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Effect of different pneumoperitoneum pressure on stress state in patients 
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1. Introduction

  The laparoscopy is a minimally invasive surgery, has advantages 

of small incision and trauma, and rapid postoperative recovery, 

and has been widely applied in the clinical surgery, obstetrics and 

gynecology[1]. Pneumoperitoneum is one of the important premise 

for obtaining the clear nerves and operating space during the 

laparoscopic operation, but during the operation, the elevated intra-

abdominal pressure due to CO2 can change the stress, which will 

increase the operation risk[2]. Some researches demonstrate that[3-5] 

different pneumoperitoneum pressure can cause a certain effect on 

the physiological function. The study is aimed to observe the effect 

of different CO2 pneumoperitoneum pressure on the stress state in 

patients underwent gynecological laparoscopy.

2. Materials and methods

2.1. Clinical materials

  A total of 90 patients who were admitted in our hospital from 

February, 2015 to October, 2015 for gynecological laparoscopy were 
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included in the study, aged from 21 to 55 years old, with an average 

age of (41.6±2.3) years old; average body weight of (58.4±7.1) kg; 

grade ASA I-II. All the patients were confirmed with hysteromyoma 

before operation, and hysteromyoma resection was required. Those 

who had severe vital organic dysfunction and abnormal laboratory 

examinations results were excluded from the study.

2.2. Methods

  A total of 90 patients were divided into group A (11 mmHg), 

group B (13 mmHg), and group C (15 mmHg) with 30 cases 

in each group according to different CO2 pneumoperitoneum 

pressure. A general anesthesia was performed. After entering the 

operating room, the vital signs were monitored, and the venous 

channel was established. After a satisfactory anesthesia, routine 

disinfection and towel spreading were performed. The vagina and 

cervix were disinfected and the uterine manipulator was placed. 

A longitudinal incision with a length of about 1 cm was made on 

the superior border of navel. A Veress needle was inserted, and 

CO2 was filled. The above 3 pneumoperitoneum pressure was 

maintained. The pneumoperitoneum pressure was controlled by the 

pneumoperitoneum apparatus. The pneumoperitoneum pressure 

was maintained as possible during operation. The gas was fully 

discharged after operation. A successful operation was performed in 

the three groups.

2.3. Observation indicators

  The changes of HR, BP, and PetCO2 during the operation process in 

the three groups were recorded. The venous blood before operation 

(T0), 30 min after pneumoperitoneum (T1), and 12 h after operation 

(T2) was collected. ELISA was used to detect the serum COR, NE, 

and PGE2 levels.

2.4. Statistical analysis

  SPSS 13.0 software was used for the statistical analysis. Data were 

expressed as mean±SD. Student-Newman-Keuls test and ANOVA 

were applied. P<0.05 was regarded as statistically significant 

difference.

3. Results

3.1. Comparison of vital signs indicators at each timing point 
and the operation time among three groups

  The difference in operation time among the three groups was not 

statistically significant (P>0.05). The difference of HR, BP, and 

PetCO2 levels before operation among the three groups was not 

statistically significant (P>0.05). HR, BP, and PetCO2 levels 30 min 

after pneumoperitoneum were significantly elevated when compared 

with before operation (P<0.05). HR, BP, and PetCO2 levels 30 min 

after pneumoperitoneum in group C were significantly higher than 

those in groups A and B (P<0.05). The difference of HR, SBP, and 

DBP 30 min after pneumoperitoneum between group A and B was 

not statistically significant (P>0.05). PetCO2 level 30 min after 

pneumoperitoneum in group B was significantly higher than that in 

group A (P<0.05) (Table 1). 

3.2. Comparison of stress indicators at each timing point 
among three groups

  The serum COR, NE, and PGE2 levels in the three groups at T1 were 

significantly elevated (P<0.05). The serum COR, NE, and PGE2 

levels in group C were significantly higher than those in groups A 

and B (P<0.05). The serum COR, NE, and PGE2 levels in the three 

groups at T2 were gradually elevated, but the difference among the 

groups was not statistically significant (P>0.05) (Table 2).

Table 2 
Comparison of stress indicators at each timing point among three groups.

Groups n COR (μg/dL) NE (pg/mL) PGE2 (pg/mL)
Group A 30 T0 17.09±3.76 250.66±22.52 45.84±3.22

T1  34.20±4.16*  254.60±23.84*   46.14±3.82*

T2  42.39±3.52*  255.82±25.59*  45.63±3.20*

Group B 30 T0 17.42±2.06 284.82±21.70 102.71±16.05
T1  34.99±4.38*  340.54±23.05*   127.88±16.61*#

T2  42.81±4.57*  420.42±19.64*   157.01±22.93*#

Group C 30 T0 17.27±2.23 289.61±20.39  99.39±14.95
T1   40.28±5.57*#   422.38±18.49*#    115.62±15.33*#△

T2   49.75±3.64*#   482.91±15.12*#    159.01±16.65*#△

*P<0.05, when compared with before operation; △P<0.05, when compared 

with group A; #P<0.05, when compared with group B.

Table 1 
Comparison of vital signs indicators at each timing point among three groups.

Groups n HR (times/min)
Blood pressure (mmHg)

PetCO2SBP DBP
Group A 30 Before operation   75.70±8.10  117.40±9.70 68.80±6.30 4.24±0.18

30 min after pneumoperitoneum    85.30±8.40*     124.10±10.20*  74.00±5.70* 5.27±0.16*

Group B 30 Before operation 75.39±9.20    116.30±11.00 69.00±7.40 4.23±0.19
30 min after pneumoperitoneum  84.99±9.70* 124.89±9.70* 74.59±4.70*    5.75±0.14*△

Group C 30 Before operation  75.80±8.70   120.20±20.30 69.40±8.00 4.23±0.16
30 min after pneumoperitoneum   91.59±8.20*#  130.44±9.20*#  77.34±6.50*#    6.24±0.15*#

*P<0.05, when compared with before operation; △P<0.05, when compared with group A; #P<0.05, when compared with groups A and B.
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4. Discussion

  The laparoscopy is gradually applied in the clinic in the early 

20 s, and has been widely accepted by massive patients due to its 

advantages of small trauma, mild postoperative pain, and rapid 

recovery[6]. The laparoscopic operation is a minimally invasive 

surgery, and clear surgical fields are required during operation, while 

CO2 is an ideal medium for pneumoperitoneum of laparoscopic 

operation[7]. Some researches demonstrate that[8-11] different 

pneumoperitoneum pressure can cause a certain effect on the stress 

reaction during the process of laparoscopic operation. Therefore, in 

the study, observation on the effect of different pneumoperitoneum 

pressure on the stress reaction is aimed to provide an evidence for 

the selection of pneumoperitoneum pressure during operation.

  Some scholars argue that[12] during the process of laparoscopic 

operation, the hypercapnia and intra-abdominal high pressure 

syndrome caused by CO2, and the ischemia reperfusion injury 

caused by the reduced intra-abdominal pressure after operation are 

the main reasons for inducing the stress reaction. The stronger the 

action is, the more severe the stress reaction is. After establishing 

CO2 pneumoperitoneum, the intra-abdominal pressure is suddenly 

raised, and the diaphragm is lifted, which can squeeze the thoracic 

cavity space, resulting in reduced FRC and lung function, while 

when the pneumoperitoneum pressure is relatively low, the patients’ 

respiratory function is relatively stable[13,14]. The results in the 

study showed that PetCO2 level 30 min after pneumoperitoneum 

in group B and C was significantly higher than that in group A 

(P<0.05); moreover, HR and BP 30 min after pneumoperitoneum 

in group C were significantly higher than those in group A and B 

(P<0.05), proving that the low pneumoperitoneum pressure has a 

small effect on the respiratory and circulatory function. The stress 

is mainly caused by sympathetic nerve-adrenal medulla pathway, 

hypothalamus- pituitary gland-gland pathway, and monocyte-

macrophage system pathway[15,16]; therefore, COR, NE, and PGE2 

with high representativeness are selected in the study for observation. 

The results in the study showed that the serum COR, NE, and PGE2 

levels in the three groups at T1 were significantly elevated (P<0.05); 

the serum COR, NE, and PGE2 levels in group C were significantly 

higher than those in groups A and B (P<0.05); the serum COR, NE, 

and PGE2 levels in the three groups at T2 were gradually elevated, 

but the difference among the groups was not statistically significant 

(P>0.05), indicating that during the laparoscopic operation, reduction 

of pneumoperitoneum pressure can alleviate the stress reaction, and 

contribute to the stability of vital signs and internal environment 

during operation.

  In conclusion, low pneumoperitoneum pressure has a small effect 

on the stress state in patients underwent gynecological laparoscopy, 

will not affect the surgical operation, and can obtain a preferable 

muscular relaxation and vision field; therefore, it can be selected in 

preference. 

References

[1]   Su LW, Ren YN. Different ventilation strategies with low pressure carbon 

dioxide pneumoperitoneum in laparoscopic operation. Med J West China 

2016; 28(2): 251-253, 256.

[2]   Chen W, Chen YQ. Effects of ulinastatin combined pressure controlled 

ventilation on pneumodynamics of laparoscopic surgery. China J 

Endoscop 2015; 21(3): 276-278.

[3]   Tan HY, Feng SJ, Su JN. Observation on the effect of different 

pneumoperitoneum pressure on the intestinal tract in patients underwent 

laparoscopic radical gastrectomy. J Qiqihar Med Coll 2016; 37(1): 40-42.

[4]   Hu Y, Zhang DZ. Effect of low pressure pneumoperitoneum on the 

cardiac function in children with congenital heart disease after short 

laparoscopic operation. Clin Med 2016; 36(3): 1-2.

[5]   Yao J, Dai YD, Lin CZ. Effect of different modes of ventilation on PaO2 

and PaCO2 in laparoscopic surgery in the Trendelenburg position. J Clin 

Anesthesiol 2016; 32(4): 347-350.

[6]   Zhang XB, Zhou Y, Zhang J, et al. Effect of pneumoperitoneum on 

liver function after operation in diabetic patients with laparoscopic 

cholecystectomy. Chin Med Innov 2015; 12(30): 57-60.

[7]   Yuan XH, Li J, Huang Q, et al. Effect of CO2 pneumoperitoneum on 

the liver metastasis of human colon cancer cell through blood after 

laparoscopic operation. Jiangxi Med J 2016; 51(4): 311-314.

[8]   Li YT, Liu YG, Liu YH, et al. Effect of gynecological laparoscopic 

operation on respiratory mechanics and lung ventilation function of obese 

patients. China J Endoscop 2015; 21(8): 802-805.

[9]   Li H. Effect of different pneumoperitoneum on liver function after 

operation in elderly patients with laparoscopic cholecystectomy. China 

Moder Med 2016; 23(3): 25-27.

[10] Zhang M, Xiao FY, Li B, et al. Effect of different CO2  pneumoperitoneum 

pressure on the stress in patients underwent gynecological laparoscopy. 

Med Inform 2015; 28(22): 263-264.

[11] Li CY, Chen SW. Analysis of the clinical effect of dexmedetomidine 

in different administration ways on the hemodynamics during the 

pneumoperitoneum period and anaesthesia anabiosis effect in patients 

underwent gynecological endoscopy. Strait Pharm 2016; 28(3): 119-120, 

121.

[12] Feng YM, Jia RP. Effects of pneumoperitoneum preconditioning on 

endothelial progenitor cells and renal protective mechanism in rats. Natl 

Med J China 2015; 95(16): 1248-1252.

[13] Li GW, Fang HX, Li GF, et al. Clinical comparison between suspended 

gasless and traditional transumbilical single-site laparoscopic 

cholecystectomy. Chin J Min Inv Surg 2015; 15(9): 793-797.

[14] Wei XJ, Shi LH. Effect of varying pneumoperitoneum carbon dioxide 

pressures on adhesive and invasive capacity of gastric cancer cells. Chin 

J Clin Pharmacol Therap 2015; 20(4): 370-373.

[15] Zhang H, Hou YX, Zhang JQ, et al. Effect of different pneumoperitoneum 

pressure on the gastrointestinal function in elderly patients after 

gynecological laparoscopy. World Clin Med 2015; 21(12): 143-145.


