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Evaluation of stress-related hormones after surgery 
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Summary 

ln�roduction: Imp!oveme�ts in _instrumentati�n, opti�s, video camer�s and technology have brou?�.t lapai:oscop_y to_ the poin�_at
which many surgical procedures that once could be performed only by laparotomy are now successfully performed endoscopically 

Patients and Method: Twenty women undergoing surgery by laparotomy (11 patients) or laparoscopy (9 patients) were evaluated 
prospectively. Concentrations of adrenaline, noradrenaline, cortisol, prolactin, and ACTH were measured. Statistical analysis was 
performed by using the Friedman Two-way ANOVA, Kruskal-Wallis I-way ANOVA and Mann-Whitney U - Wilcoxon Rank Sum 
W Test. 

Results: By comparing the means of all serum levels of ACTH, cortisol and prolactin between the laparoscopy and the laparo
tomy group, significant differences of ACTH (p<0.000 I), prolactin (p=0.0164) and cortisol (p<0.0001) were found. Furthermore, 
statistically significant differences (p<0.05) of the serum levels of noradrenaline and adrenaline between the laparoscopy and the 
laparotomy group were observed. 

Discussion: While laparoscopic surgery causes less activation of stress-related hormones laparotomy results in a much more 
obvious response to all hormones evaluated, particularly catecholamine and ACTH production. This is probably related to the major 
tissue trauma. 
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Introduction 

Improvements in instrumentation, optics, video 
cameras and technology have brought laparoscopy to the 
point at which many surgical procedures that once could 
be performed only by laparotomy are now successfully 
performed endoscopically. One of the most relevant dif
ferences between laparotomy and laparoscopy is the type 
of injury to the intraabdominal environment. Although 
operative laparoscopy is undoubtedly less invasive, peri
toneal trauma is still likely to occur. Furthermore, insuf
flation of peritoneal cavity may be responsible for peri
toneal neuronal stimulation, which may activate a stress 
condition. The surgical injury caused by laparoscopy or 
laparotomy could be analyzed by evaluating variations in 
patterns of endocrine stress markers. It was previously 
reported that the only difference between the two techni
ques is the rise of B-endorphines, markers of pain 
response, after surgery by laparotomy. Evaluation of 
other hormones such as adrenaline, noradrenaline, dopa
mine, cortisol and prolactin failed to show any statisti
cally significant difference [ I]. 

Patients and Methods 

Prospectively, 20 women undergoing surgery for either 
uterine leiomyomas, chronic pelvic discomfort or desire for 
definitive contraception by laparotomy (11 patients) or laparo
scopy (9 patients) were evaluated. All patients were healthy, 
free of intercu盯ent disease, without endocrine disorders; none 
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of them received drugs before this study. Add山onal patient cha
racteristics are shown in Table I 

Women were assigned to laparotomy or laparoscopy depen
ding on the gynecological diagnosis. The procedure was discus
sed the day before with the patients who consented to the ope
ration. All patients received premedication with either 
山kaliumclorazepat (20 - 30 mg) or flunitrazepam (l - 1.5 mg) 
at 7 a.m. before surgery was started. The operations were started 
approximately at the same time between 8:00 and 8:30 a.m. to 
avoid the secretion of hormones such as cortisol, which is 
dependent on a circadian rhythm. 

Since anesthetic drugs may influence hormonal secretion (2], 
the anesthetic procedure was similar in the two groups. General 
anesthesia was induced by propofol (laparoscopy: 8 patients, 
1. 11 - 2.04 mg/kg, mean: 1.58 mg/kg; laparotomy: 9 patients,
1.31 - 1.90 mg/kg, mean: 1.49 mg/kg) or etomidate (laparo
scopy: I patient, 0.28 mg/kg; laparotomy: 2 patients, 0.29 - 0.30
mg/kg, mean: 0.295 mg/kg). Endotracheal intubation was
performed after muscle relaxation with vecuroniumbromid
(laparoscopy: 8 patients, 0.04 - 0.08 mg/kg, mean: 0.0625
mg/kg; laparotomy: 7 patients, 0.05 - 0.066 mg/kg, mean: 0.061
mg/kg), pancuroniumbromid (laparotomy: 4 patients, 0.057 -
0.07 mg/kg, mean: 0.06 mg/kg) or alcuroniumbromid (laparo
scopy: 1 patient, 0.102 mg/kg) and administration of sufentanil
(laparoscopy: 8 patients, 0.25 - 0.05 µg/kg, mean: 0.39 µg/kg;
laparotomy: 11 patients, 0.32 - 0.48 µg/kg, mean: 0.37 µg/kg)
or alfentanil (laparoscopy: 1 patient, 0.029 mg/kg). All patients
were ventilated mechanically by CATO servo-ventilator
(Drager, Germany). Anesthesia was maintained as total intrave
nous anesthesia (TIVA) with nitrogene oxide (N,O) and oxygen
(02) 2: 1 minimal alveolar concentration (MAC); further N,0/0
administration was tailored to the surgical stimulation on the
basis of the patient's response in terms of heart rate and blood
pressure. During surgery anesthesiologic values were measured
by PM 8040 (Drager, Germany). A balanced electrolyte solution
(Ringer's lactate and normal saline) was administered at a con
stant rate of 6 ml/kg/hour. Postoperatively, the solution was










