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HERE % AT L C FRC 2 T3P, —J%, 4l
W7lE R AT R IC B W ToflEH & LT
MEINTEY, WARBEIREZ 50% 55 60% 12
LR, 2oBOBZEONHRNZHETTL 2L
XD FRCEMWET L2HDTHA. B, SHOD
FHETIE, BRECVHLETH Y 205, BRRE
DWMHENIAT - TV v, BERIPRP OMRFE & b
PR DUEEE % N LI ERN O FEAR I X 0 TEAE LI
L, MEDOEFNLBRBELZHM LY. o

343

F 1 BHER
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SEBIEL 11 9
At (%) 398 £ 90 709 + 34
PEFI (M : F) 5:6 6:3
B K (cm) 1633 = 89 1558 * 6.2*
i (kg) 627 + 134 641 + 98
FAFHE ] (min) 977 + 40 161.6 + 54*
JRIEEE [ (min) 1254 + 40 2006 + 51*

CFfiE + FEEfR ) *P <005

T, COHETIIBEA—F — AT, XU HHE
[CEEFE R EMEICAISL 2 DS TE B, B, FRC
OEBIZIID T o Z2 W67,

FINZ = 1 - F[Oz
FerNz =1 — FgrCO;z — FerO2

VA=

FerCO2  V1COs: tidal excretion of CO2

V1CO:

= V1CO;

RQ: respiratory quotient defined
S (VAre X FerNs = VA1 X FerNaoy)

FRC =
FerinidN2 = FretiatesN2
& S
1. BEE
BEER (1D 12BWT, BB KRS

R EE > 720 00, FRIIEHERTED
HEENBO LN (P<005). T/, TArEH
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VC(ml) 3678 + 1094 2736 + 771 <0.05*
%VC(%) 1085 + 21.1 988 + 193 0.30
FEV1.0(ml) 2888 + 829 2017 + 572 <0.05*
FEV1.0% (%) 80.0 £ 6.6 756 £ 51 0.10
FRC (ml) 3227 + 913 2762 + 607 0.19
V25(L) 110 + 053 048 + 024 <0.05*
V25/Ht (L - sec - cm) 064 + 033 031 * 015 <0.05*

CEHfi £ B2 *P <005

VC @ Wik, %VC : %M, FEVLO0: 144, FEV10% : 1 B
FRC : #REMFR AR, V25 @ 25% MG Eiia, V25/Ht @ 25% Mtk it o5&

# 3 FRC Ot FRC (ml)

T % s B WA (%)

PPN 2354 + 803°* 2031 + 761 141 =78
PN 2428 + 806°* 1869 + 683 236 + 9.7°*

(FRC ml, “PI9f = BLEfi) (a BEPELER, b HE I HL

4 TR REMARAL & A FRC AR

X a b R? P
s 0.21 6.419 0.1688 <0.05*
BRG] 0.06 11.02 0.1036 0.17
JER I ] 0.07 6.483 0.1891 0.06
FEV1.0 —0.01 31.45 0.1983 0.06
FEV1.0% 0.33 7.359 0.0424 0.39
V25 —0.004 21.78 0.0508 0.34
V25/Ht —522 20.8 0.0264 0.49
FRC —0.004 31.26 0.1228 0.13
y=ax+b(y: FRC, x: £/85 x—%) vs A HE *P<0.05

BHIEEANHOFTPBEABEL D BHEITNE o7z
(P<0.05).
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L7z (P<005). —7, ZATIE FRC IZArHi o
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4. FRC OffipifERs (3£ 3)

M B W TIHE o FRC 1 2400 ml i #£ T
WL TW7225, WIENSPEFERNIITRA L, &
BHEWELRMICH L CHEFNAEEERD T (P<

344

*P < 0.05)

y =0.2126x + 6.4198
R? = 0.16883 (*P<0.05)
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CHANGES IN FUNCTIONAL RESIDUAL CAPACITY DURING
LAPAROSCOPIC UPPER ABDOMINAL SURGERY

Satomi AZUMA

Department of Anesthesiology, Showa University School of Medicine

Abstract —— Decreased functional residual capacity (FRC) reportedly plays a role in postoperative
hypoxemia, a common problem following surgery under general anesthesia that can persist for several
days after upper abdominal procedures. In recent years, laparoscopy has been preferentially performed
over laparotomy in consideration of invasiveness, but laparoscopic upper abdominal surgery entails a risk
of decreased FRC due to induced cranial displacement of the diaphragm. We report herein changes in
FRC during laparoscopic upper abdominal surgery in adult and elderly patients. FRC was measured im-
mediately post-intubation and pre-extubation in patients 20 ~55 years old (adult group; n =11) and >70
years old (elderly group; n =9) using the nitrogen washout method with an Engstrom Carestation (GE
Healthcare). Both groups exhibited a significant decrease in FRC between immediately post-intubation
(about 2400 ml) and immediately pre-extubation (p < 0.05). A significant difference in the rate of intra-
operative FRC decrease was also observed between adult and elderly groups (14.1+7.8% vs. 23.6 =
9.7%; p<0.05). Investigation of correlations between the rate of FRC decrease and patient characteris-
tics and preoperative respiratory function test results revealed positive linear correlations between the
rate of FRC decrease and age, operative time, anesthesia time and FEV,0% and negative linear correla-
tions with the remaining four parameters. However, a significant difference was only observed for age (p
< 0.05). The study revealed a significant decrease in FRC, during minimally invasive laparoscopic upper
abdominal surgery. Furthermore, the rate of intraoperative decrease was greater in the elderly group.

Key words: functional residual capacity, nitrogen washout method, upper abdominal surgery, preoper-
ative pulmonary functional test
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