonary airway malformation; pul-
monary sequestration ; congenital lobar emphysema

[J SUN Yat-sen Univ(Med Sci),2020,41(6) :959-966 |

75 B #1:2020-07-05

E®WHE )N PA R 5] 55 H (2019A010060)

YE & T8 v« O A 8 B O, A0 AF 5 AR, BIFSE 7 18] < S P IR IE 52 AR 2 W7, E-mail : 853722052@qq.com ; K55 il AF1EH , FAE =
UilE, BHESE 7 0 < IE 7R ARI2 81, E-mail : flair@gzhmu.edu.cn



960 AR AR AR (B2 R D a1

S K il % 2 (congenital lung malformation ,
CLM ) S B 475 il 512 i e JHG 52U ML 25 A ) — &%
G RIEST W, T A S RRIE Y 5% ~ 18% , &
TR 29 0.30% ~ 0.42% , LIS KLl IE BT (con-
genital pulmonary airway malformation, CPAM) . Jfifi
b 5 AE (pulmonary sequestration , PS) 15 KAl <,
Jift ( congenital lobar emphysema, CLE) A UL, iX
JUFR A8 ol DLBAIAE A, ol 5O F A AE ),
LW AR e B LTS OGN R . H
R, 241 JL CLM i 203897 T By TR UIBR , )™
HiI 75 (ultrasound , US) 2 LA A CLM 2 B i) 3=
BT B ER A 28 e b A S R R4 LR AR K
&, CLM th AN 2 /5 B0 2R, DR BE, CLMUAC I 932 Wi
FAPAb X TR I R R R CHE . W X 25
MU Z % (X—ray computed tomography, CT) Jg& 22
21 )L CLM AR Fiji2 Wy S VAl B9 32 285 By, e, AR
W5 I8 A8 455 s BRZ5 2R R 23 A 1 76 491 CLM
BILARTT CT AR A F-AE , IF 5771 US K 2 447
FeAE, 438 CT 5771 USTEI2 M CLM i 22 7, IR R
CTAE22 41 )L CLM B A Fip A £ 3 I A {8

1 MHE T *®

1.1 HRIFH

[l B 44T 2019 4F 5 H 2 20204F 5 H FAS:
HEAT Il 5B T AR B8 1 76 191 55 R M il i R L ik
SEFLIE R GERE 77 1T US R CT i B R, 40
AbrifE : OF TERNG IR FE AR F TR s QARG
At it 58 9o 27 5 @I AE AR B T AR I #6475 PR
LH; @AW N FEE . HEBRbrE: O
CT EME T i 3 22 AN e 43 AT 4 5 Qs B2 W A 1]
Ho MIRIARGACEEZ R St i A%
1.2 CTH#¥EFE

45 1% J1] TOSHIBA 2 7] Aquilion 64 2% CT i#
T4, H S A AR, B R 120 kv,
ZLF TS5 mAs, Z)E 3 mm, ZEIE S mm, B iE
0.7, #E H 7% 64 mmx0.5 mm; 31 FR AP 1§ FROCE
XU CT #EAT W44, i =850 i R S AR
Pt AS TR 4 o 2 48 BRI, 3 U 70~110 KV, Z %
P 12~85 mAs, JZJE 5 mm, JZ [0 #E 5 mm, #2H 1.2,
o 74 G HEAT T BSR4, 6 F R AR B A
AU Ll 1) AL P2, YT 77 1 By B 245 e A A7 BR A W]
320 mg/mL) 1.5 ml/kg, T3 #E 3 1 52 7, i 29

0.7~1.0 mL/s , 5% B JkAY) DI XU 14 . 9
BT T CT P H . #r A KRS 25 b3 T
YE¥k syngo.via I Toshiba vitrea #17 =4k E 4, 25
0.5 mm, JZ[E]#10.5 mm,
1.3 BE&oSH

P PR A7 LA R v BEURR A9 I U 6 A SR R S
AREGRFTE T o0 B LM R, B A 240
JUCLM By CTAE R, A 45 - 5 A8 TR AL R/ A
(ST e S0 Ak re A sl ik FF &
JEAE . ARG HRERSS SR &An e J AR THT CT 2
Wy 5 7= 1T US 12 Wb A7 EL e, YA P 7 i AR 12 W
BE4J) )L CLM 14922 5 S ERf I o
14 SGitESH

IV FH IBM SPSS 26.0 85 F 3 Bl A7 Ak 3, %
SN 1 Kolmogorov—Smirnov EB KL, T
HETORRR B E R 122 (v £ 5) 3R THETERER
FHAREL R AT 5 Kappa K230 715 Kappa {8 H
TR —F: KN, 2 Kappa = 0.75, U P AP 7
RS W4 R — BT, 25 0.4 < Kappa < 0.75, Ut
WP 7 2 W 45 R — Bk — ¥, >4 Kappa < 0.4,
VLA PR T 12 W 45 R — SohE 0 2% 5 lE I A~ —
T3 28 1 2 S AR LIS, SR FHTTCORT DO 3 1) A 6
Rl McNemar K5 5, LA P < 0.05 £/n 2 54 41T+
=

2 % X

21 EXRHER

LA 76 6] CLM 22451 L, 4FE R 2 d ~ 484
A AR (742 +9.43) 4, Bk 49 4], Lok
2751, ¥ T2 h W US 12 Wi i )L 5% R M il B O
38 151] 3% Bk B3 A N TG K, 33 51 I B i E IR
5 PR E 72 R A JE AR L R R TS A B
WM B T FARVAGTTY o I B L2 T s
BEFAR 1A R kb 53 2 RE % R TF T A
52 BTl B VIR, 24 Bl AT it YD B . A B AT
ERBERETT, [ 112 Bk, T R AEIC 5% .
22 ARIGREIZHT

76 122 %)) )L CLM ¥ 7EARBEF- A | 24 )5 9 #E
L WHIESL, Hoif CPAM (n = 36) \PS(n = 26) \CLE
(n=8) JEERICIM(n=6),
23 AREICTiZEI 5~=aI USISHT = R DT

LU B2 W R S bR, A 45 SR R« Kap-



5 634 RS , 45 CT 7RS4 LS KAl JE 1 12 W {6 961

pa= 0.465, P < 0.05, &/~ 2 Wr 4 SRAFAE— 2tk (2
Kappa 7F 0.4~0.75 705 Fil Z [d] , — 0k — % , 75 76 4]
CLM b, R H CT 2 W7 i 15 % hy 85.5% , WA o7& T
USZWi(69.7%) , McNemar K 525 91, P = 0.001 <
0.05, /R R IL2MG LIF A —3, 25 HA
Gt R (F£1.2),
2.4 BHJLCLMBY CT & F 4T

76 ] CLM 8L, 214 36 i , 5% 52 14 23 i,
ST B, AT AR 38 4, i T A5 M 38 441, 8 49l
ZRFH L, HAy 66 01 2 K st Hid (e
12151 R e BB
2.4.1 BL45)UCPAM % CT AL F 442 36014
Joi BUE S CPAM 224 )L, CTRBW T . O
CPAM 1 A9 1151 (30.6% ) , & Bl A A~ K, H
&= 20 mm, J& [l AT AE 22 /NG, 350 0 4 s 9 ]
DV A %5 3 5 B i SO T (] 1A-C) 5 @QCPAM 2
RI16 1] (44.4% ) , CT b F 3R K/INAS 55 4 Jios 5 0
w5k, 20 mm > #EPE HAE=5 mm (] 1D) ; BCPAM
3RO (25.0% ), CT B M 28 LA S i3l
F, NEB LGN, HAR <5 mm (] 1E-G) , FL
A 1411592k CLE

CT 3855 /R : CPAM #ERE I 5 gk, £ 52t Al

Sy R EESR AL, T o AR R VR T I B K
P AR IOk 5 0, He e 1 4] s BRI 5 MK
4451 CPAM SE T AT, 9o k4 R 3 4B 3T il 4 21
INBE 1) X RS A7 5 7 P AT SR . CPAM = TR i
I3,
242 B4h)LPS# CT #4426 01224 L
PSP L 14451 (53.8% ) , 4N 10 491 (38.5% )
2 g L5 IR AR o 1 AT CT A,
s s kor 2 AL M fiiRi2 8 CPAM, 5 6ilf T
AR i 17 B 2R R AR S 4 4
THENLT o CT R JgFe 5t 9, L4 17 4],
T FHE O , P R SR (& 1TH-T) , 4T
BN, TR =M RIE SERIE S (K 1)-K) .

CT 3G 5m R B - B 1491749 B 1451 1 5 oA DL W
AL I B KA, 3% 24 1511955 k38 8 s A8 DX UL 45 52
RSV S N R R TR N IR E f e T S
PERIE IR 5 A I, Sk A2 (1 ~ 4.9) mm, P35
B (2.65 £ 1.31) mm, Hid1 2 4 PS o] WL % =
Bk Ay AR, 16 PS H 3 5 3 B ko St .
3005 ] i EE K A AT K LS A R s ER K, 18 615

&1 76 %5] CLM =81 US. REI CT i B SRR & HRL
Table 1 Coincidence of prenatal US and preoperative CT of 76 CLM patients

Pathological Prenatal US/n Preoperative CT/n Diagnostic accuracy rate/%
Type of CLM _ )

diagnosis/n Conformity Inconformity Conformity Inconformity Us CT
CPAM 36 35 1 35 1 97.2 97.2
PS 26 17 9 25 1 65.4 96.2
CLM 8 1 7 2 6 12.5 25.0
Mixed type 6 0 6 3 3 0 50.0
Total 76 53 23 65 11 69.7 85.5

CPAM: congenital pulmonary airway malformation; PS: pulmonary sequestration; CLM: congenital lobar emphysema

*2 76 CLM AR CTI2Hi 5=ai USISHTEmEER
Table 2 The difference of diagnostic accuracy between preoperative CT and prenatal US of 76 CLM patients

CT
us Total X P
Conformity Inconformity
Conformity 51 1 52
Inconformity 14 10 24 9.600 0.001
Total 65 11 76

McNemar test was used. Kappa = 0.465, P < 0.05
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Table 3 CT imaging characteristics of the three types of infantile CPAM
Items Typel(n=11) Type2(n = 16) Type3(n=9)
left lung(n = 1) left lung(n = 6) left lung(n = 4)
Position

right lung(n = 10)

cystic(n = 10)

Characteristic eystic and solid(n = 1)
Diameter/mm 50.18 +20.28
Maximum diameter of cyst/mm 343 +11.63
Infection(n = 3)
Complication Mediastinal shift(n = 2)

Pleural effusion(n =2)

right lung(n = 10) right lung(n =35)
cystic(n=11) cystic(n =5)

cystic and solid(n = 5) cystic and solid(n = 4)

44.55 + 18.67

11.54 +5.57 2.01 £ 1.05

42.62 + 11.23

Infection(n = 3)
Mediastinal shift(n = 1)

Infection(n =1)

Mediastinal shift(n = 1)
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A-C: CT and US images of congenital pulmonary airway malformation (CPAM )type 1 patient. Coronal (lung window) and axial (mediastinum

window) CT images show a (53.3 X 48.3 X 26.2) mm cystic lesion located in the right lung (white star) containing air—fluid plane (black arrow) and
many small cysts around it. The mediastinum moved to left. US shows multiple hypoechoic cysts and feeding vessel deriving from the pulmonary
artery. D: CT image of CPAM type 2 patient. The axial CT (lung window) shows multiple cysts < 20 mm in diameter in size located in the left lower
lobe. E=G: CT and Pathology images of CPAM type 3. Cystic—solid lesions containing some small cysts with a diameter of 2.0 mm can be seen in the
right lower lobe. The solid components and walls markedly enhanced after intravenous injection of contrast medium and the pulmonary artery can be
seen on contrast—enhanced CT image patient. Photomicrograph of histopathologic specimen shows multiple cysts with various sizes ( hematoxylin—
eosin X 40 ). H-I: CT images of intralobar pulmonary sequestration (PS) patient. There is a cystic—solid lesion with predominantly solid component
located in the left lower lobe. VR image shows the feeding vessel arising from the descending aorta. J-K: CT images of extralobar pulmonary seques-
tration patient. The axial (CT plain scanning) shows a mass in left lower lobe, which obviously enhanced on the CT coronal reformatted image (con-
trast—enhanced CT) and a feeding vessel arising from the descending aorta. L.-M : CT images of congenital lobar emphysema (CLE ) patient. Focal
area of pulmonary hypoattenuation and reduced pulmonary artery branch can be seen in the left upper lobe. The sagittal CT reformated image shows
the bronchial atresia of left upper lobe. N=P: CT images of CPAM type3 combined with PS patient. Cystic—solid lesion can be seen in posterior basal
segment of right lower lobe , whose blood supply comes from the branch of the abdominal aorta (the origin was not shown on the scan plane ).
1 2241)L CLM i CT & ZHH1E
Fig.1 CT imaging features of CLM in infants
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