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Abstract

We treated 40 consecutive cases of spontaneous pneumothorax (SP) with video-assisted
thoracic surgery (VATS) in 2004. To develop and introduce a clinical pathway (CP) of VATS
for patients with SP, we reviewed the 40 cases in this study. All patients were managed before
and after surgery according to the newly established program through manuals and an
ordering system (including intravenous infusion, radiography, laboratory tests, and
prescriptions). The 40 patients were 35 men (87.5%) and 5 women, with an average age of 30.5
years. In addition, 27 patients (67.5%) were younger than 30 years. The operation sites were
right, 18 cases; left, 20 cases; and bilateral, 2 cases. The average surgical duration was 65.6
minutes (excluding 2 bilateral cases). The postoperative duration of thoracic drainage was 1.7
days, and the drain was removed the day after surgery in 35 of 38 patients (excluding the
bilateral cases). Only 2 patients (5%) required drainage for more than 1 week. The
postoperative stay was 3.2 days; 21 patients (52.5%) were discharged on the second day after
surgery, and 8 patients (20%) were discharged on the third day. In addition, 2 patients
required hospitalization for more than 1 week. These results show that our programmed
management system using VATS for patients with SP is effective and appropriate as a clinical

pathway.
(HARRERRZF RS SMER  2007; 3: 11-19)

Key words: spontaneous pneuomothorax, video-assisted thoracic surgery, clinical pathway,
Dexon Mesh” Covering Method

Correspondence to Hirotoshi Kubokura, Department of Cardiothoracic Surgery, Nippon Medical School Chiba
Hokusoh Hospital, 1715 Kamagari, Inba-mura, Inba-gun, Chiba 270-1694, Japan

E-mail: kubokura@nms.ac.jp

Journal Website (http:;//www.nms.ac.jp/jmanms/)



12

*

il

ARIRIZBT 5 HARGMOEBEE, WEFLF—I%
W s 25 750 D BIE PR A 72 EDS T T & 7275, 1960
FERBPEL D JWOREIRIH I NS &, BRAGT
ELTCHRBTFMRTHbN S L)1k o7 5121990
AE Levi' IS & » TERMIZXH L CHIO THESE 2 H v
TG SN TR, ©Ft v A7 o
FAi e H OBV, 5 H T ESE T M
(VATS) »HASM O E LTI/ Lw
5.

— I VATS &2 DA B & 45 2 o0 F 1 n]
7, R Z RIS A 205, HFICEAO X9 R Bk
PFHRIZB W T AR H OB & ORISR X
bilbEREY M iR ROONDETIATHLE
EZ25.

FREIC, R CIREET 2 EHRE 2 HH5 5 &)
HENWEH EEROEOEELZEHRLT, [7) =
HIWIRA | BEATLHEHEPEZTETNE., 20D
7)) =AWV oXAOE AT &) FEREH A, B X UMK
A MERKSND L) 2 EIXTTIZE L OHEHD
LHLNTH B

Zelal b b U SR BT 2004 4F 1 4R 8IS AT
L7zEREWICH 35 VATS 4082 L Faa~xz
T4 TIRET A2 EICE D, BRHZBI 2 /W T
DRIGE, GHRD7 ) ZH VIS AOLER - FAANT
TOEERIT- 72,

MR EFTE

MEHZBWT2004 1 AH»S 12 HETo 1 RN
VATS %47 - 72 BRS040 51 (i 0 1) 1R 5487 55 51 2
BlzEts) Zxge L.

WS, MER, WRTREE N L=V oFE, AiiE CT
(2 & B, TR, itk L — R ENE, BX
Ol A Bt 18 7 & % 3P4, #REd L 72,

F BRI T2 B 2 BRI O IME I,
Fisher REB L It REZ VT, p<005ZHE L
L7

FFHK

BRI 2 DR L &R R T, ~Y v 2 ¥ 7%
Mo TRIBAMZIS TP 2 FAG9 5. 48 5 BT RiHE T
F BLEMERL—- 2 HALTHEEEIEED
ERALZ A LTS O R — b 2R 5. 7HE

HEERE &G 2007; 3(1)

IS, MEEN %2 5 mm £% 30 EERHH Y £ T 23—
TICTRIET 5. RICHKEILE TR 2 2\ WL 3
i B YR & M ANIRERI O R — 2 1EK T
L. 5 MM (BHER) (S X O Stapler
HOR— T 2ER L, BEESETFHNEZITH.
falEgill CHIEN OIRREZ BIZE L, MoREDEE
AR (77 L35) %5, ILHPHIC
THETLHEEREMBEOR— M %E 5cm REICIER
L, WE/BRC ChRBENBRELZITY) L H B (2
OEAEIEFMOR— MIERET).

Jili @ ) B 12 1% 45 mm @ Endo Stapler (Endo-path
45%, Ethicon, Ohio, USA), 15mm (¥F) ® Staple
H—PtY v VEMEHLTHS. h&RT5, LI
by) B B B 0 45\ 354 1% endoscopic loop (Endo-loop®,
Ethicon) ZHW T % LTw5 (Fig. 1A~B).

A /I X 5 sealing test 12T air leak D % WEH %
FEFR L7212, Mit)#Est oo Mivs % Endo-loop® b L < 1 2-
0 MR ICTHEL (Fig. ICEKH), ThisAf F&L
T 5x10 cm OFEMIRIZY o 72X v 22— b
(Dexon Mesh®, US Surgical, Connecticut, USA) T
#\v (Fig. 10), Z0E»57 4 7)) Vil %A 5
Z &2 X D UIBRWTR O#TR A 17 9 & [FIFIC staple line
EBEOTIHECLD2HEREOTFH L LTWw5"Y (Fig.
1D). Mg AR — b2 5 20Fr 2\ L 18 Fr @ fi i
FL — > (Argyle Trocar Catheter®, HARY ¥ —7 v
N8 Z3EA LWPENICHEE, FL— CEUAL oAl
ITHRAEAICTHAIL, FRERTT5.

e EE

WHEOEFEHIL, TDDIZH L {ERK L7z Ordering
System &fE— SN2/ RE (=27 0V) ITTT-
TWw5 (B#% Table 1 IZ/R7).

Fle B L — > 1d =10 cmH.0 & THiFE 5 1 2479 .
BEA N L — 2 XD air leak PR2O SNT, MEPHAME
BICTHOWRPRFTH S 2 L 2HERL THHIkE
EIToTW5h.

MIEITEH F Ty, BOERUICHEEZ W & 2
RLTHIELTWA, FAabARRSIEAMIZT2H
ATV, DU 2 A H 2 S 3 RORICBITL T 5.

RECHERUIMTL 6 IR D L <IEBH X ) Aok,
BHEI AW, FIDEEHENTELTWS.

PmE RN, RSN RS R E S 7 — T
P, ZTMITHECRIOSUERIORFRMMG S L, #E
FESEBANZ & DR LT 5.

Z O, Wi DB, BRFEWMA O L, JRE NV
YOWEEEE, FHE LTHAEZD > TITo T 5.



HEREZRE 2007; 3(1)

13

Fig. 1 A: Perforated bulla on the apex of the lung. B: Lung resection using Endo-Path45®. C: Covering
the visceral pleura with Dexon Mesh® using 2-0 silk (white) and the Endo-loop® (black), which is
ligated at each end of the staple line. D: Spraying and covering the Dexon Mesh® with fibrin glue

Table 1 Programmed Postoperative Management

Thoracic drain
Oxygen support
Intravenous infusion

Antibiotics

Ambulation

Oral intake

Painkiller (o.a.)
Epidural analgesia
Urinary catheterization

Remove the morning after surgery unless air leakage is detected
Discontinue the morning after surgery

Discontinue the day after surgery

L.v.. Discontinue the day after surgery

o.a.: Start from the second day after surgery for 5 days

Start from the morning after surgery

Start from six hours after surgery or the morning after surgery
Start from the day after surgery for 7 days

Remove after the morning after surgery

Remove after the morning after surgery

L.v.. intravenous; o.a.: oral administration
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Table 2 Characteristics and surgical results of 40 VATS patients undergoing

spontaneous pneumothorax

Mean age (y/o+SD)

Gender (male : female)

Time of onset or recurrence
Preoperative thoracic drainage
Detection of bulla or bleb by CT
Site (right : left : bilateral)

Axillary mini thoracotomy

* Mean surgical duration (min = SD)

Mean postoperative duration of drainage (days)

Mean postoperative stay (days)

305+169 (14 ~ 72)

M35:F5

015:R 25

(+)15:(—)25

Detected ( +) 30 : unknown ( —) 10
R18:L20:Bi2

11

65.6 +25.1 (38 ~ 139)

1.7 (1 ~13)

32@2~13

SD = standard deviation; ( — ) = range; * = two bilateral cases excluded

(10%), 70LLE1H (25%) TH Y, 30w AKid
2761 (675%) L@tz o Tz (Fig. 2).

FAREALITAM 18 B (45%), LM 20 61 (50%),
W 26 (5%) THo7e.

F o EEHE LT, MR AT25 61
(625%), Z D9 HEIZEMOEIH LTFW &
To72b0 (iitkHEs) 7746 (10%) THo7-.

PFIEF 15 B D H B, KalE LI — T2 T air leak
DHR LRSS B (125%), xHlo &
WOBERD 200361 (75%), ) D76 (175%)
BHHETHY, RBIPORSEELLEL LeWwilig
BOBEZEMTH o 72H, CT WS 1% T T HFR
DOoNTD, 41y 75— Farty baiTwv,
ERN, FROFEETEHEICE ) FR2 T
LOTH 5. WHFEEETFAH 2 H10 5 H 1 BlE R
SEBI, b9 1 BN U i B EE) 12 THbR2
SN /I OBEEDD ) CT LTI £ 5
DT T xBDIz720, RAOFHLEI L [T %
ol EBTH 5.

40 BIFPRG O REBL 2SR BE T ) MR E KL=
FETFTEMET o2 00525 6 (625%) TH o7z
5, TOBFFIABIZS T —2FarkeybD
LAVRRRBISIE, FERRIIC AR, T E AT L 7.
AR WFZ R S FMMATH T COMMIZFEH 179 H
(7T~70 H) TH o725, OB O E% 2D
T2REBNE N 22 Ao 7.

IHEEROMERE HINE L CTEPNHRTWEE CT %
fTL7. 3061 (75%) ICCT EWS %75 %380
B ENTEL. BRYD 0BT THRIIESIIC X 24l
TR TL 77 2B TE LD 5723 DX THD 5 6
Holz. TSIzt L CIdmESIc Tligkm 2 B L
7o b, FE LRE L2 WAL (&BiRETh -

72) BHEGREHBIL, TZ2UBRLFMERT L.

JAREN DItz 7T DIREEIC X ) Mg#s /N %2 4T -
72D 116 (275%), T [ R F 465 % Bk < 38 44
DI TR 1 65.6 £25.1 45 (38~139 43), Ml 2
BT NS ARALZE I D F 6 T 1475 43 (145 43, 150
5) ThHo.

T FATRE B % B 7z 38 Bl DAk K L — v O i
B FH16e A~13H) THY, MBHEEL
JEBIIZ 38 B 35 1 (921%) TdH -7z Ml 36,
W4 HHE, 9HH, 13HHEIZHKE LA WMAFEREF
WHEFITH 525, 1HHTEAEMIZ2HE, £/iE3
HEWZHRZE, 2PBEICBWTHMIZMEE, A3
HEIZHREL 7.

240 B (42 B 2B 3FH F L — il
X17HTHY, 7THHMD LREZSLEE LAERNIL
40 Bl 2 B (5.0%) TH-7: (Fig. 3). ZOEMF
L — VR L7z 2 B0 B ) <2 i A 5 155 D L 13 AT
DI, HRFGEIZT air leak OEENESN, FL—
YRR L.

W ABRMEIE32H 2~13H), 2HH21
Bl (525% ), 3 H2»8 B (200%), 4~5 HA9 #l
(225%), 6~9 HA30%1(0%), 10 H L\ 1232 #1(5.0%)
THY, MHE3IHUNOEBEEIZ2 6] (725%) & K
P H7- (Fig. 4).

WA, i [ R RE B 2 ) & B 7z 38 Bl &2,
YERTH 5 30 A BER & LT, 30 R0 & EH
(26 1) & 30 MLl LoIEFEERE (126) OZHITh
. FEEIC X o T, BRNERD D 2002 HRE LT
A7z W BIOMmE LR T L, W, 6, 5% - H

FAHER, itk L —FEHE, B X OHiH AR
MoLEEIWIH L, WG %1T->72 (Table 3).



HERESEE 2007; 3(1)

16
14
12
10

8

6
4
2
0

60-69 | 70=
|No. 13 14 4 3 1 4

Fig. 2 The number of patients according to age.
Stripe: younger than 30 years (n=27), grey:
30 years or older (n=13)
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Fig. 3 The postoperative duration of thoracic
drainage (40 patients, 42 sites). Grey: the
day after operation (n=236), dot: 2~3days
(n=3), stripe: 4~6 days (n=1), black: 7
days or more (n=2)
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Fig. 4 The postoperative stay. Gray: 2 days after
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Table 3 Comparison between the younger and the elder groups (excluded two bilateral cases)

30 < (n = 26) 30=(n = 12) )

Mean age (y/0= SD) 205+39 (14 ~ 29) 523+14.2 (33 ~72)
Gender (male : female) M23:F3 MI10:F 2 NS
Time of onset or recurrence O13:R 13 O4:R8 NS
Preoperative thoracic drainage (+) 7:(—-)19 (+)7:(—-)5 0.081
Detection of bulla or bleb by CT (+)19:(—-)7 (+)9:(—-)3 NS
Site (right : left) R13:L 13 R5:L7 NS
Axillary mini thoracotomy 2 (7.7%) 9 (75.0%) < 001
Mean surgical duration (min + SD) 63.0+25.9 (36 ~ 139) 71.3+235 (51 ~ 137) NS
Mean postoperative duration of drainage (days) 151 ~13) 191 ~9) NS
Mean postoperative stay (days) 272 ~13) 42 (3 ~10) 0.055
SD = standard deviation; ( — ) = range; NS = not significant
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