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ABSTRACT 

 

Objective: To compare the incidence of hypothermia during open and laparoscopic colorectal 

surgeries. 

Material and methods: A retrospective analysis of temperature variations of laparoscopic 

anterior resection and abdomino-perineal resections performed from January 2014 to April 

2016 in the Professorial surgical unit at Teaching Hospital Peradeniya, Sri Lanka was 

evaluated. This was compared with that of open resections. Results: Thirty four patients were 

operated, twenty four patients being performed laparoscopically. The main temperature drop 

occurred soon after induction of anaesthesia, measured 15minutes after induction. The mean 

drop in laparoscopic group is 1.39 and 1.6 in open group. The drop in open group is higher 

which was statistically significant with a p value of 0.001. The fluctuations each hour 

subsequently were less and temperature gains were noted in some hours in both groups 

which. The total drop at end of procedure was 1.04 in laparoscopy group and 2.19 in open 

group. The difference was statistically significant with a p value of 0.05.  

Conclusions: The temperature drop in open surgery group is higher than laparoscopic 

surgery group performed for carcinoma of rectum. 
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INTRODUCTION  

Hypothermia is a complication of 

prolonged surgery (1,2,3,4,5,6,16).  

General anaesthesia, gas insufflation 

during minimal access surgeries, use of  

irrigation fluids, exposure of body cavities 

during open surgery and prolonged  

 

operating times contribute to hypothermia 

(2,4,5). Hypothermia leads to an increase 

in systemic vascular resistance due to 

vasoconstriction and possible altered organ 

perfusion and a shift in the oxyhemoglobin 

dissociation curve to the left. These can 

cause tissue hypoxaemia.  Cardiac 
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arrhythmias, coagulation abnormalities, 

altered drug metabolism, and increased 

metabolic demands during re warming are 

reported due to hypothermia. A higher 

incidence of post-operative wound 

infection is also documented (8). Animal 

experiments have shown evidence for 

enhanced tumour growth attributed to 

hypothermia during laparoscopic 

procedures (7). 

Warming of patient, use of warmed 

irrigation fluids and warmed intravenous 

infusions have shown to reduce the 

incidence of per operative hypothermia (1, 

2, 5). 

Anterior resection (AR) and abdomino-

perineal resection (APR), which are the 

surgical treatment for carcinoma of 

rectum, may cause hypothermia by being 

prolonged procedures. 

The current trend is to perform both 

procedures laparoscopically due to 

associated lower morbidity compared to 

open surgery (9,10,11,12,13,14). The 

incidence of hypothermia has been 

demonstrated to be same during open and 

laparoscopic colorectal surgeries, in 

published data (14,15,16). 

 

OBJECTIVE 

To compare temperature variations of open 

vs laproscopic AR and APR performed in 

our unit. 

PATIENTS AND METHOD 

A retrospective analysis of temperature 

variations of laparoscopic anterior 

resection and abdomino-perineal 

resections performed from January 2014 to 

April 2016 was evaluated. This was 

compared with that of open resections. 

The following parameters were recorded. 

1. Duration of surgery 

2. Body temperature. 

3. Gas insufflation volume 

4. IV fluids 

Warming devices were used and IV fluids 

were warmed. CO2 used to create 

pneumoperitoneum and, irrigation fluids 

were not warmed. The temperature was 

recorded by naso-pharyngeal probe. 

 

RESULTS 

Thirty four patients were operated. Twenty 

four patients underwent laparoscopic 

procedure. There were twenty anterior 

resections and four abdomino-perineal 

resections in the laparoscopy group. 

Ten patients underwent open surgery 

which included six anterior resections and 

four abdomino-perineal resections. 

The mean oral temperature recorded in 

ward was 370C.  

The mean volume of intravenous fluid 

infusion ranged from 150ml/ hour for 

laparoscopy and 250ml/hour for open 

surgery.  Volume of gas insufflated ranged 
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from 50-100 litres per hour for 

laparoscopy. None required blood 

transfusions. The mean volume of 

irrigation fluid used in laparoscopy was 

30ml/hour. The average operating time of 

AR was 210min and for APR 180min.  

 

 

 

Table 1. Mean temperature drop 

 

Time  from start of 

procedure 

Mean change  of temperature (Celsius) from previous value 

Laparoscopic Open 

15 min after 

induction of GA 

Minus 1.39 Minus 1.6 Minus 1.6 

1 hour Plus 0.29 Minus 0.5 Minus 0.5 

2 hours Plus 0.1 0 0 

3 hours Plus 0.02 Plus 0.03 Plus 0.03 

4 hours Minus 0.05 Minus 0.1 Minus 0.1 

Total drop at end 

of surgery 

Minus 1.04 Minus 2.19 Minus 2.19 

 

 

DISCUSSION  

Hypothermia is a known complication of 

major abdominal operations. 

(1,2,3,4,5,6,16). There are reports showing 

no difference of the incidence of 

hypothermia in open and laparoscopy 

(14,15,16). 

In our series the main temperature drop 

occurs soon after induction of anaesthesia, 

measured 15minutes after induction. 

Temperature drop after induction of 

anaesthesia is a known phenomenon and is 

due to many factors such as vasodilatation 

and effects on the thermoregulatory centre. 

The mean drop in laparoscopic group is 

1.39 and 1.6 in open group. The drop in 

open group is higher which was 

statistically significant with a p value of 

0.001.The fluctuations each hour 

subsequently was less and temperature 

gains were noted in some hours in both 

groups which is expected with 

thermoregulatory mechanisms being 

operational. The total drop at end of 

procedure was 1.04 in laparoscopy group 

and 2.19 in open group. The difference 

was statistically significant with a p value 

of 0. The higher drop in the open group 
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may be explained by exposure of body 

cavity and intestines to exterior with 

greater heat loss. 

However in both groups none of the 

patients dropped their temperature below 

34.5, the defined level of hypothermia.   

Using warming of patient, use of warmed 

irrigation fluids and warmed intravenous 

infusions have shown to reduce the 

incidence of per operative hypothermia 

(1,2,5,7). We used patient warming and 

warmed intravenous infusions during this 

study. In laparoscopy using warmed 

irrigation may have helped to further 

minimize temperature drop. 

 

CONCLUSIONS 

The temperature drop in open surgery 

group is higher than laparoscopic surgery 

group performed for carcinoma of rectum 

in this study. Use of warming devices and 

use of warmed intravenous fluids helps to 

minimize temperature drop. 
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