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Changes of Hemodynamic Parameters, Plasma Catecholamines and Vasopressin
Level During Laparoscopic Cholecystectomy and in Recovery Period

Heung Dae Kim

Department of Anesthesiology and Pain Medicine,
College of Medicine, Yeungnam University, Daegu, Korea

—Abstract—

Background : Laparoscopic cholecystectomy produces less tissue trauma than conventional
open procedure does. But, during this procedure, the deliberate pneumoperioneum with carbon
dioxide(CO») gas insufflation may cause some problems, such as hypercarbia, hypertension,
tachycardia, and other changes of cardiovascular function. We analyze the physiologic mechanism
of these hemodynamic effects under laparoscopic surgery with CO. gas insufflation during
inhalation general anesthesia.

Materials and Methods : We studied randomly selected 5 healthy patients undergoing
laparoscopic cholecystectomy with CO. gas insufflation. Each patient inhaled sevoflurane and
nitrous oxide gas(50%). The blood pressure, heart rate, end-tidal carbon dioxide level were
measured during all the anesthetic procedures. We collected venous blood samples to
determine the plasma level of epinephrine, norepinephrine and vasopressin, at 10 minutes after
msufflation of CO: gas into peritoneal cavity, and at 10 minutes after patient arrived in
recovery room. We measured the plasma level of epinephrine and norepinephrine using double

antibody method, and vasopressin level using radioimmunoassay method.
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Results : Mean arterial pressure and heart rate was significantly increased, after intraperitoneal
insufflation of CO; gas(19.3%, 44.7% respectively), and in recovery period(15.8%, 28.6%
respectively). The plasma concentration of epinephine was 47.1 + 30.3 pg/ml(reference intervals,
less than 100 pg/ml) at 10 minutes after insufflation of CO; gas, and 53.1 + 25.8 pg/ml at 10
minutes in recovery room. The plasma concentration of norepinephine was 1257 + 44.8 pg/ml
(reference intervals, less than 600 pg/ml) after insufflation, and 179.1 + 42.1 pg/ml in recovery
room. The plasma concentration of vasopressin was 43.3 + 345 pg/ml(reference intervals, less
than 6.7 pg/ml) after insufflation, and 25.3 + 16.7 pg/ml in recovery room.

Conclusion : The laparoscopic cholecystectomy with CO: gas insufflation in general anesthesia
with sevoflurane and in recovery room results in increased mean arterial pressure, heart rate,
and decreased plasma concentration of epinephine and norepinephine and increased plasma

concentration of vasopressin.
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T3 & 713 Wl AES ASsEAaL, v A
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23l sevoflurane 2~3%% AR&3lRon 4=
0] A= vecuronium bromideS A}
, Y33 &FE 8 mlkg, £ 25
14312 3t 2HIFS Aldstaon,
o= 24, Adkes, AA=EKG),
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Samkang Medical Laboratories(A-&)el] Hujo]
A8E F4819=], epinephrine} norepinephrine
o]Z=384 M (double antibody method) 2. &

7)
W (reportable range)= 2+t 0.3~90 ng/ml
9} 15~450 ng/mle]™, vasopressine HAPH
S (radioimmunoassay method) 2.2 =4
<H A= 6.7 pg/mlelste]i, HiEe=
1.25~80 pg/mlo|th.
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ErCO»*|9}, 183l epinehprine, norepinehprine,
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BAeed2, vHEY 108 $9 1186 +
172 mmHgell ¥lgte] 7 U CO7t F¢
102 Zo|& 1415 + 193 mmHgZE £9&H)
Z7F HAom(p<0.01), F&°] Eukal 7k b
= 9 3B = 108 Fx 1373 + 156
mmHg=Z frolstAl S7F = Athp<0.01). 4=
S5E, IHEY 39 738 + 1623)/% H|
ato] 7pAFEY Foe 1068 + 232320
FoaA 71 HJeH (p<0.01), FEAgME
M9 + 1833)/Fo2 FosA =71 HJAY
(p<0.01, Table 1).

N

) &Z& catecholaminesX|

olel BT} folshA ZHAE O (<001, 7=
HE 3 3)EAAE 531 + 258 pg/mlE 59
A 7= ATHp<0.01).
Je, 7haEe) Fole 1257

&4} norepinephrine
448 pg/mlE

Nt

ZF312] 600 pg/ml ©)8F Euh folsiAl FAE
A1 (p<0.01), 7k=HlE & 3EAAAME 179.1
+ 421 pg/mlZ F8A A ATHP<0.01,
Table 2).

3) EX vasopressinX|

& vasopressinA|&, 274 U 7259 105
Sol|= 433 + 345 pg/mlE FA] 6.7 pg/ml

ojst Hrh 7281 F7F HASH(p<0.01), 7k

H|Z2 & 3EANME 253 + 167 pg/mlE 47
Z7} HJHp<0.01, Table 2).

874 epinephrine®|=, 74 W 7k5F9 108 LI~
o= 471 £ 303 pg/mlZ x| 100 pg/ml

Table 1. Changes of mean blood pressure and heart rate

Ty Ty Ts
Blood pressure (mmHg) 1186 + 17.2 1415 + 19.3** 137.3 + 15.6**
Heart rate (rpm) 738 + 162 106.8 + 23.2%* 949 + 18.3**
The results are expressed as mean * SD.  *x p<0.01 vs Ti.
Ty, 10 minutes after induction of general anesthesia.
Ty 10 minutes after insufflation of CO. gas into peritoneal cavity.
Ty 10 minutes after patients arrived in recovery room.
Table 2. Changes of plasma level of catecholamines and vasopressin

Ty Ty Ts
Epinephrine (pg/ml) >100 471 £ 30.3** 53.1 + 25.8%*
Norepinephrine (pg/ml) >600 1257 + 44.8%* 179.1 + 42.1%*
Vasopressin (pg/ml) >6.7 433 + 345%* 253 + 16.7%*

The results are expressed as mean + SD.
Ty, reference plasma level.

#x p<0.0l vs Th.

Ty 10 minutes after insufflation of COy gas into peritoneal cavity.

Ty, 10 minutes after patients arrived in recovery room.
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