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Application of Digital Drainage System in Postoperative Refractory Prolonged Air Leaks
after Pulmonary Surgery
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[ Abstract ] Background and objective Postoperative prolonged air leaks is one of the most common complica-
tions secondary to pulmonary resections. Digital drainage system (DDS) is considered as an accurate and objective device
which has been found to be comfortable and well tolerated by patients, economical as well. The aim of this study is to ex-
plore the application of DDS in patients with postoperative refractory prolonged air leaks after pulmonary surgery. Methods
Prolonged air leak (PAL) is defined as air leaks lasting for more than 5 d after video-assisted surgery or more than 7 d after
thoracotomy. Postoperative refractory prolonged air leak is defined as a kind of air leak lasting for twice than PAL with grade
2 or 3 air leak, or air leak with severe complications such as subcutaneous or mediastinal emphysema in our study. A total of
8 patients who had postoperative refractory prolonged air leaks after pulmonary resection were treated with digital drainage
system combined with pleurodesis from January to December in 2016 in Department of Thoracic Surgery, Shanghai Pulmo-
nary Hospital. All the relevant clinical data of patients were collected for analysis. Results In our study, 6 patients accepted
lobectomy, the other 2 patients underwent segmentectomy. The average air leak and chest tube duration of the patients with
postoperative refractory prolonged air leaks after pulmonary resection was (17.3+5.1) d. The average postoperative DDS
duration was (5.6+3.7) d. The mean drainage volume of the patients was (2,615.6+1,741.2) mL and (935.0£242.7) mL
before and after the application of DDS. The average length of hospital stay was (18.1£5.0) d. Conclusion It is safe and fea-
sible to apply digital drainage system to patients with postoperative refractory prolonged air leaks after pulmonary resection.
Compared with the conventional drainage system, digital drainage system is more accurate and objective which can offer a
larger suction pressure and promote lung recruitment maneuver for pleurodesis, shortening the drainage time and length of
hospital stay.

[ Keywords ] Digital drainage system; Postoperative refractory prolonged air leaks; Pulmonary resection; Surgery
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Tab 1 Clinical information of 8 patients with postoperative refractory prolonged air leaks after pulmonary surgery

Age Gender  Surgical sites  Surgical procedures Postoperative pathological results Hospital stay
62 M LUL Lobv Invasive adenocarcinoma 24
72 M RUL Lob Invasive mucinous adenocarcinoma 21
70 M RUL Lobv Fibrous tissue accompanied with collagen and carbon deposition 19
64 M RUL Segv Atypical adenomatous hyperplasia 22
LUL Segv Atypical adenomatous hyperplasia
48 F RUL Wed v Atypical adenomatous hyperplasia 12
LUL Lobv Adenocarcinomain situ
LLL Wed v Minimally invasive adenocarcinoma
72 M LUL Lob v Invasive adenocarcinoma 12
75 F RLL Lobv Invasive adenocarcinoma 13
71 F RLL Lobv Invasive adenocarcinoma 22

LUL: left lower lobe; RUL: right upper lobe; LLL: left lower lobe; RLL: right lower lobe. Lob v: lobectomy by VATS (video-assisted thoracoscopic

surgery); Seg v: segmentectomy by VATS; Wed v: wedge resection by VATS; M: male; F: female.
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Tab 2 Relevant information of using DDS

Serial Overall Postoperative Start date of Duration Drainage Drainage Date to perform

number drainage drainage volume using DDS on DDS (d) volume before  volume during pleurodesis (d)
period (d) (mL) (d) DDS (mL) DDS (mL)

1 25 7,630 22 3 6,530 1,100 20

2 19 2,730 12 7 2,000 730 10

3 19 3,025 10 9 2,025 1,000 7

4 22 1,500 10 12 690 810

5 12 2,730 10 2 2,030 700

6 12 2,830 10 2 2,100 730 8

7 13 3,140 10 3 2,120 1,020

8 22 4,820 15 7 3,410 1,410 13
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Tab 3 Digital system versus traditional system in patients with air leak

Study Air leak duration (d) Chest tube duration (d) Hospital stay (d)
Cerfolio and Bryant, 2009!" NA 3.0vs 4.4* 39vs4.6
Mier et al, 2010 NA 2.4vs 4.5% NA
Pompili et al, 20141 1.0vs 2.2* 3.6vs4.7*% 4.6 vs 5.6*
Gilbert et al, 2015 NA 49vs5.6 6.2vs56.2
Filosso et al, 2016!"6! NA 3.0vs 4.0% 7.0 vs 8.0*
Miller et al, 2016!" 2.7 vs 3.9% 3.7vs4.3* 4.1 vs 5.6*
Shoji et al, 2016 NA 2.7vs 3.7* NA

NA: not available; *: Differences are statistically significant.

FURILES [ KA SF ARG BORMTTBE St DD S T2 8l g 67
S5 10 R GEAE I E ] P FHRI . 455 A R DDS I
T GE5 1R I3 12560 A T 05 AU ASCR G HE A BEHTL X BRI R
WFFE (323) , B A BT HIESE VDR DDS I T3 kTR
PERF SR IR R 5 R A IR RSB (A .

25 b, A A B A Wi 5 | 2R G0 0 il s A I
IATERFEMER R E HIG T RCR R SN HAEIR R
BT A A R, RIS M R4, S geT]
AR GERH LS UL, T e A s S0 R S e, W]
2455 AL RSSO e B 1) AT AP F8 38 225 B, {ELASAE
AR BRALAR A h 2N

2 % X M

1 Miller DL, Helms GA, Mayfield WR. Digital drainage system reduces
hospitalization after video-assisted thoracoscopic surgery lung resection.
Ann Thorac Surg, 2016, 102(3): 955-961.

2 Bm H, Rw A. Prolonged air leak after lung resection. Curr Respir Med
Rev, 2012, 8(4): 280-284.

3 Brunelli A, Varela G, Refai M, et al. A scoring system to predict the risk
of prolonged air leak after lobectomy. Ann Thorac Surg, 2010, 90(1):
204-209.

4 Rivera C, Bernard A, Falcoz PE, et al. Characterization and prediction
of prolonged air leak after pulmonary resection: a nationwide study
setting up the index of prolonged air leak. Ann Thorac Surg, 2011, 92(3):
1062-1068.

S Brunelli A, Cassivi SD, Halgren L. Risk factors for prolonged air leak
after pulmonary resection. Thorac Surg Clin, 2010, 20(3): 359-364

6 Adebonojo SA. How prolonged is “prolonged air leak”? Ann Thorac Surg,
1995, 59(2): 549-550.

7 Pompili C, Miserocchi G. Air leak after lung resection: pathophysiology

10

11

12

13

14

15

16

and patients’ implications. ] Thorac Dis, 2016, 8(Suppl 1): S46-S54.
Cerfolio RJ, Varela G, Brunelli A. Digital and smart chest drainage
systems to monitor air leaks: the birth of a new era? Thorac Surg
Clin, 2010,20(3): 413-420.

Shoji F, Takamori S, Akamine T, et al. Clinical evaluation and outcomes
of digital chest drainage after lung resection. Ann Thorac Cardiovasc
Surg, 2016, 22(6): 354-358.

Cho HM, Hong Y], Byun CS, et al. The usefulness of Wi-Fi based digital
chest drainage system in the post-operative care of pneumothorax. J
Thorac Dis, 2016, 8(3): 396-402.

George RS, Papagiannopoulos K. Advances in chest drain management
in thoracic disease. ] Thorac Dis, 2016, 8(Suppl 1): S55-S64.

Cortés Julidn G, Mier JM, Iiiguez MA, et al. Right main bronchial
fracture resolution by digital thoracic drainage system. Asian Cardiovasc
Thorac Ann, 2016, 24(3): 283-28S.

Brunelli A, Cassivi SD, Salati M, et al. Digital measurements of air leak
flow and intrapleural pressures in the immediate postoperative period
predict risk of prolonged air leak after pulmonary lobectomy. Eur J
Cardiothorac Surg, 2011, 39(4): 584-588.

Shiroyama T, Okamoto N, Tamiya M, et al. Effective management
of persistent pneumothorax using a thopaz digital drainage system
combined with an endobronchial watanabe spigot. Intern Med, 2016,
55(6): 663-665.

Brunelli A, Cassivi SD, Halgren L. Risk factors for prolonged air leak
after pulmonary resection. Thorac Surg Clin, 2010, 20: 359-364.

Filosso PL, Nigra VA, Lanza G, et al. Digital versus traditional air
leak evaluation after elective pulmonary resection: a prospective and
comparative mono-institutional study. J Thorac Dis, 2015, 7(10):
1719-1724.

(Wekiy: 2017-09-01 & [0l: 2017-10-02  #5%: 2017-10-10)
(Ao muR)

Cite this article as: Chen DL, Kadeer X, Shi Z, et al. Application of Digital Drainage System in Postoperative Refractory Prolonged Air
Leaks after Pulmonary Surgery. Zhongguo Fei Ai Za Zhi, 2017, 20(12): 833-836. [543k, VG /RS ARAER, it 4. B b
51 R G IR T AT EA PR TR Sy 7 A0 R, h i 2478, 2017, 20(12): 833-836.] doi: 10.3779/j.issn.1009-3419.

2017.12.07

HRERERERERE
www.lungca.org





