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Clinical application of multi-channel silicone drains in minimally
invasive thoracic surgery*

Bao-lei Liang, Qing-yong Cai, Gui-you Liang, Hao Wei, Ke Shi,
Chang-hai Shao, Gang Xu, Yang Tang, An-ping Chen
(Department of Thoracic Surgery, Affiliated Hospital of Zunyi Medical College,
Zunyi, Guizhou 563000, China)

Abstract: Objective To investigate the feasibility of Multi-channel silicone drains in minimally invasive
thoracic surgery. Methods Totally 160 patients undergoing video-assisted thoracoscopic surgery from January 2016
to September 2017 were involved in this study. Two types of drainage tube were utilized (n = 80): Multi-channel
silicone drainage plus silica gel negative-pressure suction, and traditional chest tube plus water seal system. First
24-hour drainage volume post-surgery, total volume of drainage, duration of time of tube, number of thoracentesis
after surgery, postoperative hospital stay, levels of pain on postoperative day 1 and 2 (Numeric Rating Scale, NRS),
and efficiency of drainage when bleeding were recorded. Results No distinct difference in total volume of drainage
was identified between 2 groups (P > 0.05). Patients in negative pressure group experienced significant decrease of
duration of tube, number of thoracentesis after surgery, postoperative hospital stay, and levels of pain on postoperative
day 1 and 2 and increase of first 24-hour drainage when compared with those in control group (P < 0.05). Two
cases in both negative pressure group and control group underwent unexpected surgery due to internal bleeding.

Conclusions Multi-channel silicone drainage exerts clinical advantages with certain indications.

Wik B30T - 2017-11-23
AT - FMBAREARIE S (No » RS T 57201312325 5 )
[EI5VE# | 25K, E-mail : cqy008cqy@163.com

- 57 -



R B EE 2 Ak

5 28 &

Keywords: multi-channel silicone drains; silica gel negative-pressure suction ball; minimally invasive thoracic

surgery

LB B i SRR B 20T JR A i e 4 SR
ARG AT B BT A (AR S AT A T
W5 g, HoA AP H s B L e i £ 35 475
it P BT A o H RUAR IR M fs N R AR s
R OB B M S IR 1. 2 AR, HEBR AR AR
M fes R RAAS AR TR A TP S D RE o 1 IO i s
FURAER RS AR, A B EFLURE . I K Foley
PRAE Y SORNT RIS AF T SRR
FERPNTOIETAR ", BEE AW,
A NSRBI A R T AR AR . B f84E
FIFITEEAN FCBCR T, k= FTREMERS FLAFIE 5T
BT EF VORISR IR, TEM R TR
JERT LU B2 MR S A + Al SO AR Bk e
gt BB IR SMEKEDRT 2, LU 2L
SIS + HA U RE R A T AT A

1 ARSI

1.1 IEERER
PEHL 2016 4F 1 H -2017 4F 9 HiZBe i e lag &

F MR 5 160 1], Forr, B4 140 B, Lotk
20 5] ; A1 20 ~ 68 % s BT BE TR . AN ASRHE :
il o NG N AN [ I = AN ) e
Ko AT RENRAE ) B SOR, RaTka LT AR R
UE, FFEeHeEbriE . HERRPRE OB 12 ME ;
QMR (U Me b . igE %), RgH
e e S 480 75 | 2 S A L DR A e e
WAEHTRIPBIRMA o B S A R = .
1.2 44

MRIEA G S A A, R R E Rk
P4, B H MR (N 2SRRI DR 4 +
B R R ERIE ) AT IR (fEGhass + KD ),
245 80 Bl PHAH— M WERt e, ZR LG E
X (P>0.05), BAA M. W 1.
1.3 SIREENAZE

M ssF A, AL " R FARVIOEA ;
ZAUM e ™ M R AL B T R AR AL
BHA  EMYIBRAR G B8 PR 2R RS A L

F1 FWAHE-BHEBILE  (n=80)
s 0 b @ﬁ;,(y, fh o (%) FAIR Bl (%)
o) iR MR AEESREME PRI MIIERAR IR AR HARTAR
R4 68/12 50.85+13.42 46 (57.5) 20(250) 10 (125) 4(50) 46(575) 30(375) 4(50)
Xif B4 72/8 4830+ 1476 42 (525) 22(275) 8 (10.0) 8 (10.0) 42(525) 30(375) 8(10.0)
t1x> 18 0.914 1.145 1.515
PE 0.339 0.254 0.469

BT, NEEETRIER ; PRS2
REREIR S BB T iR (LI 1), SRl AdE
KB, B2 AR RER R (WL 2), RIS RRET

RMTi HE ARSI o DR 2R AT H R SR Bk, B
B3 T BB A . X IR AL el sk &
a3,

B1 REBESEEKSIRE

B2 SERERSIARIKTE



5 24 1)

RETE, & ZREERT R T RSN I R

N

3 fRGhafEsIRcE

1.4 iFfEdR
ARJG 24 h 2R R, SR R
1] (AL = 24 h SR >100 ml, JC<, B F
PR MK R AF ), ARJS B2 08 (i N B TG 1%
LT A, AT P S B AR I R
FIRRE), RGBT . RJF5H 1 K55 3 KK
JHECTF IR A R iR A0 A2 (numerical rating
scale, NRS ) " A g fias i B0 sl o il DR
1.5 SZHFEFE

Bl AR SPSS 18.0 et #ifd:, RGOk
PP = bRmE2E(x £ s Fon, RBCR ST FEAS ¢ K050 5
THEERLIR (%) Fos, RS x° Kk, P <0.05
RESAGIEE L

#HR

WARG 24 h ERERBSIRELLE
WILL45AE 2 DR sl MR R IE Ah, Rl
55X IR 24 h BRI S i o5 (259.36 +
101.52) J% (206.92+93.74 ) ml, P ARJG 24 h 2
M fes B S i e, 2SS A g L (1=3.352,
P =0.001), fEAARIG 24 h ZFa RS | w0t
k2R I8
22 MWAHAARBESIRELLE

PIZH A5 AT 2 91 R 3% sl ik o i R R 1 0 40, f
H 5 X A S 5] 2 Bl R (348.78 £133.31) Mt
(376.79 +176.73 ) ml. MR B51HE L, 5
TG it L (1=-1.118, P=0.265 ).

2.3 MAKERELE

PIZLAA 2 BRI SR AR A, TR
S BEAHAAAS INHE] 43 ) R (223 £0.62) 12 (2.93 £0.73 ) d.,
PILHAR A I ] LU, 22 A Gei B X (1 =-6.507,P =

2

2.1

0.000 ), 1R ZH $& A8 I ) 5000 REZH 400 0
2.4 WMARBMZFRELLE

PIALASA 2 9 R s ek A olah, k4l
508 RRZH A S5 o 2 RS 0 S (0,14 £0.35) M
(050+0.64) . PHRGMZEREILE, ZRAS
P15 X (1 =—4.347, P =0.000), fiRHARGMIZER
A E O AN
2.5 WAHAAREERTHE L

PIALESAT 2 1 R Sk i Rp kA olsh, k4l
5 B AR S AR BE st 8] 735010 (3.29 + 1.11) 2 (4.63 +
1.30) do PIARJGEBER R HES, 2RA 5L
(1=-6.897, P=0.000), T FAIARJ5H B AT ] 0T 2
E i TN

26 WMAAREE 1. 3 X NRS KEIEELLR
PRALEAT 2 19 R 3% Sh vk A kA oAk, 2R
JE%5 1. 3 K NRSPImRRE L, ZRWASI =R
X (P <0.05); FRAREH 1 Kb, KM
JEROG R DD, ARAAREH 3 K NRS . HJEK
SR PR RO B D . WL 2,
2.7 WAAREEEH M TSN H NS
TR 1 FIARSE 26 h 51 H LPERIZK 2 100 ml, 55
LR JS 28 h 51 it Pk B 7K 2 000 ml 5 39 [a] 38 i i
(1N S A = M | E2TE 7/ e N I B o I
SR, AT SRR A AR T XFRRA 1 IR S
6 h 5| H I PE 7K 800 ml 5 73 1 BIARJE 8 h 5] Hi Mgk

x2 TWHAREEZ 1. 3 X NRSKBELHRLE
[n=78, i (%) ]

4151 R PR EHESLST ]
%5 1 K NRS
AR 28 (35.9) 48 (61.5) 2(26)
popistiil 12 (15.4) 56 (71.8) 10 (12.8)
X fH 12.349
P 0.002
%5 3 K NRS
A 75 (96.2) 3(38) 0(0.0)
XJHRZH 52 (66.7) 25 (32.1) 1(1.2)
X fH 25.323
P 0.000

«- 50 .



T E SR PR

5 28 &

1000 ml, ELHEEATHORGARAT A . 4 BIA &3
KONz B0, JoH AT Sk L, 2 ek
I B R I A ) o B2 5 X BR A B Bl
PRI, A5 34BN 300 (76.10 +6.61 )
Je (12917 £5.90) ml, R AR S5 F-3 5/ 51 9
AT AL
it
Bl T AR K, DD FHBRER N | IR
W Z W5 . A D IF R AR G AR " 0 s
BB, AR T TR S A T e A T
RIEIAFAE, A IR AR S AT B B a5 1 ik
B e S M S R I DD AR S I RE
JEEH BN R,
BEBIRAEFAELL NI - O5REERK
ML B 2.0 em, RJFEMIEEA, ARJ5 ) H
M2, PIREBRYIDEIRMZL s Q51T « HM
FFUR S A SR A, FURAE MR, K55
S PR L 2 S AR . SRS | RAS A T
FEIA R RIRR 285 R R RIZ ; @ER/N 55
Mg K EPRG 1, 7523 AT REPHERR M s AR
S PURAEHERGIEZN , AR R B B 5 1% 2l hE
TR AP I AR o 0 R A0 I 5 [0 AT Jon 671
FEM 5 |, RRsen R |l it iz ik, (Hee 2
I A 07 R 73 4 i B £ R 5 | BRI, Sl s
MIARJGIES) s DIESIAE - BE ARG KBTS 30
AN, KB S A T S RS, A
KAFEIIE] 3 G5 R MFLT A1TEDT  EolET
HARE W FAEARTFATHED, 5 IBCR SRR
NG 2 R ET E R R ) . (AR
BIRSAT + A TUEREICER B S . DL RER
Sl (19 F) BE MG EERE/N TTH/N,
— AL 8 mm, REMGE B ARSFIN, EE R AR
JE A ROZIREE ) SR SRE ), AR FEMiRY S 5Kk . R
TREE, BORIEE 1 R . mivoRH s AR5
3 RPIRATIRE BE B S | A A IRl Pl e S 4R 4
HIA—ERR, WML WL ; QUi
BEL ARG BT AL G TS B R AL flm AR, P+
SEFRESR TR B A, A STER ORI
BB, MEEM 5K, SRR BIRAEE
JE WG AT, BRI FE 45 10, T [ o X AN

3

K, ARG PR T B M 28 R B0 L 5 Dl 7 fiE,
A K BB V% 1 O B A O 5 @2 R Rk
WG A + AW TURREICERSE, AfrRlE R, A
Pkl B ATARYE QAT OO R R/, 3R
TR S | BE MR S oL, ATRER D R, th—E
PRI PRI ARSI, AR KBS A i
BRI EM A A SCHkIC R S5 RrE s 7 s ]
V5K ARDS. kMK AE, X8 A araih B R
ATIERE A AR, Ry RE T ZAEOL, M
TR BB L RG], R T . BORJE AT e S
AR TN YERE | AT AT SRR R J1 . A SOk e T4k
P, WVIBRFA G R TR S | 8 RRse i U
W5 | A8 D AT SR s (e st 18], AN . 08
o FH BRI 5 | SRS e 5 R F s 8l ELI
R AR TR | R R TR O B . PETER
G RI, RREEURNS | RE R BN,
M) Ak [ 3, o AR R i A ) SRR
Meta Z s S, BB UIBRTF-ARA G R 7RI 51 2%
FREe e Y 00 RS | A AT S P il e B s (), A
WA "™, ALESSANDRO Z6F5¢ Jm B2 1L, A FHR] M I%
TR |7, AT A B A i8R ™

Wit 2 R B R Y S R L B Sk R A O n I g
BRI, ARSI S R SR>, E R
R " b R Trocar SOM) ]I HY o ", L BE
BRI . LI BEYE ™. endo—GIA T i R
RRBIRET A AN ST A RS R ™ Kl )
ol AN 24 0 5| S A 20 27 4 S S A R
A, ORGSR IS s M i . AR5
Stk & AR ST AT EEX R, (HiEgs]
LRSS AT X3, TR AL IR AR 5 F-34
BN G o 7R — B ) B AR 3 ) s B R A
R AR AE Y, ARSI LA B Ta] L Bk i
25 I S g e, H IS AR LR R, 280 CT
R J 2 B 61 1 I B %) 7T R, AT R IF IR 1
JELR 25 R A J B S L, e [ DR 194 1
PR T R T S BE S, BARA USSR . 510
R, B RS LS 2.0 em HLAE S TS
WG B, A 1R

ZE LR, AL T R R, BH
WA, BERITERE TIRES), MR, 26
WEHIT T4 + A R RERCER BRI T 7 FU 4 +
IKEPRRCR, AU B R IR . AR b )

- 60 -



24 1 P

ZREREIR S

AR i SR A I PR 1 T

B R UIBR K M

IASCR A 97 2w NTEH L s T )

Kb E B BN D B i 22 Bl VA L T R R
SR A GENAE IR EDS DAL

Z % X #k:

(1]

(31

(4]

(5]

GONZALEZRIVAS D, YANG Y, GUIDO W, et al. Non-intubated
(tubeless) uniportal video-assisted thoracoscopic lobectomy[J].
Annals of Cardiothoracic Surgery, 2016, 5(2): 151-153.

CUI F, LIU J, LI S, et al. Tubeless video-assisted thoracoscopic
surgery (VATS) under non-intubated, intravenous anesthesia
with spontaneous ventilation and no placement of chest tube
postoperatively. [J]J Thorac Dis, 2016, 8(8): 2226-2232.

LIJ, LIU J, HAMBLIN L, et al. Simple to simplest: the tubeless
technique[J]. J Thorac Dis, 2017, 9(2): 222-224.

BEN-NUN A, BEST L. A simple method of using a foley catheter
to drain pleural effusion[J]. Surgery Today, 2008, 38(8): 769-770.
BAUMAN Z M, KULVATUNYOU N, JOSEPH B, et al. A
prospective study of 7-year experience using percutaneous
14-french pigtail catheters for traumatic hemothorax/
hemopneumothorax at a level-1 trauma center: size still does not
matter[J]. World Journal of Surgery, 2017(1): 1-7.

[6] VOISIN F, SOHIER L, ROCHASY, et al. Ambulatory management

(8]

(]

of large spontaneous pneumothorax with pigtail catheters[J].
Annals of Emergency Medicine, 2014, 64(3): 222-228.

LANCEY R A, GACA C, SALM T J V. The use of smaller, more
flexible chest drains following open heart surgery: an initial
evaluation[J]. Chest, 2001, 119(1): 19-24.

HISASHI I, SUGURU K. The use of flexible silastic drains after
chest surgery: novel thoracic drainage[J]. Annals of Thoracic
Surgery, 2006, 81(1): 331-333.

ISMAIL M, SWIERZY M, NACHIRA D, et al. Uniportal video-
assisted thoracic surgery for major lung resections: pitfalls, tips
and tricks[J]. Journal of Thoracic Disease, 2017, 9(4): 885-897.

[10] MIGLIORE M, CRISCIONE A, CALVO D, et al. Preliminary

experience with video-assisted thoracic surgery lobectomy

(1

[12

[13

(14

[15

[16]

[17

[18

[19

[20

[21

]

]

]

]

]

—

]

]

=

—

for lung malignancies: general considerations moving toward
standard practice[J]. Future Oncology, 2015, 11(24): 43-46.

van DIJK J F, KAPPEN T H, SCHUURMANS M J, et al. The
relation between patients’ NRS pain scores and their desire for
additional opioids after surgery[J]. Pain Practice, 2014, 15(7):
604-609.

LANG P, MANICKAVASAGAR M, BURDETT C, et al. Suction
on chest drains following lung resection: evidence and practice
are not aligned[J]. European Journal of Cardio-Thoracic Surgery,
2016, 49(2): 611-616.

AL RS IR L A SRS DO IR R IR
Meta 73BT [J]. G RSMEIAE L 2016, 9(24): 684-687.
BRUNELLI A, SALATI M, POMPILI C, et al. Regulated tailored

suction vs regulated seal: a prospective randomized trial on air

RIP ALY

leak duration[J]. European Journal of Cardio-thoracic Surgery,
2013, 43(5): 899-904.
YOSHIHIRO M, HIROSHI D, MITSUGU O, et al. Prospective,
multicenter study of pleural adhesion in repeated pulmonary
surgery[J]. Journal of Cardiothoracic Surgery, 2015, 10(1): A343.
KOURITAS V, KEFALOYANNIS E, MILTON R, et al. O-138
does presence of pleural adhesions alter the outcome of patients
undergoing major lung resection[J]. Interactive Cardiovascular &
Thoracic Surgery, 2016, 23(1): 1-38.
D, dmle, skbk, 4L RIEEE tocar BORJT M 1 61 [J). TP
WAIANRERAS | 2013, 13(7): 672.
LV X, WANG Z, CHAY, et al. Are we really doing better with
Hem-o-lok in VATSI[J]. Thoracic Cancer, 2013, 4(3): 335-338.
R, TR, XUF , 55 . ST AE B A E A
W SRS R 3 ik 95 B4R A (3] P EBARER 2 20k, 2011,
21(20): 2459-2460.
S(IH/‘ﬂE ARED W SF L R T AR S TR T R
L2017 RO H B MO a4 AR IR R 24 3, 2017(6): 407—
412.
AR, IRIETE AT AR 1 E i, 10 1538 (I,
BB S | 2001, 11(8): 24-25.

(FE9 2l )



