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ABSTRACT

A case report of successful weaning by tracheal gas insufflation
after lung volume reduction surgery

Osamu NAGANO*!, Satoshi Mi1zoBUCHI*!, Keiji GoTO*!, Hiroshi KATAYAMA*!,
Masahisa HIRAKAWA*!, Hiroshi DATE*?, Nobuyoshi SHImMIzu*?, Hiroaki TOKIOKA*?
*1 Department of Intensive Care and *?Department of Surgery II,

Okayama University Hospital
*3 Department of Anesthesiology, Okayama Rosai Hospital

A 66-year-old male patient with emphysema was developed marked hypercapnia and mild bilateral
air leakage after lung volume reduction surgery. His respiratory status did not improve in spite of
continuing pressure support ventilation (PSV) for several days. Institution of tracheal gas insufflation
(TGI) immediately ameliorated dyspnea with progressive decrease in Paco,. He was successfully
weaned from PSV with TGI.

During spontaneous breathing, TGI (3 or 6 //min) significantly decreased esophageal pressure swing
without increase in auto-PEEP. Respiratory rate and Paco, decreased slightly.

Because positive pressure ventilation potentially aggravates air leakage, TGI is thought to be an

useful ventilatory support technique for this kind of patients. Effectiveness of TGI combined with
PSV, however, should be further evaluated.
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TGI flow (//min) 0 3 6
Paco, (mmHg) 92 89 79

RR (/min) 19.5+0.8 20.2+1.5 18.6+0.5*
dPEs (cmH,0) 17.0+2.3 15.2+1.5* 13.6+1.2%8
PTP (cmH,O-sec/min) 311456 282444 236+31
auto-PEEP (cmH,0) 2.2+1.7 3.7+1.6 4.84+1.7
Ti/Ttot 0.38+0.03 0.39+0.04 0.34+0.02
WOBp (J/1) 1.37+0.23 1.22+0.12 1.1240.11
Vi (1) 0.21+0.03 0.17+0.03 0.14+0.01
V1 (I/min) 4.0+0.6 3.440.5 2.6+0.2
VE (I/min) 3.740.2 5.7+0.1 7.6+0.1
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* I TGI flow 0 XL CEEZH Y, ¥: TGI flow 3 I/min N L TEEEZHYH (&

H 12 P<0.05; ANOVA, Dann’s test)

RR, dPEs LISt oatlfE1, TGl fEfTREOMEIMEIET & % < 5 2 7o OFEHRE 217 -

Ty (KXZER),

F210/57) & TR EIE 15~20 [|l/45>, Paco,
& 70~75 mmHg TLHE L7272, ICUBAZE
27T HE i ICU 2 EE L 7z,

£ =

TGL 13, [ESIEED 1~2cm FHICHE L
MDA T =T SE/SFOFREST A BTL
THMSNE 2 WES Y 2 HFELBRRMEEIFRTH
Do, FERALBENDOEKRICHSRE SN T
VB9 MRS 4 BV THRAIEIRIC TGI
(41/53) =R LIEREDTIE, 1 EH#SE L]
LB —E D FMT i Paco, 75, Paco, & #1K
BB —FEDEETE 1 EBKELZRENRE
0% IETFTLTWwE, 2D, TGLIZ/NIh&E 1
EHSRE % A TiitEE % T3 2% lung protec-
tive strategy DfiBIFERE L THEHI A TW
3810, Fiz, @UNRRASCEBTHWISEE
DERAEMES LTS,

TGl BT E 2 RE T 5 E 1 28713, W
SO TGI flow 5 EREICERET 2R 2 W
U KB A DT % A S & 2 1EH (RS2
HIFERED WD) 1 & 599, TGLIC & 3 #aK5h%

DUE L, ZOIFEEERPNRIC &L > T—E D
P & 215 % 70 0 O FHRKEVS A T2 2 &
EEWRL TW5,

CP-100 THASERE #HAIL - FR (H2, ®
1) TiX, BRWK T2 TGI flow 20, 3, 61/
S EELE® B EWREEB & U Paco, 316 T
A % 77 L, dPES, pressure-time product
(PTP) B L U {tEE (WOBp) 4 L
7zo L2 L, TGI 47 1z CP-100 TEHI L 7z
OTOETEBROME LR ALY, BKKEIE TGI
flow 5372 3 A 7z < SRR X TGI flow 437217 %
CEHflE N2, 7z, LILOFE TRIKSES
DOFFIIFERE LD b ETENRSKE T IEETRL
A#HIhd, z2oz», TGIMEFTH iz CP-100
THEIL 7R EIIEBOBEE RES R 51
7», PTP, WOBp, duty cycle b S22 L
{25l OBELEKIETE%w, —F, dPES
X TGl OEL2%Z T2 \wwiz®, dPES B34 L7
ZERBMSHBTFRE L ToO TGl OB 23
F32bDTH3, dPES DA I1Z, HLEHNTK
FBICFED 1 EKEBAIC X 5 EF 2 oh, Wk
BoOZL L THRRKSEOR D bHEE SN



AL : 1998 410 A

%, TGIMEfTH D 1 BI#KE P S RHRS R,
CP-100 @ FH#I i & T [ F 721X PR D TGI
flow 5 BHT X 323, TGI flow % IEREICHIE
LTWEWZ ERZT ) =7 R EDIDARET
Hoiz,

TG LA iz = 7 ) — 7 MG R = B 5
UIAlREM IR B ETE R, FiG 7Y —2
DEET 25511, LREDIERELSE - 1 I
D32 TGIBRRDEBFEET L EFEZ 5N b,
TGIETIC LT 7 )V —7 BEIMLz&ETh
i, L7V — 27 BSBSEORE TS
L7-A[REHE I H %5, TGl IEMITRED =7V — 2
#ix, CP-100 1C & 2R OFHHIE % /- 8
METE TIZR0.34 1/4r (TGl off), 1K/
D#1Tml Thotc, LL, TGLHEfTHO T
7V —27&OEHIE, TGl flow % EMEICHIE L
TWREWEREOHEBTEETE 2V, BRI
i, TGIEfTICL>THs LRI T ) —27 OHE
MERb Moz, =7 ) —7 053 7%
weEz onsd,

TGl OB HAERIF» - F 2 T, LM
DIERE % BEEIER I A & € 2 E VIR < fifify
JEREMEA L T BER Tk TGI O H & 13
BYs 5, —H, 1EESED/NS S GREES A
MEDHE TR TCIOEMMBIHE T &£ 3 h
20, LicdioT, KEFITTCINEHMTH-
7eEEBE LT, VRSIC &> CREMRKLE DM
T D3 YIBR & NUlBIZERE 23D L T w3 2 &
22 1 EHSESH200m] LS LELVLE
KA AMECTH->1 2 EBHEZ N5,

TGl OEfES £ LT, auto-PEEP F#4 0 n]fE
HRIEFMI N T 399, CP-100 TEH#I L 72
auto-PEEP 1%, TGI flow 0, 3, 6 /520
T, 2.2, 3.7, 4.8cmH,0 &MLz (F1),
Lo L, TGLHE T 1 BH ORI AE L TGI
flow 2B 2 7:FF i CORENEDOE T 25113
% 7z % auto-PEEP 2@ KM 3 %, HITD iitH
B L UOABNEMEIZ BT TGI flow 2EE L
TEHHEILET L WTFhoEHE S 2~3cmH,0 T,
TGIZ & % auto-PEEP @& Nz w & BEbh
s

KEFORRIC 7 ) — 7 174 T I8 217

— 125 —

55, BEOBHA TR ) —7 2 Y
ZHEeEDSH 5, TGL % BRI T TIT I %HE
(B F 7213 PSV £ OfEH) WiIKERNE % L
HEEnizH9, auto-PEEP 28I L & 13 1
W7V —20bh5BEOBIFMBFELE L TK
EEREFZOND, REFITE, TGLIZZT
) — 7 ZHEER S 5 T &k { BE DOMIRIKRE % 2k
E LI, &5 ZBHENR»S OB EZEEL =7
V=7 DWECHFSLAREELFEZ oL b,
TGL B89 2%, FEHER & OfFHY
BEARO93 % { PSV TOHmE NI A v, PSV
WWTGL 28T 5L, P —EBRKOKTE
#£ (termination criteria) 3% b3 %99, E b
) A —DEIC TGl flow BTEET % &, [HIFEN
EFEMEFRA LSS LFERC ) 7—EBas
¥, TGILIZ & - T auto-PEEP 84 U - 554
W21, auto-PEEP 12k % Y A —EBNDOEEHN
Mo 239, MEN)F—DFED M) A —REIZ
il A B0, KEFTIHIE N ) A —DFBET
HHLLEOBERECIVERPNCTHAEL Y F—
(base flow :51/4%), sense flow:11/%) #H
Wiz, TGI flow 3% { R S1 0355 W E IS
FU A —TEVAEEEDSERE S LT W S 93,
BIEBIT 6 1/53 AT T TGL 2175 7R 0 M1
nhotz, —H, PB-7200 @ termination criter-
fa IFWKRIAES /573 ThH 25, TGl %2 61/53T
BT 2 L RBORKFEL 11 1/ TET L
TRETRABKT 7%, COPDEEICBWT
I3, @ D termination criteria TIFREK T H
BIE25E50% LA F LVAEELH S
M, bUF—EBh LT PSV 0K AR
B3EL kb, LicddoT, PSVic TGI 26tH 3
% & PSV ok mghshFizmad L, TGl DS
RS L B R ERE OB PSV O#5
B A % EES 2 IE TGLIZ Sy & &
LW, KAEFI T, HH7cmH,0 D PSV 2
TGI % ftH U FER R 8 1k 2®E L 7228, % HCP
-100 THSHEEEZHEL CHHL 2 RRITFE
bl hot, PSVIcBIT 2 TGIftHOF A M
13, FERRAECIREEIC L > TEZ 2 AJEEMLH D
SHOBRFPLETH S,



— 126 —

1)

2)

3)

4)

5)

6)

7

8)

9)

SEw

Cooper JD, Trulock EP, Triantafillou AN, et
al : Bilateral pneumonectomy (volume reduc-
tion) for chronic obstructive pulmonary dis-
ease. ] Thoracic Cardiovasc Surg 109 : 106-
119, 1995

RENE, AEEX, ZHEHIE» D 77 24
bW AMMSE IS % volume reduc-
tion surgery . W% 15 :1184-1189, 1996
ABEEER, FIAX : KECH 3 % Volume
Reduction Surgery OFKEE. EERFEE: 21 © 785
-793, 1997

4 th35 3% © Tracheal Gas Insufflation. AL
e 14 :1-9, 1997

EH &, HBEEX, Wi ZEH : Tracheal
Gas Insufflation. ICU & CCU 20 : 559-565,
1996

Hurewitz AN, Bergofsky EH, Vemero E :
Airway insufflation : Increasing flow rates
progressively reduce dead space in respira-
tory failure. Am Rev Respir Dis 144 : 1229~
1233, 1991

Nakos G, Zakinthinos S, Kotanidou A, et al :
Tracheal gas insufflation reduces the tidal
volume while Paco, is maintained constant.
Intensive Care Med 20 : 407-413, 1994
Belghith M, Fierobe L, Brunet F, et al : Is
tracheal gas insufflation an alternative to
extra pulmonary gas exchangers in severe
ARDS ? Chest 107 : 1416-1419, 1995

Nakos G, Lachana A, Prekatos A, et al:

10)

11)

12)

13)

14)

15)

16)

AL 15525

Respiratory effects of tracheal gas insuffla-
tion in spontaneously breathing COPD
patients. Intensive Care Med 21 : 904-912,
1995
Marini JJ : Pressure-targeted, lung-
protective ventilatory support in acute lung
injury. Chest 105 : 109 S-115 S, 1994

Nahum A, Shapiro RS, Ravenscraft SA, et
al : Efficacy of expiratory tracheal gas insuf-
flation in a canine model of lung injury. Am J
Respir Crit Care Med 152 : 489-495, 1995
Goto K, Oku S, Mizobuchi S, et al : Intraoper-
alive pulmonary mechanics and rapid
improvement of gas mixing after lung volume
reduction surgery. Anesth Analg 84 : S 585,
1997

Imanaka H, Kacmarek RM, Ritz R, et al :
Tracheal gas insufflation-pressure control
versus volume control ventilation : a lung
model study. Am J Respir Crit Care Med
153 1 1019-1024, 1996

Hoyt JD, Marini JJ, Nahum A : Effect of
tracheal gas insufflation on demand valve
triggering and total work during continuous
positive airway pressure ventilation. Chest
110 - 775-783, 1996

WERAEEH, &8 £, FEETFE» L BEERAE
H R HS Pressure Support Ventilation f o FE%
HEEEEMS 2 ERECO>VT. ICU &
CCU 16 : 539-543, 1992

EERZZHH, Il AR © auto-PEEP O#fa & #
DEZE, BAEY 16 1 1063-1066, 1992




