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Fig. 1 a: After thoracoscopic bullectomy, a PGA sheet is placed on the visceral pleura includ-
ing the staple line (») and widely spread on the apex. Saline is sprayed on the PGA

sheet.

b: Intraoperative findings of case 5 during the second surgery, showing a distensible
bulla near the staple line (=) covered with the ORC sheet.

¢, d: Intraoperative findings of case 7 during the second surgery, showing PGA sheet
coverage. ¢) Severe adhesion () was seen around the apical area covered with PGA.
d) The rupture of a bulla (&) was found in the interlobar surface of the upper lobe dis-

tant from the staple line.

L7:. ORC ¥ — FOREE~NDOEREIZT 1 7 Y%,
PGA ¥— MOBEIBIIAELEKEMLHL, BN HE
BEIEI— MOBEHOLWI L2 WEETICHEIEL:
(Fig.1a). FMHEBEIH L TRENERTERET H
FMICEoERAEERFALE LTHRET L. ERE45HH
TOMBEEEL 30 RKRMOEATRET 2L L DI,
10EELE 20BN TENZT72.
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SRR OME L Student's t-test TITVy, BHEE, £5F]
FEERBOMEI N A 2 FRETITV, WEREFREH
RGO EEAT 12 Kaplan-Meier {# T4T\> Logrank test THE
L7z, BEKEZS% LFE L7
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B (86.6%), Y526 (134%), TEH -VHE-OH P

BB A PEER - B, #nFN, 211K 76
(874%)/11(126%), 214 7% - 172(85.1%)/30(14.9%),
2057 - 22 (917%) /2 (83%), 2137%& - 75 (89.3%) /
9 (107%) T, ZFHMOFYER, BRIHEIIEFE
GERFEOEToT. SEAOCBEEHROFHHHIZ
5573(+3348), TH  -VEH O -PHIBITLIHEH
BOFEHHEIZ, FRFN, 9626 (£7926), 5788 (= 2380),
2632 (£1213), 1699 (£768) T, TH - VEHOHEHY
MIZOH -PEMICERLEBIRETH 72 (p<
0.01).

BRI TOHBIEL 17 A5»5144 2 B, FHERIZ
267 » B, HREIS 4 AT, 12 BUTFA5H, 212 #
AAS11 M, 1324 » B236 6, 25 » BLAEAS13 6 & 2-
12 B2 Allbiz2EoY—2 2R D7z (Fig
2).
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PEEFNFN, 3H1(35%), 2561(124%), 6 H(25.0%),
1/ (12%) THho7z (Tablel). H 4 2FEBETIE, V
BOBRFITHIILBRLAEEBIIBETH o7z (p<
0.05). Logrank test IZ L 2 M BHEBHRBH OB TLHE
BOBEEEXR D7 (p<005) (Fig. 3a).
IREMOESZ I0RB L 20RBICHTITTHREL
7. 10RE, 0 REBOERERRZFLEFN, 256H1(154%),
1061 (43%) T, I0REOBEENERIIBETH-72
(p<0.001). Logrank test |T X 2 fif%EBHEEE O BT
THRABOEEZE R A D7 (p<0001) (Fig.3b). 10 &
B0 RBEFNFOEMFIL, T 5 36 8 (22.2%)
5141 (21.7%), VE 79 (488%) - 1231 (52.3%),
OB 136 (80%) - 116 (4.7%), P # 344 (21.0%) -
50 B (21.3%) T, BHOMEBIEILI0RE - 20 KEH T
E%ﬁ%%a@&#m:. I0REOFRERE, TH-V
H-OB -PEZFIAFR, 36)83%), 17#(21.5%),
56 (385%), 0B (00%) THotz. T/ 20KEBDHE
BRI TE-VE-OF -PELAER, 0610%),
8l (65%), 16 (91%), 1% (20%) THo72. V
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Fig. 2 Distribution of the number of cases of postopera-
tive recurrence according to the time to the sec-
ond operation.
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BETRIORAOBREEIEEC
(Table1).

Bin B BERBERELBFMIIEs7EMIIORF6H, P
H1H, st7HTHo7z(Table2). FE#IT19mAH 5 23
KT, FHITIKR HEFMLLBFMI TOEHEMKIR
520 3E1l »ATFHIFEI»ARTho72. BF
AR ORGSR R, OB 6MIcB T, ORCEERD
TR EELE - g IBET, BEORWVERMD 2 617
Bz, AFNCBWTHE T FYRFREEIZT 7 OHE
#3®7: (Fig.1b). P# 1 fITIZ PGA ¥ — MNEEZIC
—K L CHELZEELRD (Fig. 1lo), ¥Y— MEERKEZ
BN EEETELOEMEICHEY I 0BT RO
(Fig.1d).

WM BEZT-o720% PHOBRRIZAZN
25.0% (6/24), 12% (1/84) T, PEOBHEFII O #IC
HRL, AEREETH-72(p<00D). ¥/, PHOB
HEIT, 0 mARBOSERAR D 10 REEFIIB VT
NFEN12%, 0% THY, VEOBRE, 124%, 215%
ICHEL, FEIEMETH -7 (p<001) (Table 1).
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Table 1 Comparisons of postoperative recurrence

Group Younger than 30

T 3/87 (35%) ]
v 25/202 (12.4%)4"~
0 6/24 (25 0%)72: %
P 1/84 (12%) J&
total 35/397 (88%)

teenagers in their 20s
€3%) .7 051 (0%)
(ola/oyu s 8/123 (65%)*
5/13 (385%) =5~ & vuer
034 0% & 1/50 (2%)
25/162 (15.4%)* 10/235 (4.3%)*

* p<001l *:p<001 * p<005

¥ p<0.01 % p<0.001



freedom from recurrence

EEEZEBARTMOMBEERL ZOFHE 5 (701)
b
T g
-
MM# + goprtt T
08 ~
06 =
———eeeee twenties
i — teenager
04 ~
{ Group 2 yearrate 5 year rate
. teenager 0888 0.854
< 7 twenties 0978 0961
00 =
0 1,000 2,000 3,000 4,000 5,000
days
= peno0l

R
i
| ]
--------------- e 5 -
08
S
v
b
g
56
<
&
: - == Group T
s 1 e Group V
-y e Group C
£ 47 Group P
g
2
A Group 2 yeer rate  § year rate
T 0877 G 966
02 - v 0818 0891
o] 0833 0750
P 1.000 ogse
00 -
o 1,000 2,000 3,000 4,000 5,000
- days
& pa0.05 I pom

Fig. 3 a: The rate of freedom from recurrence after bullectomy for

each group. b: The rate of freedom from recurrence

after bullectomy for teenagers and those in their twenties.

Table 2 Recurrent cases in Groups O and P

_ Time to Ciovaing Findings on 2nd surgery
Case Age Sex Side recurrence .
(months) material Adhesion New bullous formation

1 21 M L 5M ORC + not confirmed

2 19 F R 13M ORC + around the staple line

3 18 F R 21M ORC + not confirmed

4 22 M L 39M ORC == around the staple line

5 19 M R 8M ORC — around the staple line

6 23 M L 28M ORC + around the staple line

7 19 M R 47M PGA + + + S2 (apart from the staple line)

ORC: oxidized regenerated cellulose

FHELZINLIEEALD T SHAEIMERERICES
LTWZeds, 79FHEOFHRHELZT IO
HWrFHToI L THBEBREZTHTERZEEZLAT
WA SRR Oz oL RBEVDH DA, FEo
2SR L T, BRIWIE BT S O M IEE
EMOBEELRES TV 228, HIT - EFEZ L0
BABE? PHBES LI 2EHROER X - %
BE ANYTELTOREESRZ ELERINEHTI
BEMIIfTbNA TRV, = FHETSOREE LR
FTUEIRET - REERIE S — P TANN—TH DI
BEETHY, BEAPPLRLVAIZED2NAY v M3
BRI TWLLYE,

PGA: polyglycolic acid

KAz, BREFGOHET I EF L T EE
W MEREICORCEZIEPGA Y — MIZX D HEZ
To72. OBOBRERIIHIHNT, BELTVWRZWVWY
BOBRE124% LEBEXRO LD o120, PHOB
BRF, 12% T, VEILERL, FEUIKETH -7
(p<001)(Table 1). Logranktest {2 X 2 i EBHEE
OB T RIBEOFEET RO (p<0.001) (Fig. 3b),
MHBEREIINT S PGA ¥ — M X 2H% - FIRHF O
BOEMEZRO. RIMEY - MIX2MBHEBEOR
BEIZSECHE SN, PGA B TEEIIBEFMESEVFE
BAE XN T WA (Table 3).

PGA ¥ — Mz, WEREZZED ST, BEAMRE L&
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Table 3 Comparison of the efficacy of the covering method

First author Year Not covered Covered P-value

PGA sheet

Noda 14 2003 12.5% (3/24) 0% (0/18) NS

Matsukura 7 2004 13.8% (23/167) 7.3% (9/124) NS

Tajima 2 2009 94% (3/32) 0% (0/56) P<0.05

Leel? 2013 3.1% (4/128) abrasion 0% (0/129) abrasion NS

Hirai® 2015 13 3 (13/98) 1.1% (2/181) P<0.001

Inafuku 10 2016 % (3/55) ORC 2.8% (3/108) NS

Kimura 19 2017 182 % (6/33) 0% (0/ 32) P<0.05

Current study 12.4% (25/202) 12% (1/84) P<0.01
Vicryl sheet

Sakamoto ® 2004 6.3% (8/126) 26% (3/114) NS
ORC sheet

Cho 13 2009 1.0% (1/99) pleurodesis 1.0% (1/98) NS

Lee 10 2014 5.3% (35/657) pleurodesis 5.3% (40/757) NS

EEZERL, BREEHCEEINATWASY. MEOBEMLS
BB LE, MEZEEOOBFMEOBRIER
B E VWo 2 RANRD B, BEICLVBEREROSER
BHROFHIZOARDE ATy PLIBHEENATWE. 4]
BRSO ADOHE TIIFRBMUTH 2HRBOFET Z
BREFHTELZVWDHARBELBEETAZILTE
BEEFRLZLEOHENDH DY, KRET D B & U5
RFEEELHIHEL, BEEISKRT L. BREER
OFMFTRTIIPGA ¥ — MEBEHICIIEEZRD, #
BHE2-OHN P EORMEICHE T 7 2RO, Ak
ICHAEERIZIPGA > — VN BEW R OB /- TEIZER
DL OWMELDHBY. T/ PGA V- MEEETIIFA
BERICIZ2ERIAONTHAERICIZIMEFTERD
ETIETRE o HELH BT,

—7, ORCY—MIBELLZVWAY Y FEHBHHOD
O, BREFAOKRIIB VT ORC ¥ — F O REIRIAE"
BEBOMBEREXFO o772 LOHRED D S.
ORCETIIREREEN L ORENRRELIN TV EHE
EEIIRENTW2\W (Table 3). AMETIZ, OFIZE
WTHEBREEIZD T, LI Bo o2 VEMD
Y, BREFHIIHTA2ENREIIED LN 2207,

0 mEMOEME I0EAB L 20 RBITFTITTHREL

TR BB ToTw R VEHIBLWITIEREDE
FE (215%) 1220 E (65%) ICHBLTHEEIIER
Th o7z (p<001) (Table 1). FEHRICEST 2 I0ER
BREFR281% L20EB095% S0 EEIC
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BREZFTRL T IFHEFHO-OMERBENLEATH 2
WEEH O RB SN TV A, REEFICBVTIZIORE
OPHEMBAIIBREIREDLNT, #HEZToTA
WVEHIVERIIBEEEIEETH 72 I0RBIZB
TH PGA ¥ — MIXA2BBORRAEIRENT.

72, HELYIZ, PGAY—TrOREBREBRNTT 4T
VUBEERLTWR, FOoREHIEIE(FHMENT
WBLOD, HEEFIERTAILICEERESD, £
BEFIERLZOFIMEHREL TS, TR THLAE
EEFRAY, BHRBEERESEI-110BHOZ T L

ZHRALTWVA. 0RUEOBER2EMAZED, BREE
OFHFRFTRIZT PGA /—FHEH’ REERD, V-
FOERBE L TWHRWTZ EZREREL 72,

WMEBROBIIZOWTIE, 3EUERBBROBEMN
306% (RO LM, BARMMRIIREREBHEFLE
THHEMEINTVLY. ARFIIBWT, HEEREZ
TOFHEMIZ267 » B, FREIL » AT 25 2 AL
@Vﬁlﬁ 13 %81, 37.1% T - 7. Kaplan-Meier {2 & 57
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Staple line coverage with polyglycolic acid sheet after thoracoscopic bullectomy for young
spontaneous pneumothorax patients

Eiji Miyahara™', Yukari Kawasaki™', Atsuo Kimura™’

2

Tsuneo Okumichi™', Ryoji Onari”

*'Department of Thoracic Surgery, Yoshijima Hospital

**Onari Respiratory Clinic

Thoracoscopic bullectomy for primary spontaneous pneumothorax has a relatively high postoperative recurrence
rate. One of the reasons for postoperative recurrence is the regrowth of bullae around the staple line. Therefore, rein-
forcement of the visceral pleura around the staple line is a reasonable way to prevent postoperative recurrence. This
study was conducted to determine the efficacy of preventing postoperative recurrent pneumothorax of widely covering
the staple line and apex with an absorbable sheet after thoracoscopic bullectomy. Our study subjects were 397 patients
under the age of 30 treated with the following three methods during the first surgery for primary spontaneous pneu-
mothorax: Group T received open thoracotomy but no visceral pleural covering; Group V received thoracoscopic bullec-
tomy but no visceral pleural covering; Group O received thoracoscopic bullectomy and wide coverage of the staple line
with oxidized regenerated cellulose (ORC) sheet; Group P received thoracoscopic bullectomy and wide coverage of the
staple line with a polyglycolic acid (PGA) sheet. The postoperative recurrence rates of Group T, V, O, and P were 3.5,
124, 25.0, 1.2%, respectively. The recurrence rate in Group V was significantly higher than that in Group T (p=0.05). The
recurrence rate (1.2%) in Group P was significantly lower than that in Group V (p=0.01). The recurrence rate (15.4%) in
teenagers was significantly higher than that (4.3%) in those in their twenties (p=0.001). In the analysis of teenagers, there
was no recurrence in Group P. These results suggest that wide coverage of the staple line with a PGA sheet is effective

for decreasing the rate of postoperative recurrence of spontaneous pneumothorax in younger patients.
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