
Figure 6. Plasma noradrenaline during open and laparoscopic 
adrenalectomy. Values are expressed as Mean±SEM. ** de-
picts statistical significance (P<0.01). Before: one day before 
surgery, 0: incision, 15, 30: minutes during surgery, day 1: first 
postoperative morning.

Figure 5. Plasma adrenaline during open and laparoscopic ad-
renalectomy. Values are expressed as Mean±SEM. *, ** depict 
statistical significance (P<0.05, P<0.01 respectively). Before: 
one day before surgery, 0: incision, 15, 30: minutes during surgery, 
day 1: first postoperative morning.
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The variation of plasma noradrenaline values be-
tween the two types of surgery was generally similar to 
that observed for adrenaline values (Figure 6, P<0.01).

Hemodynamic parameters

An analysis of the measurements of hemodynamic 
parameters (heart rate, systolic and diastolic blood 
pressure, mean arterial pressure, body temperature 
and hemoglobin saturation in O2) revealed small but 
significant differences between open and laparoscopic 
cholecystectomy (Table 2). During laparoscopic sur-
gery, mean arterial pressure was significantly lower 
than in the open procedure. In laparoscopic surgery, 
we also noted a more significant drop in the heart rate 
than in the open procedure (Table 1). In addition, 
the acute distension of the peritoneal cavity, induced 
by the injection of CO2, resulted in elevation of the 
diaphragm and most likely an increase of heart pres-
sure and, thus, a greater increase in heart rate and 

mean blood pressure than in the open procedure, 
where the peritoneal cavity was not dilated at all at 
0 minutes.

We observed an increased heart rate and blood 
pressure during the preparation and removal of the 
adrenal gland in both open surgery (approximately 
15 minutes, Table 2) and endoscopic adrenalectomy 
(30 and 45 minutes). The mean blood pressure (MP) 
in endoscopic adrenalectomy was maintained at el-
evated levels compared to the open surgery method.

From the analysis of the hemodynamic param-
eters—heart rate, systolic and diastolic blood pres-
sure, mean arterial pressure, body temperature—a 
slight but significant difference between the open 
and endoscopic adrenalectomy was observed. Acute 
dilatation of the retroperitoneal space that was created 
with administering CO2, resulted in the elevation of 
the diaphragm and a consequent increase in heart 

Table 2. Mean hemodynamic parameters during surgery

Time
(min)

HR (bpm) SP (mmHg) DP (mmHg) MP (mmHg) Temp. (°C) SPO2 (%)

OC LC OA LA OC LC OA LA OC LC OA LA OC LC OA LA OC LC OA LA OC LC OA LA

0 85.7 92.6 80 69 48.4 59.5 77.1 73.2 20 26.8 26.5 36.4 25.5 32.1 49.4 50.2 36.1 36.5 36.5 36.1 99.2 99.4 99.2 99.3

15 77 79.6 91.3 71 45.2 43.1 81.9 75.2 17.4 16.3 36.5 37.8 26.7 21.5 55.6 56.1 36 36.1 36.1 36.3 98.2 98.9 98.2 98.1

30 75.8 75 99.3 86 44.8 41.5 92.3 89.9 19.2 14.3 27.5 41.6 24.7 21.6 57.5 59.8 35.9 36.3 35.8 36.2 98.1 98.3 97.4 98.4

HR: heart rate, SP: systolic blood pressure, DP: diastolic blood pressure, MP: mean arterial pressure, Temp.: body temperature, 
SPO2: hemoglobin saturation in O2. OC: open cholecystectomy, LC: laparoscopic cholecystectomy, OA: open adrenalectomy, LA: 
laparoscopic adrenalectomy.




