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Experimental and Clinical Study of Staple-Line Reinforcement
Using Expanded Polytetrafluoroethylene in Thoracoscopic
Bullectomy for Spontaneous Pneumothorax

Seok-Whan Moon, M.D.*, Sung-Bo Sim, M.D.*, Young-Pil Wang, M.D.*
Jeong-Sub Yoon, M.D.*, Keon-Hyun Jo, M.D.*, Jae-Kil Park, M.D.*, Man-Sil Park, M.D.**
Si-Young Choi, M.D.*, Moon-Sub Kwack, M.D.*, Sun-Hee Lee, M.D.*

Background: Thoracoscopic bullectomy (VATS-B) is now the preferred treatment for spontaneous pneumothorax de-
spite of higher recurrence rate than open thoracotomy. Several methods have been used to prevent this problem.
The effectiveness of staple line reinforcement (SLR) in VATA-B using endostaplers was assessed by clinical and
experimental study. Meterial and Method: In experimental study, canine lungs were harvested immediately (group I,
N=5) and 48 hours (group Il, N=5) after stapling. The pressures at which initial air leaks occurred were measured.
In clinical study from February 1997 to March 1999, 106 procedures in 104 patients undergoing VATS-B for spon-
taneous pneumothorax were classified into two groups according to the presence of SLR and were compared.
Result: The average pressure of the initial air leakage was significantly higher in SLR than that of staples alone
{18+1.6 vs 48+3 mm Hg in group |, 23.8+1.9 vs 54+4.6 mm Hg in group Il, p<0.001). In the clinical data,
there were significant differences seen in the duration of drainage, the total length of endostaplers used, and the
duration of the postoperative hospital stay between patients with staple alone and patients with SLR (4.4+1.4 vs
3.1+1.1 days in duration of drainage, 92.3+28.1 vs 71.1+30.6 mm in total length of endostaplers used, 5.9+
1.9 vs 46+1.7 days in postoperative hospital stays, p<0.001). Conclusion: SLR was effective for preventing
prolonged air leakage and responsible for shorter hospital stays after VATS-B for the treatment of spontaneous
pneumothorax.

(Korean J Thorac Cardiovasc Surg 2003;36:904-910)
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Fig. 1. Comparison of initial pressures of air leakage at sta-
ple line between staple alone and staple line reinforcement in
experimental groups. The mean leakage pressures for the sta-
ple-line reinforcement group immediately after stapling (Group
Ib) and 48 hours after stapling (Group lib) were significantly
higher than those of staple alone (group la and group lla),
respectively. Data are presented as the mean the standard
error.
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Fig. 2. The staple lines of endostapler were reinforced with
ePTFE stripes, which were fixed with silk sutures on each
side of an endostapler.
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Fig. 3. Thoracoscopic buliectomy was performed with staple-
lines reinforced using ePTFE.
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Table 1. Comparison of clinical data between each group in our series

Learning curve Group IIla Group IIb p-value
Period 1995. 6~1997. 1 1997. 2~1998. 7 1998. 8~2000. 5
No. of procedures (patients) 53 (51) 59 (58) 47 (46)
Age (years) 219452 24164 23+6.1 NS
Number of lesions 1.9+0.8 2+1.1 21+13 NS
Case of air leaks >=5 days (rate) 8 (15%) 5 (84%) 2 (4.3%) NS
Duration of chest tube (days) 4.5+33 44+14 3111 <0.001 (Illa vs IIIb)
Postoperative hospitalization (days) 62+t14 59+1.9 46+1.7 <0.001 (Illa vs IIb
Total length of staplers (mm) 94.1£43.3 92.3+28.1 71.11£30.6 <0.001 (Illa vs IIIb)
Recurrence (rate) 7 (13%) 5 (8.4%) 2 (4.3%) NS
Reoperation (rate) 3 (5.6%) 2 (3.3%) 2 4.3%) NS
Mean follow-up (months) 37.8+102 274+6.6 10.1+5.1 <0.001 (Illa vs IIIb)
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Fig. 4. Tearing (arrows) at staple lines after first trial of sta-
pling resection was observed. Thereafter, additional more endo-
staplers were required for stapling resection.
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