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Clinical analysis of transbronchial cryobiopsy for diffuse
parenchymal lung disease

Zi-wei Chen', Huai Liao?, Ke-jing Tang?, Qiong-hui Liu?, Yu-kun Kuang?
(1.Department of Respiratory Medicine, Guangzhou Twelfth People's Hospital, Guangzhou, Guangdong
510620, China, 2.Department of Respiratory and Critical Care Medicine, the First Affiliated Hospital,
Sun Yat-sen University, Guangzhou, Guangdong 510080, China)

Abstract: Objective To explore the diagnostic value of transbronchial cryobiopsy (TBCB) for diffuse
parenchymal lung disease (DPLD). Method The clinical data of 30 patients with bronchoscopic lung biopsy
(TBLB) + TBCB and chest CT mainly presenting as DPLD were retrospectively analyzed from October, 2017 to
December, 2019. Among them, 16 were male and 14 were female. The average age was (57.1 = 9.4) years from 25 to

71 years old. Result The sample size of TBCB group was (19.9 + 5.4) mm’, significantly larger than that of TBLB
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group (2.2+0.6) mm’, and the difference between the two groups was statistically significant (z=-39.31,
P =0.000); The value of pathological findings in TBCB group was 80.0% (24/30), significantly higher than that in
TBLB group (36.7%, 11/30), and the difference between the two groups was statistically significant (x> = 115.88,
P =0.000); The diagnostic rate of TBCB in 26 patients with DPLD was 76.9% (20/26). The diagnostic rates of
TBCB in 16 cases by rigid bronchoscope and 14 cases by non-rigid bronchoscopy were 75.0% and 85.7%
respectively, with no significant difference between the two groups (P > 0.05). The average amount of intraoperative
bleeding with or without pre-placed balloon was 6.1 mL and 10.2 mL respectively, and moderate bleeding was
20.0% (2/10) and 37.5% (6/16) respectively. There was no significant difference between the two groups (P > 0.05).
Conclusion TBCB can be achieved under rigid bronchoscopy and non-rigid bronchoscopy. TBCB has a good
diagnostic positive rate for DPLD and high safety. The intraoperative use of pre-placed balloon for hemostasis can
reduce the amount of intraoperative bleeding and the number of moderate bleeding cases. Although there is no
statistical significance compared with the non pre-placed balloon group, it is still recommended to use pre-placed
balloon for hemostasis during the operation to improve the ability to intervene in the risk of major bleeding.
Improving the diagnosis level of the pathology department can increase the diagnosis rate of DPLD.
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28 3R VR VR T G 03 O SRR NS R A
(endobronchial cryobiopsy, EBCB) GRS aa k= a g NI
5% (transbronchial cryobiopsy, TBCB). Hi#E4 ¢
SR NI, R TREASIEN; R
XS SR T AR WA R AE . AT B
BT MIERIAR  (transbronchial lung biopsy,
TBLB) FITBCBXRAMRELS WA 225 . 2 H]
5 EEAE TBCB X2 Wi KA J& I & AE B2 . TBCB
TE DR 18 P 52 531 il %< (diffuse parenchymal lung
disease, DPLD) ZWiH rim IR = X 45 .

1 ZERlERZE

— A E R

[l B 434 2017 4F 10 H —20194F 12 H il k2
B i 55— = BE P W 5 s FARE 5 2 BRI 14 30 161 BB A
it E8 5 (L5 A7 M V6 AL B 12 1Y) BB I IR B ) .
W, R CT A A &30k DPLD 26 491, i 71 J& 45 5 /5
230, AUz S REY K LB TR B ORET
DT REARS A 4R v] LA 2 4 SRR, ELBE i Dy Ak
W, WA AE MEHEDE + TBLB + TBCB., 304743
i, Biell, w14, FiE25~71%, FH
(57.1£9.4) %, HAEARHGGES R Bne: 41
B 1 R4 B (forced expiratory volume in one

1.1

second, FEV,) #liH{ER (69.0+18.0) %, M
fili 46 & (forced vital capacity, FVC) & i1 {H /Y
(68.0+18.0) % , Mili — % fk # 9% HL & (diffusion
capacity for carbon monoxide of lung, DLCO) 5 i{E
1) (47.0+13.0) %, & K H F il A & (maximal
MVV) 5 Bt (79.0 £
22.0) %. |RFRREEE, 29 FI4TH k45 RREE,
W2 IR | 1R . 16 B2 BT R
(2019 4 JF bf & 22l O BR BK A KB T AT
TBLB + TBCB) . AR & 5 i A B 30 151 2835 73y
MEBE L ANARRE B2 . REBELL 166, 1 (I HkEE CT R
JAMNEBER RS . 1B Z 2. 146128 DPLD; JE
WEEEZH 1445, 2030 CT F 0 AR S5 . 124 K
DPLD., WZLEH — BRI, 2R8I E X
(P>0.05), HARE, kL
1.2 B

H 7K Olympus ML, 73 UEBE (815 . BF-1T260,
HRAE 5.9 mm, T Ei#IE H 4% 2.8 mm) . 1 [E ERBE
(CARY) ZIEER HIAITAL . T8 E ERBE 2RIk
(F5 . 20416-037, EAE 1.9 mm) . HZ Olympus 2
Al — S22 . 20194 5 A FF 45 B COOK Bk
AT PR A 1k (1241]) . STORZ 1 i %
SR . RS I AILAE

voluntary ventilation,
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Table 1 Comparison of the general data between the two groups
PS5 FEV, 5#il - FVCSBE  DLCO 53l MVV (5HiF  Jadfcr Ry
215 —— ¥
] I {E/% 1E/% 1E/% {E/% DPLD ) 525 /5]
5552 (n = 16) 9 7 55.8+11.2 68.2+19.1 68.3+20.2 50.8+7.8 72.9+20.3 14
LG (n = 14) 7 7 59.745.8 69.3+17.8 67.3+16.3 44.0+15.0 87.4+23.2 12
XA 1.007 1.17 0.18 0.11 1.40 -1.64 1.00°
PE 0.500 0.262 0.857 0917 0.220 0.130 0.500
W XHE

1.3 RET&E#E

ARETGEHORE L HDIRE . MEHE R CT, IH
FURBE ML VOISR Ay, WA T T ARSIk, A1k
2y WA AR D it FRASSR AR SRS
fn (CELE2EAT 10% e B 1 Yk 2.5% 13— i [
SEWRIRRAIE . R E D A ), HA R H
KRE TR A BB AE R
1.4 FREEFR

R EAT TR, e bR A 2% Rl 2R IA
4mL 10 min, FFMRT REERIRE M0, S UEE
R Z R DRI i 2 0 S B A TR BRI . S 4b
29 BB HTE LR EBRE T2 BB T TR, K
B 2500 . 1% PIA B 150 mg + 25 KJE 200 wg, [
SBE S RJSARA LI, S5 UCHET 25 RJE 20 e+
JERIE02 ng/ (kgrh) + P EIREE 30 mg; R 4ed:
1% T IA B 4.0 ~5.0 mg/ (kg-h) +3%; 2% KJE 0.2~
0.3 pg/ (kg-h)o ARH WM& A AR iARAE
1.5 HWEFHZE

HRAE CT 478, TR AR ™ AR B[R] (Y 5B 05 43 )
WA TIER L 2 R F N ANE ST, RS
WEUENL, IFEAERE S /NGB T A TIE R o
JeAE A SRS W BA T SR IR e, SRS FE
CT it H AR S W BT 11 28 Jili &0 JaT e kb 36 Gz 1)
FRES, IRRERA B B (REBF AR
B4.0~5.0cm) FTIGRHNE LGRS, SRS 7E TBLB (1)
FHIFIFBAIAT TBCB: PRIk 2 B A B 1) 1A
WIEEANSIEN, HEATRE A B bR S W B A
JERARAL . FEER R B AT IR A R, R URIE ] 3 ~
10s, —Mx4805 s, MNERR TR M ER, 1

HESA L HAY T (EEETFHM R, TR
TR TP, R SR VRIS, — [FNVAGE N
B, 7 RIKE A VRIR Sk U AR AS A 37CEk
FIA KPR, AR ARRER, FE
Z RIS Sl E R R SR A R R
PR SRR N (KANTE) o Rk e S A%
TPRCE A NFLZEY) (COOK BR%E), 7E TBCB S AL
Je 7 B3 Ak 3R A4 LA BEL 1 it 8 2 A Hh ke S M)
A
1.6 AR HMmiFdG

AREREAR PGV R T, BB
i (RIS BD AT B i, Jo /s Hofth P9 8% 1k i 5
fit) . HEEHM (FF B T A AR SRR A KER
K. 1110000 K R R AR B i AU B gk
Akt Y EE I (51 R B ) A S D) e N R
FE L B ASHABAMNEE A | il A FAE
Wegrg i) M,
1.7 FitEFE

TEHT SPSS 22.0 GE it F A 43t icdl . 756 IEZS 41
TR B £ bR s (x+s) FR, 4l
BAT ok 5, AR IEA AR 3T L ERER F Wilcoxon Bk
ARG ; THECPE RIS E 4R (%) Fow, 4lRlE
AT Fisher B DI R L B0 B0 C K5, P<0.05 2
SAGIFE L

2 #R

A AR AL
2HANE ST B FE T, LB T A B ABBIb
Ab, TR1S5 em, LR SAURENE, AT

2.1
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INRSRHRYGERL, 53 1B T A BB Blakl, 2.3 RIEHEFISHETZE

20 em, ZHBEFMENE, APEABEANMEL 231 KREm2 TBCBAY, MBHERELH . JF
FIREN ; BH28HF (R R XL, HWIEAR RS PER B PEAT 48 (nonspecific interstitial pneumonia,
MG 358 CT Be) R ), A Ho kA BE I A6 1491 NSIP) 7. HUAEPEN%  (organizing pneumonia, OP)
27 G F XTI B (2 Fii164], 4 Fifill 1 i Js P 1) BT P il (desquamative interstitial
B), WRCFUHSh . G MR (0f)), | puewmonia, DIP) L. HREET 1G], i R Fi
T A AT VR S TR 22 W 4.0 ~ 5.0 om,  ES Jfs Jiti%é (usual interstitial pneumonia, UIP) 25, Filiy#E

5 F . . .

1.0~2.0 emo P, 1HIVREEHR 3.0 cm, 1R N Zi;i%ﬁ;ﬁ a;dl;()la;;;;;m?;’ Pﬁﬂi—ﬂ;@ \
65 4k g tH Ui 457 6 151) R 20 42 A1

6.0 cm, 26 {5 DPLD £ & ) 76 XUl T 047 TBLB A& ! ) N - -

) . Ik T 40 P ) B i 8 (lymphoeytic interstitial

TBCB. pneumonia, LIP) 14]; TBLBZI+', NSIP 44|, DIP 1

22 AR 1. PAP 1. 4 SRR 5 2 91

TBLBIESRAFHRA 136 e, FLAR1.0~20mm, F o s 14, TBCB 2 42 A4 400 45 1 o 0

By (2220.6) mm’; TBCBIHARAFIRA 1475, 45895 80.0% (24/30), W] 75 F TBLB 4111 36.7%

H#%3.0~80mm, F¥ (19.9+54) mm?; TBCB 3k (11/30), PR, ZRAGI2EE L (X =115.88,
FFHPRAS ] LE TBLB K (1=-39.31, P=0.000). P=0.000), W2,

*k2 MABREARGREZERIEE 6
Table 2 Comparison of the postoperative pathological results between the two groups n

e A A s 2 ;
205 iﬁ NSIP  OP DIP i E  UIP  PAP i:)li ﬂ;jjﬁﬂ it Bt ;;H; LIP i;; igf%ﬁ
TBLB(n =30) 0 4 0 1 0 0 1 2 2 1 0 19 11
TBCB(n = 30) 1 7 1 1 1 2 1 6 2 1 1 6 24
X 115.88
PAi 0.000

232 EARGwr E RIS CT R, 4419k (connective tissue disease associated interstitial lung
DPLD (&, 18 MERVERGZE 1 ], MBYERh AR 1 disease, CTD-ILD) 64, Fliflfsia 2 (i . HEM 2l 1 51
B . Be YR PR ML AR PR il R (eryptogenic organizing KAemdo . Pr R FibiiA (antineutrophil
pneumonia, COP) 1, &R M: A 28 I 14 2 1l 48 4% cytoplasmic antibodies, ANCA) AH ML & % 1 4] .
(eosinophilic granulomatosis with polyangiitis, EGPA) 26 il DPLD i K2 Wi R 5 76.9% (20/26) ., 4G5 ARG
145 26 5l DPLD 5 225 TBCB R IR RIZWA - 45 3, 30BIE SRS 80.0% (24/30).
Bl A 4E 4k (idiopathic pulmonary, IPF) 2 % . 233 Lo 05 Wy FRIEJE R 25547 TBCB 43
NSIP 2, COP 14, DIP 1], XU EA A rE P4 54 (n=16) MAEMEH (n=14), &
¥ AE B9 ] 5 PE Bl 48 (interstitial pneumonia with A S5 F 47T TBCB B2 K %8 75.0% (12/16) ,
autoimmune feature, TPAF) 2| . GREfs 2 o 11 57 AR S S8R AT TBCB 2 W% 85.7% (12/14)
A48 (checkpoint inhibitor—related pneumonitis, fis, EMALE, 2R LEIFE L (P>0.05),
CIP) 141, PAP 1, Z54FZHSUANCPERIBRIERN  WLaR 3,
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Table 3 Comparison of the diagnosis of TBCB between the rigid bronchoscopy group and non-rigid bronchoscopy

group
2151 A2 W A HEARIS W] BWIE/%
fifigE2H (n = 16) 12 4 75.0
B (n = 14) 12 2 85.7
PAH 0.657
1 <A1 Fisher B U4 23
2.4 HRKRIE 243 A RAEALA L R A M E hF LR

241 TBCB#4l5 TBLB 4 & otk L4 TBCB
ZH s I AU B A TBLB 41, W4l tbk:, %5
FEitE L (P=0.005), W34,

&4 TBLBAMTBCBAHMIERLLE i
Table 4 Comparison of the bleeding conditions between
the TBLB group and TBCB group n

4151 Tt BRPE I HHRE H L
TBLB 41 (n = 30) 5 25 0
TBCBZH (n =30) 0 22 8
PIH 0.005

1 i Fisher i I 23

242 266 DPLD & F R E K45 KT E K&
20 My JL 22 26 DPLD H, R FUE COOK BR
16 B, RPEE NS 102 mL, HEEH
M6 (37.5%), #1061 (62.5%); A
B COOK BRF2 1y 10§ /2 3, R oF 29 10 0l i o
6.1 mL, H I 2 B (20.0%) , %% B i 8 i
(80.0%) . AR E BRFELH v BE ) I A5 45 B T 2K
THAL, AHALE, ZREZRITFE X
(P>0.05). WLFS5,

#5 MENKBASAMEKEAHMDERLER 6
Table 5 Comparison of the bleeding condition between
with and without pre—installed balloon group n

4151 BRHE I CRIERERI
TEERFEL] (n = 10) 8 2
KRIE R (n = 16) 10 6
P 0.419

T+ 8 Fisher B U151

AR SR B AL I G AL bR, 2R TR L
(P>0.05), LF6,

*6 MEEAMIFMHEAITTBCBHMIERLE I
Table 6 Comparison of the bleeding condition of TBCB
between the rigid bronchoscopy group and non-rigid
bronchoscopy group n

]| BRI rhEE L
W (n = 16) 12 4
EMEEE (n = 14) 10 4
PIA 1.000

T {0 Fisher B PR L

2.5 HARIEG

251 mA1 B, 671%, “WhiZIiE 34F, %
W, AMI20 KT ABE, ABERTAT PD-1 EiRYT 1
4EAy. TBCBHTMGHS CT % W2 K BERIR . BERbBY
BERER R R, W RO, DA IR A
ORI, PSRRI, W SR REYR,
Skt G, AT LR (K 1A FIB) . &
TBCB##12°h CIP 5, HRSRAIFAIGYT 2 H 5 = A i
BB CT: WU 2 % A8 O IR (F1CHID) .,
13 AE BT N AT I P SLJEC BT BBk S A R A
JEBLAURIEAS (B 1E) . TBCBYRHE . EAGATZHL,
YIS SAE RS, Il o9 mT UL HE B A, il
Wb R A, e [ R P T AT AR S, A
BARFEMCER R FI (EIF) ;5 H B 1F Rk
S ST et B U SR o =
(F16).,

252  mBl2 &, 53%, “NZUK . %P3 H

R ABto B8 CT7R: AU BTESCE, 26T i

+ 53 -



[ N B 5527 %

SEHURBARST IR BTN, TR RS S HRRBOT I, AR (ki A g A 32 OE B
TR AR S . T/ P ATIEIRBE TBCB R 2 &0 1 (K12C) . TBCBJRHL: S8 Mg A B2
WO ULZE T MR B /N, SRR MR /NBRIREEUE A S RN, e et ATE
LOem iy (KI2AMIB) . PUESRBERBEEIEAELT Wil (K2DFIE).

AFIB: TBCBHIMFSCT; CHID: SROVINAIT 2 ARG E AT CT; E: i’ﬁ%@a?ﬁ?ﬂfﬂﬂ%ﬁ BrmUE ke, KA R AR B
WURIBTER; F: TBCBYRIE (HE x 100), §idnEWEANM; G: TBCBHEHL (HE x 200), #isk/sE W40t
B EEEGI
Fig.1 Typical case 1

AFIB: WFRCT (FiskomZ FOFRTERICBEG/ING) 5 C: T/ FRFRTEIREB T TBCB J5 U E Bk ; DFIE: TBCB## (HE x 200)
2 BaRIRRFI2
Fig.2 Typical case 2

AT 7R, {1 SLB (L2 — LW HERRAE
ELA— 0005, S e R BB T e

DPLDJEMZ RIS EIBIEMIS . S g fo g poim s R B . Rl TR
R, o RE IR SPRERSEALR rpcp s v sk 22 3 TR A BB/ U

Y

W AT ZF RSB (muliple disciplinary team, g e e v R B MPEAER PR 041
MDT), JREUEZWIEbnitE. TBLB. ZRMZFRITE sy aRfsmmd S48 S auiAs, ATiUE
FoFSMRHIG £ (surgical lung biopsy, SLB) JEDPLD g5k 414l F DPLD (03157, FLAT BLAFI01L 5
W AR RS R T 0 TBLB MIZEZ ISl ko, IR T SLB, ¥REIF&5E & A R HEAL, AT LIE
IR T REARIAUAR AR/, MELI#Z: SLBRAREH  HIZWiABI DPLD By 2076, X% T TBCBiZ Wi A

w
=)
o
>
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W 995 191 75 % & SLBE, [ Y T 2016 4F JF 4 HF J
TBCBY!, FfT 2019 4F I i % 57 Hhqpue,

CASONI Z58F5E T TBCB XF 69 19 i 5l /i 8 P g A
FIZWHE oL, RIS BH %8 93%; BABIAK %5
fiR3E T 41 6 DPLD £ 35 43 W 2 5l e 1 4G . W R TG A
(2 1FERD) AIZWrisol, 258 87R, A TBCB
M) B H RLAA 39BIZ (WA 95.1%), BTk
TERLEE N T IPF . UIP A1 NSIP (2 Wi 5% . AR 5L,
TBCB 21 A B A bR A W 2 4% TBLB 41K, TBCB ZH 42 {1t
BB R ERSS 54 80.0% (24/30), W1 T TBLB
1 36.7% (11/30), ML, ZRAGITFE XL
(X*=115.88, P=0.000), TBCB & T NSIP, OP,
UIP J¢ LIP B B2 e . 22 I450F 58 7, TBCB
LW N 61.0% (25/41), 454 MDTiZWFHER
A3k 68.3% (28/41); BA/NIEZEHRIE, TBCB K2
FHAE %l 80% ., AHIF 5T 26 5] DPLD %17 TBCB )7 ,
RARIZHE76.9% (20126), FEALT ESMRETY, 5
Bl R TECOSEA B, ARSI, TS
T TBCB W2 Wi R 8 75.0% (12/16), & T A6 i 57
ST TBCB I 85.7% (12/14), {HP4LHuAs, 2
SEGFE X IR, 2 Al R N 5
TBCB 2%

AH 30 54T TBCB Y £ 5 3414 4 ™ T A S
FETs, GRERE . FE—TA 12 G Meta 43
B 383 5l s h A 65 (16.9%) WEEH| TBCB
ARJE B EE L, A R S I R AR R 0.12
(95%C1: 0.02~0.25), Z<Bi TBCB A AE B2 i il 48R
FH26.7% (8/30), BCHRHRE R, ATRE S0 G
K6 77 3K 2 2% B TBLB B4 TBCB 1% 91 B /0 A 5%
ARG R, AT R 1 1 R SR BRI A ol
i (6.1 F110.2 mL) , {HASHE /D Hb B O i RS
(P=0.419), A SCHERIHRGE , A0SR AR ICHI & BR 5
DCRP ST A LA R, T RESs th BRAE S A i I
fiE . SCARE IR SRR SE, B R4 E N
I, PR ZE S A AT Ik, DR mTFAR L 4
PRI, et R RS T S S AN RE DD TBCB A HR AU
WARERE B2 R, (HAE A R A2 T AR YT il
i, R IR U — A B M B ATRYT
FARMZ M, BBCH F AT BEAERE TS
B F1TTBCB, AP 30 4147 TBCB B4, Ak

AN 3.3% (1/30), B4 SOk R 3 1Y S A=
2 (10%) ik, IR SEF PG IR (TRASE
JEBE4.0~5.0 cm, FEESHIME > 1.0 em) . R EF4EAL
ol it 5 7 RS LA B B D O BT
FHAWL, 7EDPLD ZWi P hr A K/NEAE 2/ EAE S mm
PLE, 7R FIOR/NH 455 ] LA B8
B, KZAEH T oT LAAHGIZ I, el W, 3REUY
PRARZ RS, A Rede SR B RHPE R . AR5 HIE
S, R URIERARAS (1 /N ¥ R ] 22 B I ARG
RUREF R, TERbR AR, & AR i DA R S A
FEACRE RIRER IR BR Sy, AR T A L 1 A R AL
K. HAET, B4 TBCBHT DPLD (R, (HAH=
HREYE . 2O MBEDLIGIRAFSE , WIChR IR
B, 0 — R, B DPLD 12
BR, B TSN ARERAKEAh, dxfBE
Bl R = 25 G AP A B R R, JUHE R
AEBEXF DPLD A9 A BR BIAIH

2R LRk, S R S A A
)5 AT TBCB Y REiA B A H Y, i JohriEfbds:
YEVRFE; TBCBA BT DPLD iz, BA RIFRL
WiBH MR, I RIER /D, ZatEiiE; ARl e
BRI IE i BRI A R i, RE TR e HA
WIS ot BB I A= BN DPLD S BRI IAGH . A3
WA R D A AR B A R AN, AT
HE— 2 RTREYE . Z2 TP ABERLIG R 58 RARIE

=

=z

% X B

[1] ERNST A, EBERHARDT R, WAHIDI M, et al. Effect of routine
clopidogrel use on bleeding complications after transbronchial
biopsy in humans[J]. Chest, 2006, 129(3): 734-737.

RAGHU G, COLLARD H R, EGAN J ], et al. An official ATS/

ERS/JRS/ALAT statement:

(2]

idiopathic  pulmonary fibrosis:
evidence-based guidelines for diagnosis and management[J]. Am J
Respir Crit Care Med, 2011, 183(6): 788-824.

[3] KAARTEENAHO R. The current position of surgical lung biopsy

in the diagnosis of idiopathic pulmonary fibrosis[J]. Respir Res,

2013, 14(1): 43.

[4] POLETTI V, RAVAGLIA C, GURIOLI C, et al. Invasive

diagnostic techniques in idiopathic interstitial pneumonias[J].

Respirology, 2016, 21(1): 44-50.

AT, WA R, AR . SRR R AS I [)]. rhARLs

AR 27, 2016, 39(11): 905-907.

LIY S, GUO S L, CAO Y D. Two cases of transbronchial lung

(3]

[3]
crybiopsy[J]. Chinese Journal of Tuberculosis and Respiratory

+ 55 -



[ N B

55027 %

(6]

(e

[7]

[8]

9]

91

[10]

[10]

[11]

Diseases, 2016, 39(11): 905-907. Chinese

PR IR 2 S WE IR 7 3 2 AP A2 2, v ] R b2
”lil:Jmév\zu/\ﬂa’“ﬂ&fﬁ TARZR bl B R RTE IR
I PR R % 58 JL PR [I]. v AR &5 R Fn P 4% 5, 2019, 42(6):
405-412.

Branch of Interventional Respiratory Medicine, Chinese Thoracic
Society,

Working Committee of Interventional Respiratory

Diseases, Respiratory Physicians Branch of Chinese Medical

Doctor Association. Expert consensus on transbronchial
cryobiopsies[J]. Chinese Journal of Tuberculosis and Respiration
Diseases, 2019, 42(6): 405-412. Chinese

CASONI G L, TOMASSETTI S, CAVAZZA A, et al
Transbronchial lung cryobiopsy in the diagnosis of fibrotic
interstitial lung diseases[J]. PLoS One, 2014, 9(2): e86716.
BABIAK A, HETZEL J, KRISHNA G, et al. Transbronchial
cryobiopsy: a new tool for lung biopsies[J]. Respiration, 2009, 78(2):
203-208.

RN, WORR, RS 2 SR VR I ARG ki e (] S P Al
FIZ W AR I[T]. FEBRIE 24, 2017, 37(18): 1429-1431.

LI S, HUANG H, XU Z J. Utility of transbronchial lung
cryobiopsy in diagnosis of diffuse interstitial lung disease[J].
International Journal of Respiration, 2017, 37(18): 1429-1431.
Chinese

Wi/ INe, BT, Bihin, 55 v Ml R X 1] B P2 Ay sk
K VR RTREPERT R[], rhAREE R R 23k, 2018, 41(6):
467-471.

CHEN X B, LUO Q, CHEN'Y, et al. The efficacy and safety of
transbronchial lung cryobiospsy in interstitial lung disease: a
prospective study[J]. Chinese Journal of Tuberculosis and
Respiratory Diseases, 2018, 41(6): 467-471. Chinese

RAVAGLIA C, BONIFAZI M, WELLS A U, et al. Safety and

diagnostic yield of transbronchial lung cryobiopsy in diffuse

56

[12]

[13]

[14]

[15]

[16]

parenchymal lung diseases: a comparative study versus video-
assisted thoracoscopic lung biopsy and a systematic review of the
literature[J]. Respiration, 2016, 91(3): 215-227.

DIBARDINO D M, HAAS A R, LANFRANCO A R, et al. High
complication rate after introduction of transbronchial cryobiopsy
into clinical practice at an academic medical center[J]. Ann Am
Thorac Soc, 2017, 14(6): 851-857.

HETZEL J, MALDONADO F, RAVAGLIA C, et
Transbronchial the of diffuse

parenchymal lung diseases: expert statement from the cryobiopsy

al.
cryobiopsies  for diagnosis
working group on safety and utility and a call for standardization
of the procedure[J]. Respiration, 2018, 95(3): 188-200.
COLBY T V, TOMASSETTI S, CAVAZZA A,
Transbronchial cryobiopsy in diffuse lung disease: update for the
pathologist[J]. Arch Pathol Lab Med, 2017, 141(7): 891-900.
FRANKE K J, SZYRACH M, NILIUS G, et al. Experimental study

et al

on biopsy sampling using new flexible cryoprobes: influence of
activation time, probe size, tissue consistency, and contact pressure
of the probe on the size of the biopsy specimen[J]. Lung, 2009,
187(4): 253-259.
ING M, OLIVER R A, OLIVER B G, et al. Evaluation of
transbronchial lung cryobiopsy size and freezing time: a
prognostic animal study[J]. Respiration, 2016, 92(1)' 34-39.

(R 304 4l)

A5 A

BRI, BB, RS, % 3R

RIS X SR 8 PS5 e il

PR IG ASZ BT[], H E R A4ER, 2021, 27(6): 49-56.
CHEN Z W, LIAO H, TANG K J, et al. Clinical analysis of

transbronchial cryobiopsy for diffuse parenchymal lung disease[J].
China Journal of Endoscopy, 2021, 27(6): 49-56. Chinese



