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ABSTRACT Objective: To explore the diagnostic value of multi-slice spiral CT scanning with different doses in children with pul-
monary tuberculosis (PTB). Methods: 156 children with PTB who were treated in our hospital from May 2016 to November 2018 were
selected as the subjects. They were divided into group A with 52 children (0-5 years old), group B with 52 children (6-9 years old) ,
Group C with 52 children (10-14 years old) according to the age of the children. Three groups of children were given 64-slice spiral CT
low-dose scan, the group A was given 20 MA, group B was given 30 MA, group C was given 40 MA. 2 days later, 64-slice spiral CT
scans were performed in all three groups. The dose of group A was 100 MA, and the dose of group B and group C were 150 MA. The
scanning effect, image excellence rate and radiation dose of low-dose and conventional-dose CT scanning in group A, group B and group
C were respectively compared. Results: There were no significant differences in the number of lesions, nodules, cavities, pleural adhesion
and calcification between low-dose and conventional-dose CT scans in group A, B and C (P>0.05). However, the imaging rate of burrs
and ground glass in group A, B and C by low dose CT scan were significantly lower than those by conventional-dose CT scan (P<0.05).
There was no significant difference in the image excellent and good rate of low-dose and conventional-dose CT scans between group A,
B and C(P>0.05). Compared with conventional-dose CT scan, the dose-length product (DLP), CT dose index (CTDIvol), CT weighted
dose index (CTDIw) and radiation dose of low-dose CT scan in group A, B and C were significantly lower (P<0.05). Conclusion: Con-
ventional dose multi-slice spiral CT scanning has better imaging effect on burr and ground glass in PTB children, but low dose multi-slice
spiral CT scanning can also ensure the image quality, meet the diagnostic requirements, and reduce the radiation dose to children. Con-
sidering hu- man health, low-dose multi-slice spiral CT scanning is recommended.
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Table 1 Comparison of low-dose and conventional-dose CT scans of children with PTB in different groups for PTB disease character [n(%)]

Groups Doses n Number of Nodules Burrs Cavities Pleural Calcification Ground glass
lesions adhesion
Low-dose 52 145(88.96)  42(76.36)  75(81.52)*  62(81.58) 67(85.90) 82(89.13)  66(82.50)*
Group A Conventional-dose 52 152(93.25) 47(85.45) 86(93.28) 69(90.79) 72(92.31) 87(94.57) 75(93.75)
Low-dose 52 148(91.92)  45(84.91) 76(84.44)*  66(85.71)  68(90.67)  81(87.10)  65(83.33)*
Group B Conventional-dose 52 153(95.03)  49(92.45) 85(94.44) 72(93.51)  71(94.67)  86(92.47) 74(94.87)
Low-dose 52 152(92.68) 43(82.69) 76(84.44)*  63(80.77)  68(89.47)  83(92.22) 66(83.54)*
Growp € Conventional-dose 52 156(95.12)  46(88.46) 88(97.78)  70(89.74)  73(96.05)  87(96.67) 74(93.67)

Note: Compared with the conventional-dose of the same group, *P<0.05.

®2 BAPTB BILRFAESEMAE CT AHENE KM R E LR (%)

Table 2 Comparison of image excellence and good rate between low-dose and conventional-dose CT scans in children with PTB in each group [n(%)]

Excellence and

Groups Doses n Excellence Good Bad

good rate
Low-dose 52 34(65.38) 12(23.08) 6(11.54) 46(88.46)

Group A
Conventional-dose 52 35(67.31) 13(25.00) 4(7.69) 48(92.31)
Low-dose 52 34(65.38) 11(21.15) 7(13.46) 45(86.54)

Group B
Conventional-dose 52 35(67.30) 12(23.08) 5(9.62) 47(90.38)
Low-dose 52 33(63.46) 12(23.08) 7(13.46) 45(86.54)

Group C
Conventional-dose 52 36(69.23) 10(19.23) 6(11.54) 46(88.46)

*3 BEPTB BILEFESENMNE CT ARNEHNEREE 5)

Table 3 Comparison of radiation doses between low-dose and conventional-dose CT scans in children with PTB(x# s)

Radiation doses

Groups Doses n DLP(mGycm) CTDIvo(mGycm ) CTDIw(mGy)
(mGy)
Low-dose 52 70.52+ 12.74* 35.12+ 4.12* 2.58+ 0.53* 7342+ 12.76*
Group A
Conventional-dose 52 243.61% 22.16 137.24% 2545 10.94+ 2.08 276.53%+ 21.82
Low-dose 52 7431+ 11.98* 38.93+ 4.22% 3.02+ 0.57* 76.84% 12.67*
Group B
Conventional-dose 52 241.57+ 23.65 138.34+ 26.53 11.03+ 2.09 275.38% 22.16
Low-dose 52 75.63+ 12.33* 39.02+ 4.18* 2.94+ 0.61* 75.38+ 11.94*
Group C
Conventional-dose 52 24436+ 22.84 137.35+ 25.97 10.83+ 1.96 273.17+ 20.86

Note: Compared with the conventional-dose of the same group, *P<0.05.

AHFFAFBE A 21 B 41 .C ZIR[R4FE PTB LT T
R 5 3 HGR A 64 HE CT Sk Ar, 4588, A 41 B 41,
C 4URFAI & CT £ 75 PTB bRk (451 2330 RS i |
BSAAE A AR ARG W RGR R CT 140 LB E 22 5 (5 A
41.B 41.C AU CT i Bl BEB R 00 B8R B
T8 BRI CT 4948, S8/ (0] 5 3 LR o AR 1 8O
PR AR R A ] P BB S 1) AR T A A
J5E PR AT R DA AR i CT 4518 P W S A R 5 | G 2 2 41 0
I HEAR ARG, TR R I B AR v 2 FEE L U i BRI PR A
Az B AR AR, DF AR R S CT 419 1430 2 4 Sl OR ZE A X

B2 (ELEMT P SR SCR B, AT LA B2 W R
AWFEEE R LR, A 41 B 4 .C AU & CT H KA R
REHHGIE CT SR W 2225, R 5FI& CT 4
TR AR I AL I PR B2 Wi 2R, 7500 AE5E
LR RN, A 41 B 41 .C 4UIGRE CT $9480x L R 5 571
U RAR T MR CT 494, 487545 U R A AR B A 1
CT X B F RIS o LA B RFE R , IGHH: CT 34T
IR RS PTB LA B2 W ERT, TR it i BE AR T
CT Mot LI U AR AT, (EAR T B AR A R
i CT Ff 5005 CT Sl A e E 2 PTB A i, il g2



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.11 JUN.2019

- 2099 -

TR LIRS R BN A, 8 LR I 45 CT SRBUA LA 55
P2 1, P, FEI2 160 PTB IR, R 25 4 B4 i sl I R 3%
B S KA 5 5 LU0,

25 LRk, PTB Ll HMEGH) i 2 HERRE CT 14 i 14
ROREBF , RER IR USRI T, BORTE B B RS 52 10 A5
AR5 T2 T8 LR e (E A e 2 HFRTE CT 948 m] ARRAIG
Xt PTB fEJLAYHR S &, 7675 1B AR R R4 T, el sl ]
IR 2 HERE CT 54ili%t )L PTB T4 BIS T . ABF5% i
TR WEFEI ] BN 5L BRG] M S e — 2 A, IS
SRRSO YT RAEA B2 5 T e S8 B Dl it — 20k L
PTB SLARMG AL AR JC IR A TER AR, LASRAS S Erfh 5 dfe

& % 3L #k(References)
[1] & fads 6K 35,30 4, 5. % B3k CT sF 4545 A 3 i & B % 09 14

BRRA[J]. IR & 4 [E F 8, 2017, 17(6): 1106-1109
[2] Prakash AK, Datta B, Tripathy JP, et al. The clinical utility of cycle of

threshold value of GeneXpert MTB/RIF (CBNAAT) and its diagnos-

tic accuracy in pulmonary and extra-pulmonary samples at a tertiary

care center in India[J]. Indian J Tuberc, 2018, 65(4): 296-302
[3] Vineetha R, Manu MK, Mohapatra AK, et al. Diffuse gingival enlarge-

ment:an unusual diagnostic clue for pulmonary tuberculosis [J].

Lancet Infect Dis, 2018, 18(11): 1288
[4] Chakraborthy A, Shivananjaiah AJ, Ramaswamy S, et al. Chest X ray

score (Timika score): an useful adjunct to predict treatment outcome

in tuberculosis[J]. Adv Respir Med, 2018, 86(5): 205-210
[5] Weinrich JM, Diel R, Sauer M, et al. Yield of chest X-ray tuberculo-

sis screening of immigrants during the European refugee crisis of

2015: a single-centre experience [J]. Eur Radiol, 2017, 27 (8):

3244-3248
[6] Wang XL, Shan W. Application of dynamic CT to identify lung cancer,

pulmonary tuberculosis, and pulmonaryinflammatory pseudotumor
[J]. Eur Rev Med Pharmacol Sci, 2017, 21(21): 4804-4809
[7] Kim J, Lee 1J, Kim JH. CT findings of pulmonary tuberculosis and tu-
berculous pleurisy in diabetes mellitus patients[J]. Diagn Interv Radiol,
2017,23(2): 112-117

[8] Lv Y,Jin Y, Yan Q, et al. The value of 64-slice spiral CT perfusion
imaging in the treatment of liver cancer with argon-helium cryoabla-
tion[J]. Oncol Lett, 2016, 12(6): 4584-4588

(9] Z 2, FA#%,5®,%. % Bk CT £ R A M 445 i oy i

RAMEIR T[]+ B CT = MRI Z& &, 2018, 16(3): 37-38, 45
[10] Amansakhedov RB, Limarova IV, Perfiliev AV, et al. Comparative

analysis of the semiotics of disseminated pulmonary tuberculosis and

exogenous allergic alveolitis in accordance with the data of computed

tomography[J]. Vestn Rentgenol Radiol, 2016, 97(2): 79-84
[11] Wang D, Wu C, Gao J, et al. Comparative study of primary pul-

monary cryptococcosis with multiple nodules or masses by CT and

pathology[J]. Exp Ther Med, 2018, 16(6): 4437-4444
[12] Gao XW, Qian Y. Prediction of Multidrug-Resistant TB from CT

Pulmonary Images Based on Deep Learning Techniques [J]. Mol

Pharm, 2018, 15(10): 4326-4335
[13] Parker CS, Siracuse CG, Litle VR. Identifying lung cancer in patients

with active pulmonary tuberculosis [J]. J Thorac Dis, 2018, 10(Suppl

28): S3392-S3397

[14] 37075 4% 4k LR K5 AKA F % H9fk CT 507 & 3h A 45 4%
a4 R AT R[] B R TR 5 24, 2015, 23(12): 936-937

[15] Lee CU, Chong S, Choi HW, et al. Quantitative image analysis using
chest computed tomography in the evaluation of lymph node involve-
ment in pulmonary sarcoidosis and tuberculosis [J]. PLoS One, 2018,
13(11): 0207959

[16] Kok M, Turek J, Mihl C, et al. Low contrast media volume in
pre-TAVI CT examinations[J]. Eur Radiol, 2016, 26(8): 2426-2435

[17] Qu H, Zhang W, Yang J, et al. The value of the air bronchogram sign
on CT image in the identification of different solitary pulmonary con-
solidation lesions[J]. Medicine (Baltimore), 2018, 97(35): e11985

[18] Im JG, Itoh H. Tree-in-Bud Pattern of Pulmonary Tuberculosis on
Thin-Section CT: Pathological Implications [J]. Korean J Radiol,
2018, 19(5): 859-865

[19] Giacomelli IL, Schuhmacher Neto R, Marchiori E, et al. Chest X-ray
and chest CT findings in patients diagnosed with pulmonary tubercu-
losis following solid organ transplantation: a systematic review [J]. J
Bras Pneumol, 2018, 44(2): 161-166

[20] Kim W, Lee KS, Kim HS, et al. CT and microbiologic follow-up in
primary multidrug-resistant pulmonary tuberculosis [J]. Acta Radiol,
2016, 57(2): 197-204

[21] Gordaliza PM, Muiioz-Barrutia A, Abella M, et al. Unsupervised CT
Lung Image Segmentation of a Mycobacterium Tuberculosis Infection
Model[J]. Sci Rep, 2018, 8(1): 9802

[22] Cardinale L, Nika L, Teti M, et al. Pulmonary tuberculosis in diag-
nostic imaging:the great mime [J]. Recenti Prog Med, 2018, 109(4):
220-225

[23] Wang YXJ, Chung MJ, Skrahin A, et al. Radiological signs associated
with pulmonary multi-drug resistant tuberculosis:an analysis of pub-
lished evidences[J]. Quant Imaging Med Surg, 2018, 8(2): 161-173

[24] Hancerli Toriin S, Acar EM, Somer A, et al. Management and treat-
ment difficulties of multi-drug resistant pulmonary tuberculosis in a
pediatric case[J]. Mikrobiyol Bul, 2018, 52(1): 89-95

[25] ¥ P b, R e B, 50 42,5 K TARA Z CT 4286 8 AL A M il 45 4%
AR [J]. &R E 5, 2018, 47(15): 2077-2079, 2082

[26] Kalema N, Lindan C, Glidden D, et al. Predictors and short-term out-
comes of recurrent pulmonary tuberculosis, Uganda: a cohort study
[7]. S Afr Respir J, 2017, 23(4): 106-112

[27] Yaguchi D, Ichikawa M, Inoue N, et al. Sudden Death from Car-
diopulmonary Arrest on Arrival of a Patient with Pulmonary Tubercu-
losis: A Case Diagnosed by Postmortem CT and Autopsy[J]. J Foren-
sic Sci, 2018, 63(5): 1582-1586

[28] Liu T, Gao L, Xie S, et al. Clinical and imaging spectrum of tubercu-
losis-associated fibrosing mediastinitis[J]. Clin Respir J, 2018, 12(5):
1974-1980

[29] Mathur M, Badhan RK, Kumari S, et al. Radiological Manifestations
of Pulmonary Tuberculosis-A Comparative Study between Immuno-
compromised and Immunocompetent Patients [J]. J Clin Diagn Res,
2017, 11(9): TC06-TC09

[30] Kim CK, Cho EA, Shin DM, et al. Comparative Evaluation of the
Loop-Mediated Isothermal Amplification Assay for Detecting Pul-
monary Tuberculosis[J]. Ann Lab Med, 2018, 38(2): 119-124



