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Abstract

Background and Objective: The digital drainage system (DDS) can play a positive role in promot-
ing early and rapid recovery after minimally invasive pneumonectomy. This study was conducted
to observe and summarize the clinical effect of the digital drainage system for bronchopleural fis-
tula after pulmonary surgery. Methods: A total of 30 patients with bronchopleural fistula after
pulmonary surgery admitted to our hospital from January 2012 to January 2021 were analyzed.
Twelve patients were treated with digital thoracic drainage system (the digital group) and 12 pa-
tients with traditional thoracic drainage fluid bottle (the traditional group). There were no statis-
tically significant differences between the two groups in gender, age, maximum diameter, benign
and malignant lesions. The relevant clinical data were summarized and analyzed, and the duration
of catheter drainage and hospital stay were compared between the two groups. Results: Compared
with the traditional group, the digital group had higher cure rate, shorter catheter drainage time
[34.00 £ 6.700 vs 57.83 + 8.313, P = 0.049], and shorter hospital stay [33.25 + 5.619 vs 49.06 *
5.030, P = 0.048]. The cure rate and treatment period were significantly better than the traditional
group and the current literature reports. Conclusion: Digital drainage device is a safe and effective
method for the treatment of bronchopleural fistula after pulmonary surgery, and it should be con-
sidered in the treatment of bronchopleural fistula by shorting the number of days of drainage and
hospital stay.
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1 HIE

SR B fEEE(BPF, bronchopleural fistula) & F8 M6 . 2 5=V 5 M 5 fias 22 [a) AF B A S I T s 1) 28
o EER, BARIBYIBRFAREARSG TIRASGH RIS &, (25 M52 (BPF, bronchopleural fistula){r)
SRR AR 5 T BE LA I R . SCERIRGE BPF E IR ARG RN 1.5%~12.5%, fEfiiH)
BRA G R %9 0.5%~3% [1], AH GRS R 22 A48 SO A MR vk B L Wi &, B PRE,  S[EIE
BT BUBOT | LA . FRRIE, AHOCTE TS REGE, mA 71% [2]. B2 )R, IERR AL TR R ).
BB Em, HEARRINNE, BPF A HEHTRE, RERRMIRE, L4k, BEERFHANA
Wik kg, S ARGWEANRSE . BB MM 510 R 40 m] DARRFR BE R ORFME S8 51 R 67 R 7K
PR ARAMAGER AR S 24, BAEAETRE. Bt mTiith. afeliis. (T f s W
Y. ARSI, H AT O SCIRIRTE KGR RS, B 51 i R ge ] B TR 5 #F
S [ VR AR T3], A ST E X RO, R B 5 AR S R R U TR 51 E (50 cm HL0 7K
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FERE A7) FTALAL B R AT 8 EA T S Th RE[4], W FUERI B M fis 51 00 3R GEAE Fifi R i SV M L P8 O~
TR EINH], BURATE S R ARIE I T

2. MRFTTE
2.1, WRIK

30 WIS IR AR
2.2. WHIRIGTT MR

R T AR PR T . R RSEM R R BT 2012 4F 1~2021 4F 1 H liAR 5 S0 il &
HIL30 61, teged 18 BIR A H UM P51, SIEBAE <150 mL/d, o UAS| IR . BTk
2H 12 {5 H DDS #EA7 51AATT, 2 HERE IR Yl DI K07 . BRI SR v 24 BT
EREGUEE L, WAR L I BF A VE BN S CT A& T IR RS SOV M, &
ST IR R I, B R T B R U R, TP, S TR DR R R A
SIS SR MRS N BT R MR TT, OB DN T 5 mm I B R (IR
VIRCES s T B THAVIRIRCR, (BRI S ARG AL, B ive s, JUH R & R g
fIEHS]. M CATUE SRR A, NWENERGT, HSWIRE%E, ECOG ¥ 370, —IRTFARK
B, KR 2 PR ROVSENLB 5 Ry6TT, 58EAAFENEE, FEAGRES, &
PSR B R T IR T o

Table 1. The general data of the two groups were compared

F* 1 REARE—MRERLE

TiH fE4540 (n = 18) HrHn=12) p
T (D) 64.61 +2.042 60.42 + 3.147 0.251

PEN(B ) 12/6 8/4 1
% (%) 9 (50%) 5 (41.67%) 0.654
993 AR B (7 i/ A i) 6/12 3/9 0.626
DI i - H 2 (0/1/2) it 2/11/5 21812 0.747
b Bl el ST ) 2/8/8 1/9/2 0.234
Skt KA (cm) 1.761 +0.7081 2.025 +0.3679 0.472
ARG R AFHERS ] 52.50 + 19.597 56.92 + 20.504 0.881
PETT RN 8.22 +0.941 7.83+1.381 0.811
TR (B =) 10/5/3 9/2/1 0.553

23 BFHsIRRBEEARABTRIE

M 51 5 Thopaz v s 51 R R SAHECEHER Medela, Hit), My L5l ARGRE
HAWWFEE G S, MBI TR, SHREENThRE, [FINESIRURCH . Kot R E.

AU 0 A s BEL 8 A 2R Gt A s PRV SN AT A A S 5 2 T 1) e

BEE 1R $-15 cm H,0. [F]

I ¥ LLAE b U i P S5 i B . A R GeIA], IRAE i RS BRI B HOKE | SIRE S,
WRE R G R R I BRI B8 IR G O P AiE B H S E . SRR, e RS
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AFEFEr. MR 2011 4E ESTS. AATS. STS. GTSC &M x i fi & B Bk & 46/ [6], AT DDS
FURAB B8 7E-15~20 cm H,O, R ETRIER e N5 S A < 300 mL/d, F/EUFESE <20 mLh, ¥
228 h. TEMMCRIE AL E RIFIIEDL T, W SR R B R Be 52 i M8, R 51, ARYE B &7
ERREE AR . CRUFSR AL s ] RS 1 URRAEL, i 52 5K (0 P82 v 0 FBE [ o ()P AL 4 R 5 9 O A
B RSB S,  SUE R SR I R, A RIS Bl o X T AN s B s 5 R ik
WA, AR BB I AR IR B R R A R CT, [R]I m 0 2 0 s 51 9 O DD Ao B B Ak 51 R 4
JE R G, HRYE IR K AR R S8, RS, BT s B ARG )S, W
ok, MAHZINGEE, BRI, BREFES R RR, ABNERRTERE . W B A AR
GIRIRE . SIAVATR B, S s P9 i 52 s 0 B e A s A8 A, R 51 I8 A A7 100, e R 4 oL
B N BRI . B 24 N RN T 2000 ml/min,  SIFARBUNT 400 ml, SRS R ¥
o, ERYGT RS, B 7UERTE-8~12 cm Hy0, kSR pifyr — B A, M B g A aikfae, 5l
WA E/NT 40 ml/min [7], HEZEABGRS, 510K E/DNT 100 ml, SHRBETER, 2%REA, kXD
TR EERE, MAERIBHESFIME . Ulis AR Tk RAF, ToRE A, TR RS, Rk
1R LS T W 71 7 1) o =

2.4. WEIEFES S

W AT 5 B AR S IR R B ko ) 28 O 52 i s P e s RS DL R BeAb 5 1 i 28 o o i X S AR TR AR AL
T N N s 1 I = |1 N B A T
2.5. GEitFAE

NG44 (SPSS 26.0 Gi it B TR M A . 1B A ) B R BB FE AR t A58,
EPEVORIR A K5, K56 /KYE d = 0.05, P<0.05 NZERESFITHE L.
3. R
3.1 —fiER

30 IR AN S VB W e B I A R F S1RRINIGYT . FTARIII] & T R, AR IR IE R YER . 2HIE
REE E AL, s BURA e ik, FRIERATN R, RS TREIESE, SR MR N2 E
o MIRXERGIHATREY, HArKE R, RivEeEik, TECVEMBERR .

3.2. MEIEHIR

PRI 2, R AU 51 P 1] 2 A )R CE e i (] 300 T Se 4. 18 51 i 71[34.00 + 6.700
vs 57.83 + 8.313, P = 0.049], /% @I [A][36.33 + 7.025 vs 61.33 + 8.507, P = 0.045], {ER M [][33.25 + 5.619 vs
49.06 +5.030, P = 0.048].

Table 2. Observation indexes of the two groups were compared
= 2. 2 tH B EHREL R

A5 IR [6] (d) P JIR [ (d) A3 e FF 15 ()
fE4 4 57.83+8.313 61.33 + 8.507 49.06 + 5.030
K 34.00 + 6.700 36.33 £7.025 33.25 +5.619
th il 2.057 2.097 2.066

P& 0.049 < 0.05 0.045 < 0.05 0.048 < 0.05
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1) MR, 4T B HURGE BRI AR S LB O U B B 0 S RN E S, (R A i
PSR BB, Ak, SRR, B IR I T R S A R A RN . X T
RG T  RBOR AR TN H 1 B, AT B S OB RE, E sRE R SR . 2) B
B MAMELBRE AT T . B R ) %l i DR PR R T R B, SO K,
BEa. RERSBEEERFES THRNEEAKE. N TBHLHEERNS THKE Y
B, WREM. AEA%, BT BENE IR 3) FURSIATT: RS T e R R 4 A K 2
BUnFRE R, LRV EREH, oK S ES RN, T, S0PEnT, Rpsaen
o 4) TLUBHIEAHLIAS, FIKEE B AR OB,
4. g

SO IR R B AR 17 B RIE . AR R AERT R, STHHE BPF 4 A RLBA(<7 K). H(7~30
K). BHI30 K) [8]. FEIEL RFAREA WG, s ARFS, £588REME. BT
KA BB RIS, B, TR R, LR G SR M 5 v R e K
AR BE S AR, AR AR RS ST 5 R TR B A ], 3 St 4
T EF ORI R A BT BRI BRI (IR . T B R R A
(R SFIRTT . REZHUREIIE SO RN B RISMENATT . BEMZW SRTIET, 5 B s
B GBI RGO S R UK BN, ORI 16 cm H,O FIFUE, {HIXFhS| s E
BEFR AR5 B2 (035 B0 [9] [10] Rt b Tk B o 1 0B P AR KM i S R . X T AR B s
PRI SUR BRI B A S 5 BB VS (O 00 1 R L 22 S R B0 i R < B i A B il 14
VT A0 20k O 2 5 00 3 2% s s L P Bk s 1 A7 5 0 7 Vs BR A 4% . AT iRy
VEHAEAEREIN K . R TR S R R T IR S . BB R R, SRR G R e
o BB B AR ARRIIRE, B, (TSR, ER, O, nRsh i,
(R QU &4, INERPR G [10]. R ERl, W B2 5, S—BEE. 3L HE B i hx
W, AR A R . G B TR K EDERAR TEIRA O, B AT, (RS
TR, Wik BANRIE, FHERCERE, AR, R TR, KEETEENER, f
JEM BRI, SURRAREN, HRAHEI T2 S A g, A b BE 2, 5
WAEFERRAR, 5. MR RS E 4. AN, FAE. B, S, WS
ACEHR, BRI A AR : 1) B SR RS A E s TRe, AR5, B SRR,
WO, RS, SO P B T S B R R (B R, (B TR, . 2) fURH
g3, RN, SIRFS, MRS . R GRS RAE T S, RS R
ST A M) 67U o S B P R A R B T ORI R T R BRI T, MR T RES
S ORI, B L R ARIEE, BRI S, T UORCE T b
AL, JEAGERE Y BT, MRAMEE G T N R BED, B IR S T, B SRR
SRR, T R, SO R ORI R . DDS ZR4E A 4R RS HE ) 1 /K
S, MIEEEE TP RS, BRI, ERIT RIS, (R R S BEE N Es . T
FEREE FARSUR, {RAE T AR TP Ab T, Semd s . J7 (B 00 SERIBR S SR 2 3 T 405 mr s A W vk Fr 4
SI7kF. 3) BB TS HONE 12F MR, RO . SHBH TN, AR AR fRRS
BFHK BBEIR, 2RI/, ATLLIE# TGS, B RS R F RIS SR AL, HY0KEDRIEAR
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RET AL JE AR ARG S B RN CRAEAF BURFER I DR IR S| s 2R (T 68, elb 73BN A AR &, ek
AT SR E e [12] [13]. 4) fEAMEG G REE TR, BN RS EN R GRE, K
HEE RN, HEF R 2GS PR, AT RES IR Wi SR A I i 7 26 IR
J A5 51 G50 LS P00 A 38088 [ i fs , 51 BRI A 0 RORE (1 K 2 T DDS J& T T IR 51 AU F) 3 51 R R 4t
FE— RERESE L FRAIR T AL XS o

12 B G BT IRE B 5, 1@ ey, A, SRR, AR, BOAN,
1~2 MPHNERGE. WEEHFNEMAE. SRRE. SRERLSE, RIREZEHEENNEE
&R CT, WM A BRIEINAAL. RITRESK, R¥, RS, HEREREKSRMnERE. 4928
TR, BUTAE SR B AT SO UE BRI N 18] 0 36.33 £ 7.025 d, BUCHRIRIE VAT I[A](3~6 N T &
SR H]) [14]W0 R4k . NABCTAL S e B AT R m e iay T, A ER M. AT E MR E,
ToSTE MR A B LR 12 BT A e e AR RSOV T e (5, Gl {8 ] DDS #EAT U 5
FIE BT P I96 7 I 8] Y SEBLERCE AT  Be, v EBE R T SR SRR R . T SORUE
i RS P38 e A S 5 5 LR DR AOIE s H B S T R ) S B o R R SRR K i PR 22 56 1 U
AT PRI A, AREAE T DDS G AT FIH0 o EEAMLE 51 R B S A S SR RE S Wit DDS E 8l
ORI 51 R GEAE ISR B b BT AR« 45 & BLA ) DDS A% GE 513 5 10 S8 IR 51 R AR
X EG IR BRI R 7T 3), AR A ik 31 100%, A BN 7855 IESE 1 U DDS F T3¢
U MR R ) S PR A IR R S 5 A (B A« FRRE[12] S48 T R A 5 e IR T AR 5 R I
o NS T REFRIIG AT R U IR AR I 51 AR G TR JE R R S B R (R T 4]
AT DRI S i R R R M e

Table 3. Comparison of curative effect between digital system and traditional conservative drainage in patients with bron-
chopleural fistula

® 3. BFURGNERRTIIRF AT ARNELSENEESRE DT

SCHERFRIE R T R I 191 H KRG EE TET L HEY% TR IA) () 8 1 A () (d)
Cheng Hongzhong [15] 2000 4 0 0 100 NA 49
Zhang Jiandong [16] 2000 38 28 13 73.6 NA NA
. 42.5 (ki
You Peitao [17 2007 47 23 4 e NA NA
[17] BN
Mohamed [18] 2010 17 1 1 94.1 NA 18.4
Jose Manuel [19] 2011 7 1 2 85.7 NA 20.8
Rui Mao [20] 2016 13 1 2 92.3 40.5 NA
Traditional group of 5515 5551 20 2 1 90.0 57.8 613
our hospital
Digital group of our 515 554 12 0 0 100 340 363
hospital . .
NA: notavailable (Wi: BEiLHLALS 2 Bk, KEAE. ey 1B EERMBEE LT, RANE L. £ 2 5H).
5. &g

PRAFIR ST Bt DI BRA 5 SOV B — Fpesc 4 RNk, BRI SMREFARSER )T FBUH
i MAMAT R IT ik . B i 51 AR SR IR R IR Ak SOV R 22 AR AT, WSRO
FRERI TR G E, TR AT R 5K i 5. B, JFAME S R BAMERE R . 25 E, 7
M1t 2 GEX B fs B i U1 S A S A8 P S U M R R A B R SR LA A ) 2 3L - DDS & — e 4
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