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during surgery and on the first postoperative morning. 
An aliquot of 10 ml of blood was taken at each time 
point. It was divided into two (2) EDTA and two (2) 
heparinized tubes, placed on ice and centrifuged at 
5,000 rpm at 4°C for 10 min. The plasma was stored 
at -80°C until assayed. 

Anesthesia

A vein in the dorsal surface of the earflap was 
catheterized with a 2-inch 18 or 20 gauge catheter, for 
the administration of anesthetic. General anesthesia 
was preferably achieved by intravenous administra-
tion of an anesthetic in the ear vein (2.5-3.5 mg/kg 
propofol - Diprivan 1% w/v; Astra Zeneca), followed 
by intubation of the animal. Intubation was achieved 
with the animal in the supine or lateral position, us-
ing a laryngoscope with a size 1-4 Wisconsin blade, 
preferably in the exhalation phase; anesthesia was 
maintained with a volatile anesthetic (isoflurane) 
(Forenium, Abbott, 2-3.5% in 2 lt Oxygen).

During the operations, vital functions were moni-
tored by a three-lead hemodynamic monitoring device 
(Cardiocap CCI-104, Datex, Finland) and a pulse ox-
imeter (OxyshuttleTM2 Criticon, Sensormedics Corp., 
Yorba Linda, CA, USA), attached to the ear flap.

After anesthesia induction, the left femoral artery 
was prepared and a catheter was placed width 20 G 
(Abbott Laboratories) for connection with a pressure 
transducer. The latter was connected to the hemody-
namic monitoring device Cardiocap CCI-104 to follow 
and record the blood pressure and heart rate (HR).

Surgical procedures

Surgical procedures always began between 8-9 
am. They were all performed by the same surgical 
team at the Centre of Experimental Surgery of the 
Foundation for Biomedical Research of the Academy 
of Athens. The cholecystectomy and adrenalectomy 
techniques were identical between laparoscopic and 
open surgery. 

For the cholecystectomy, the animals were placed 
in the supine position. Open cholecystectomy was 
conducted through a supra-umbilical midline inci-
sion of about 5-7 cm, 3 cm below the xiphoid pro-
cess. Laparoscopic cholecystectomy was conducted 
through the creation of pneumoperitoneum (Hasson 
approach with a 10mm subumbilical trocar and CO2 

insufflation at a flow of 1lt/min). Subsequently, the 
following trocars were introduced under direct vision: 
one hypoxiphoid (10mm) and one in the midclavicular 
line (5mm). During surgery, abdominal pressure was 
automatically maintained at between 12-14 mmHg. 
Mean total surgery time was 20 minutes for open 
cholecystectomy and 30 minutes for laparoscopic 
cholecystectomy. The blood loss in both types of 
cholecystectomy was small, about 5-10 cc (Table 1). 

Table 1. Characteristics of open and laparoscopic cholecystectomy 
and adrenalectomy

Open Laparoscopic

Cholecystectomy incision of about  
5-7 cm

creation of  
pneumoperitoneum

total surgery time  
20 min

total surgery time 
30 min

blood loss 5-10 ml blood loss 5-10 ml

Adrenalectomy incision of about  
20-25 cm

2cm incision

total surgery time 30 
min

total surgery time 
60 min

blood loss 15 ml blood loss 15 ml

For the open adrenalectomy, the animals were 
placed in the supine position and a midline incision 
of about 20-25 cm was performed along the linea alba. 
For the laparoscopic adrenalectomy, the animals 
were placed in the lateral decubitus position, left 
side up. The table flexed to elevate the flank and the 
subject was secured with straps. The positioning of the 
animal was of utmost importance in this approach. 
After sterile preparation, a 2-cm incision was made 
5 cm below the costal margin midway between the 
spine and xyphoid. Upon the use of a Kelly clamp 
and small retractors farabef, we reached the fat of 
the retroperitoneum. One 11 mm port was placed 
through the incision into the retroperitoneum and a 
10mm camera was placed through the port to ensure 
correct positioning, carbon dioxide was initiated with 
a maximum pressure of 15mmHg. Another 10mm 
port was placed under direct vision along the costal 
margin anterior to the initial trocar; a laparoscopic 
grasper was placed through the port and used to 
ensure adequate working space. Two additional 5 
mm ports were placed under direct vision along the 




