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Abstract

Objective: To evaluate the diagnostic value of endobronchial ultrasound-guided transbronchial
needle aspiration (EBUS-TBNA) in hilar or mediastinal enlarged lymph nodes of lung cancer by
Meta-analysis. Methods: PubMed, CNKI, VIP and Wan were searched by computer. All literatures
were screened, data extracted and performed according to the Cochrane system. The retrieval
time was until August 2022. Quality evaluation was conducted by Meta-analysis using Stata1l5.0
software. Results: A total of 1418 subjects were included in 13 literatures. The results showed
that: EBUS-TBNA had higher sensitivity of 0.93 (0.91, 0.94), specificity of 1.00 (0.37, 1.00), positive
likelihood ratio of 14546.2 (0.4, 5.0e+08), negative likelihood ratio of 0.07 (0.06, 0.09) and diag-
nostic odds ratio of 202,892 (6, 7.3e+09) in the diagnosis of hilar or mediastinal enlarged lymph
nodes of lung cancer, draw and sum the ROC curve, calculate the AUC of the area under the curve
to be 0.96 (0.94~0.97), draw the Fagan diagram, and conclude that if the subjects’ diagnosis of hi-
lar or mediastinal enlarged lymph node of lung cancer by EBUS-TBNA is positive, the probability is
100%. A negative result was associated with a 2% chance of being free of disease. The 13 included
literatures all mentioned postoperative complications, including cough (9 cases), hemoptysis (4
cases), pneumothorax (2 cases), blood in postoperative sputum (3 cases), transient hypoxemia (3
cases), arrhythmia (1 case) and infection (1 case) in hilar or mediastinal enlarged lymph nodes
diagnosed by EBUS-TBNA. Studies have shown that most subjects can tolerate this procedure, and
few serious complications such as large vessel rupture and bleeding, pneumothorax, and transient
hypoxemia occur during the procedure. Conclusion: EBUS-TBNA has high sensitivity, specificity,
accuracy and safety in the diagnosis of hilar or mediastinal enlarged lymph nodes of lung cancer,
which is an important diagnosis and treatment path for hilar or mediastinal enlarged lymph nodes
of lung cancer, and provides a new approach for the qualitative and staging of hilar or mediastinal
enlarged lymph nodes of lung cancer.
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(R T SN BREE R[], AR T 1RGN RR i Rk R R R A 22, 5 DL 0 TR i A bk B 5 e A I 2R J%
e 0T B 70 P PRI B . JOE R . S A% S T S A DG, TE IR/ fili g (Non-small cell lung
cancer, NSCLC) H Eizt db¥e & () s vh, e S5 B T 5 15 JE A2 o B8 A it 11 BN bk B2 45 (lymph nodes,
LNs). DRl RNl o B 2 4%, i Aok i, R ROk, B 1 RN R A s 5 2
DR, RIZEMX B E[2], 8E NS ST 2 SRE S K R (endobronchial  ultra-
sound-guided transbronchial needle aspiration, EBUS-TBNA) &I 43K 4% 51 A it 70 W HeR [3], &
—FaG N At mE. RARNAEFARIUM 7%, BT S EUR T PR TR 2 S5 B PR 2 (41X K15
Ko fahathm. IERAEZ MR B ir 077k, BA Ha i #RAETE & 224 PE[5]. H AT EBUS-TBNA T
A% U 1 il A2 WA TNIM 20 38, 8RR 22 FRAIE 4 SRR IX AR AR 1) 7 200 S e S I PR 0 R 1) B 3 [6]
DR M ASHIE 72 32 Bl I Meta 20 SRR EBUS-TBNA S fili [ B B i Kbk L 452 Wi, & 7E NI IR 32
BERE AT SRR R IEAR AR, IURIE QT .

2. ‘I EH*E
21, — AR

AN 13 R SCERA[7]-[19], WER 1AL 2022 4 8 A ANIRIBE Bid% 2 (142 EBUS-TBNA [Ffifides HLJiti
I 1B AR I bk L5 B 1418 i), b B30k 768 151, Lotk 650 fl; 4Fk% 35~74 %, “F14(53.1+80.67)% .
B M R RN AN IR VR R R O XU, [ S e T A 2538 S 15 R = 1

2.2. XHHEER

WEFLHE A TS LA PubMed. BRI (CNKI) - 258 R HI 5000 2 (VIP) RIS 5 B 2 X <5 Al
HHAT AR, T XREFAN “EBUS-TBNA. i il 1 TAk 45 . ARk TS " 55, SRR A
“EBUS-TBNA. Hilar lymph nodes of lung cancer. Mediastinal lymph nodes” 2% AN ia] 46 Bi4H &Rl 4 . K&
I A9 R FE 22 2022 4F- 8 [

2.3. XERANSHRRIRAE

2.3.1. XHEKANFRE

1) BalRGHRBEFEERZHMESS, FTHOAEMITERARMKELSEHERE, 2) HAREKN
EBUS-TBNA i (1 il 7] Sl 0 B I bk EL 4 I R i2 WA B 3) P& 12 Wi EsEas: 4) W LLikE
EBUS-TBNA 2 W7 (I #ERf BE(AC) . RABEE(Sen). 455 B (Spe)  BH I T K 3 4 Fo A .

2.3.2. HERHEBR PR

1) NEE; 2) EERIERSCHR; 3) BIEAER Sk 4) M2 Rk L FE R, CLUE#R
RISCHRONME; B) ik IUMER; 6) shWsti; 7) R FR A2 IIEEE .
2.4, CHRTHIE . ZERHREN

SCHRE R 2 BV B TR BRI RGN S HESR AR UE 2 RS R AT ) E R i, FEARIE R L. O%
A — P E, EUA B BB SR E AT KA, R 1SR S 3 AT SR SR .
2.5. REEMN

22 R PR T H QUADAS-2 [20] [21] SF49NHT 13 f SCER3E4T iE4L . QUADAS-2 4 14 NI H,
AR I AR SAR B M R 7« “B/B7 8 “NiER” , Hp “%7 N1y, “8B7
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B CRIER BN 0y, e 14 4y, &A% 0 4.
2.6. VR BB

LW LI UERATER) Meta 20871, BRME RN 2B RER BB R 2 —, %  Meta 73 W77 7E
BN, M4 SROC HiZk . ML HHERMS T ER S E “BEIR” 9 4fE ROC #iZk FIiFitHihsk
TR & A I RN AR i i i
2.7. V& IEFR

2153238 # ROC MR IFiH 5 28 N A (AUC), T2 IR L6 i vErf P 241 & SROC Hiizk, AUC
RIS E R, BEFR2HnRK AUC #:6ET 1, A2 HNRE: AUC #:58T 0.5, JF HIC M &3 R
JE(Sen). 5 5EEE(Spe). FHIEMREL(LR,L) FATEBIAREL(LRY) . 1217 EL A8 EL(DOR) LA K2 & [ (1) 95% B 5 [X ]
F-2:41 Fagan 7S H 45 58
2.8. GiiES R

i ] Statal5.0 KX N AL A HEAT Meta 387, 95% CI KRN, P < 0.05 Wi %EREA%
£ L. Meta 20T, SRR PHREOREE, BEAGAERRVERD 12 < 25%; FifP(E— & 1R
PERD 12 BB AT 50%~75% 2 8); BAEERRIIFIRIERD 12 > 75%. &S00 ASHREEAA(E R i, Rk
BEHLRL N AR (random effect model) AbHE S it [z, T FH & 5 R w4 (fixed effect model) AbHE St it
3. &R
31. BERGER
3.1.1. XHEiHERE

BT FIRS R IEA RS bR . REE 5, LRI 154 fSCER, ARHE SCRRGN N B HERRFR T
AN 13 Fa[7]-[19]3CHik. V£ 1.
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Figure 1. Literature acquisition process
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3.1.2. PR EYEAFFE
RN 13 R SCHRIL 1418 Bl i, FEACRHETE WAL 1.

Table 1. Basic features of the included literature

= 1L ANTEREI B AHFE

. ﬁfj\ N MR BOREE BOEE ADIEE Rk
P HE, 2021 118 111 0 5 2 DO 6E)
N 2018 368 232 0 20 116 06
TN 2018 328 209 0 11 108 @®

PUEE 2019 75 64 0 3 8 @
Wik B 2018 94 77 0 9 8 ©

RN 2011 56 45 0 4 7 @6
R 2015 30 21 0 4 7 @
BESE 2017 50 36 0 3 11 000
A 2011 46 34 0 4 8 ®
Hrernt 2015 53 39 0 2 12 OOE)
AR 2010 95 58 0 2 35 ®
HE HY 2015 68 37 5 5 21 0@
LeeKJ 2014 37 23 0 6 8 ®

E:on: HARE; © % @ ki © S @ REZEbHii; © i REE; © SR © B,

3.1.3. AANTAGRHREITM
4 QUADAS-2 PFAigi N 13 s SCiik, 75 13 i LRS00 N 13 46, 13 43, 1343, 11 4.
12 4y, 10 %9+ 1343, 10 4. 1043+ 11 4. 1343, 12 9. 134y,

3.2. Meta SHTER

321 REMKRIE

it Meta &5 555 b7 158 BH - 0F 5 A1 B0 4778 57 5 14, I3 FHBE AL BB A - Se it & - WM R
EBUS-TBNA 2T 14 5% Q &4 P < 0.05, 1>=83.75, 95% Cl: 76.18~91.31; RHE Q &4 P > 0.05,
I°=39.02, 95% Cl: 0.37~77.67, Ui FcAIAE M R BUS 2RS¥ 25, BRI
R ERAG SRR, WEARERNSFRIEE 2).

3.2.2. EBUS-TBNA 8 i 40 i T2k SAFR I X B 4500 SROC Hh£kE
it SROC Hh £ 145 A0 25 et sl A I “JR IR 70, WA Wt SUZ AP AE I S 3 AUC
4 0.96 (0.94~0.97). WK 3.

3.2.3. LIRS

ICEA HF REUE (Sen) . F5 57 % (Spe). BHTEMRISREL(LRL) . BATEALSREL(LR) 2 i HL{E EL(DOR) LA K&
FEM 5% EE X, A2, K2, K4, E 5.
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Studyld : SENSITIVITY (95% Cl) Studyld : SPECIFICITY (95% CI)
| |
| |
| |
He Haiyan/2015 o 0.88 [0.74 - 0.96] He Haiyan/2015 o | 0.81 [0.61 - 0.93]
| |
Kyung Jong Lee/2014 ——e | 0.79 [0.60 - 0.92] Kyung Jong Lee/2014 . 1.00 [0.63 - 1.00]
| |
Yang Junyong/2018 —- 0.80 [0.81 - 0.95] ‘Yang Junyong/2018 . 1.00 [0.63 - 1.00]
| |
Feng Feifei/2017 -;— 0.92 [0.79 - 0.98] Feng Feifei/2017 T 1.00 [0.72 - 1.00]
1 1
Lin Congming/2018 - 0.92 [0.88 - 0.95] Lin Congming/2018 0 1.00 [0.97 - 1.00]
| |
Zhao hui/2011 ol— 0.92 [0.80 - 0.98] Zhao hui/2011 7 1.00 [0.59 - 1.00]
| |
Sun Jiayuan/2010 —TE 0.97 [0.88 - 1.00] Sun Jiayuan/2010 — 1.00 [0.90 - 1.00]
| |
Xu HongYe/2015 —tle— 0.95 [0.83 - 0.99] Xu HongYe/2015 . 1.00 [0.74 - 1.00]
| |
Luo GuanYu/2011 oH— 0.89 [0.75 - 0.97] Luo GuanYu/2011 . 1.00 [0.63 - 1.00]
| |
Xu Min/2015 —_—— 0.84 [0.64 - 0.95] Xu Min/2015 . 1.00 [0.59 - 1.00]
| |
1
Re sitan/2021 JI-.- 0.96 [0.90 - 0.99] Re sitan/2021 ? 1.00 [0.16 - 1.00]
|
Liu Yu/2019 —:o - 0.96 [0.87 - 0.99] Liu Yu/2019 T 1.00 [0.63 - 1.00]
| |
Znao Junxi/2018 - 0.95 [0.91 - 0.97] Znao Junxi/2018 O 1.00 [0.97 - 1.00]
| |
author/2018 e 0.85 [0.91 - 0.97] author/2018 . 1.00 [0.97 - 1.00]
| |
| |
| |
COMBINED 0.93[0.91 - 0.94] COMBINED < 1.00[0.31 - 1.00]
: Q=21.32, df=13.00, p= 0.07 : Q=79.98, df = 13.00, p = 0.00
: 12 =39.02 [0.37 - 77.67] : 12=83.75[76.18 - 91.31]
I

T T T
0.6 10 0.2 1.0
SENSITIVITY SPECIFICITY

Figure 2. Forest map of sensitivity and specificity of EBUS-TBNA in the diagnosis of hilar or mediastinal enlarged lymph
nodes in lung cancer
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Figure 3. SROC diagram of hilar or mediastinal enlarged lymph nodes diagnosed with lung cancer by EBUS-TBNA
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Table 2. Combined evaluation indexes of hilar or mediastinal enlarged lymph nodes in diagnosis of lung cancer by
EBUS-TBNA

5% 2. EBUS-TBNA £ itz B0 B TS MR B i B 450 & FHIF b fe 4

S BONAR 95% Cl
HIERBUE 0.93 [0.91, 0.94]
HIRE R 1.00 [0.31, 1.00]
B IF AR L 14546.2 [0.4, 5.0e+08]
G AR L 0.07 [0.06, 0.09]
&I A L 202892 [6, 7.3e+09]
Studyld : DLR POSITIVE (95% Cl) Studyld : DLR NEGATIVE (95% CI)
| l
He Haiyan/2015 . : 4.58 [2.07 - 10.15] He Haiyan/2015 ]I—- 0.15 [0.06 - 0.34]
Kyung Jong Lee/2014 —o— : 14.10 [0.95 - 200.86) Kyung Jong Lee/2014 : . 0.23 [0.11 - 0.46]
Yang Junyong/2018 —— i 16.03 [1.08 - 237.33] Yang Junyong/2018 4:--— 0.12 [0.06 - 0.22]
Feng Feifei/2017 —e— : 21.90 [1.45 - 330.84] Feng Feifei/2017 —:0 0.09 [0.03 - 0.25]
Lin Congming/2018 —e> : 215.04 [13.53 - 1000.00] Lin Congming/2018 -;o— 0.08 [0.05 - 0.12]
Zhao hui/2011 —.— : 14.56 [0.99 - 213.47] Zhao hui/2011 —:0 0.10 [0.04 - 0.24]
Sun Jiayuan/2010 —o> : 69.05 [4.40 - 1000.00] Sun Jiayuan/2010 -o-:— 0.04 [0.01 - 0.14]
Xu HongYe/2015 —e— : 24.45 [1.61 - 370.84] Xu HongYe/2015 —0! 0.06 [0.02 - 0.21]
Luo GuanYu/2011 —a— i 15.92 [1.07 - 236.01] Luo GuanYu/2011 -i—o 0.12 [0.05 - 0.30]
Xu Min/2015 — : 13.23 [0.90 - 194.82] Xu Min/2015 :—u 0.18 [0.08 - 0.44]
Re sitan/2021 —— : 5.72 [0.46 - 71.83] Re sitan/2021 —0:— 0.06 [0.02 - 0.15]
Liu Yu/2019 —— : 17.07 [1.15 - 252.60] Liu Yu/2019 —-:— 0.05 [0.02 - 0.15]
Znao Junxii2018 —e> : 206.66 [13.01 - 1000.00] Znao Junxi/2018 -o:— 0.05 [0.03 - 0.09]
author/2018 —e> : 206.66 [13.01 - 1000.00] author/2018 -o:— 0.05 [0.03 - 0.09]
| |
| |
COMBINED -<:i>- 14546.17(0.42 - 5.0e+08] COMBINED I? 0.07[0.06 - 0.09]
: Q=66.11, df = 13.00, p = 0.00 : Q=25.28, df =13.00, p = 0.02
: 12 =70.69 [70.69 - 89.98] : 12 = 48.57 [16.81 - 80.34]

T
5.0e+08
DLR POSITIVE

DLR NEGATIVE

Figure 4. Forest map of positive likelihood ratio and negative likelihood ratio of hilar or mediastinal enlarged lymph nodes
diagnosed with lung cancer by EBUS-TBNA
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3.2.4. EBUS-TBNA & Wi fifi % B B[ T 2k AR K ik B S5 B (L SR EE motR B

Hi4 EBUS-TBNA S s 5 i | T m A B i vk B2 52 W R ALLSR B SR I AT %0,  EBUS-TBNA it fififes
(A T T B AR A Kbk R g5 2 Wi E A PR . WL 6.
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Studyld : DIAGNOSTIC § CORE (95% CN Studyl :
| |
| |
| |
He Haivans2015 —f= 44116 344 He Haiyvan/2015 =

b I L I
| |
Eyung Jong Lees2014 —= | 412 D AZ- 412] Kwing Jong Leef2014 e |
| |
“fang Junyongs20is —- | 493 [1 A0- 4.93] Yang Junyong 2015 — |
| |
Feng FeifeiZ017 —= : 5.43 [1 35- 5.42] Feng Feifei/2017 —- :
Lin Congming#20 15 . l T.08 Bra-7.88] Lin Congmings2018 = :
Zhao hui/z011 — : 5.02 [1.10- 5.02] Zhao hui#20 1 —fE :
| |
Sun Jiawans2010 L] | V.42 B AD- 7.42] Sun Jiayuan2010 =i |
| |
Hu Hong Yes20145 — | 5.95 [1 59 5.95] Hu Hong Yel2 015 —= |
| |
Luo GuanYusz011 —= | 487 1 02- 4.87] Luo Guan Y2011 — |
| |
Hu Mins20 15 —= | 437 A& 437] Hu hinszo1a —fa |
| |
Re sitans202 1 — : 462 [ 81- 462] Re sitan 2021 — :
Liu Yus2019 — I 575 [1 49 5.75] Liu fu2019 — I
| |
Znao Junxif201g I 8.28 pO0O- 8.28] Znao Junsd 2018 e |
| |
author2i 12 | 2.23 BO0- 2.28] authe 20 1g |
| |
| |
| |

COMBINED ¢. 12.22[1.73 - 22.71] COMBE INED «——__f:TT_,_—M—v
: 0 = 44,36, df= 1300, p = 000 :
: I=710%[5529- 3675 !

T T —I—l—
0 227 T 3edld
DIaG NOSTIC SCORE D00 RATIO

0DDE RATIO (5% CI)
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61.48 B 12 1000.00]
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2642 .56 [155 43 - 1000.00]
151.67 [7.39 - 1000.00]
1661.40 [F7.52 - 1000.00]
385.00 [17.75 - 1000 00]
130.32 [6.32 - 1000.00]
T1.67 B 44-1000.00]
101.26 [4.22 - 1000.00]
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205217 [220 Y& - 1000.00]
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Figure 5. Odds ratio forest map of hilar or mediastinal enlarged lymph nodes diagnosed by EBUS-TBNA for lung cancer
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Figure 6. Dot plot of likelihood ratio of hilar or mediastinal enlarged lymph nodes in diagnosis

of lung cancer by EBUS-TBNA
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3.2.5. EBUS-TBNA IS B B A9 B 15k YAPRBh K ik B 4589 Fagan
B2 Fagan [, 55045 32 R # 4 EBUS-TBNA i fitiiz (1 i |1 a AR il ik B2 4512 W 1 BH v 45 51
HMER AN 100%, #2BAMEgE R, HICAH R AR U 2%, 0L 7.

0.17 799.9
0271 199.8
0.371 199.7
0.5t 199.5
0.71 199.3
11 99

Likelihood Ratio
21 198
31 - 97
51 195
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~ 10t 190 =

S S

> 20 180 >

£ 0 0 %

ol 1 1 ©
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o e
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Figure 7. Fagan diagram of hilar or mediastinal enlarged lymph nodes in
the diagnosis of lung cancer by EBUS-TBNA
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