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Abstract
The valveless trocar system is a novel insufflator that cir-
culates carbon dioxide in the abdominal cavity. Herein, we 
report an infant with severe hypothermia due to use of this 
insufflator. An 83-day-old infant (body weight 3862 g) with 
gastroesophageal reflux underwent laparoscopic Nissen 
fundoplication. After insufflation was initiated, his body tem-
perature acutely dropped to 34.4 °C. Standard treatments 
had no effect on the patient’s hypothermia. The valveless 
trocar system can decrease body temperature due to circu-
lated insufflation gas, and this may be especially severe in 
infants. The valveless trocar system should not be applied 
to infants without heating and humidifying the insufflation 
gas.
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creased insufflation pressure. Moreover, refilling lost gas 
to recover insufflation pressure is a slow process due to in-
termittent pressure sensing. Thus, disadvantages of con-
ventional systems include time loss and obstruction of the 
surgical procedure. A novel insufflation system, namely a 
valveless trocar system (AirSeal® Intelligent Flow System; 
CONMED, Utica, NY, USA), maintains insufflation pres-
sure by circulating gas in the abdominal cavity, which is 
sealed by gas downflow in the trocar instead of mechani-
cal valves (Figure 1b). As there are no valves, gas leakage 
and camera smudge due to the exchange of surgical in-
struments are generally avoided. Insufflation gas contains 
surgical smoke, which is continuously eliminated by cir-
culated gas. The returned smoky gas is cleared and re-sent 
to the abdominal cavity along with fresh gas. Insufflation 
gas is rapidly refilled as necessary through continuous 
pressure sensing. Consequently, insufflation pressure is 
always stably maintained. These advantages are valuable 
during operations and have been well documented [1]. 
There have been few previous reports on the harmful ef-
fects of this system. However, the valveless trocar system 
can decrease body temperature by circulating insufflation 
gas. There has been only one previous case report of this 
system causing a body temperature decrease of 1.7 °C in a 
1.8 kg-infant [2]. The report described the advantages of 
this system for surgeons performing surgery in an infant, 
but did not discuss body temperature in detail. Herein, we 
report an infant with treatment-resistant severe hypother-
mia due to use of this insufflator system.

Introduction
Conventional insufflation systems fill the abdominal 

cavity, which is sealed with mechanical valves, with car-
bon dioxide (Figure 1a); however, there are some disad-
vantages associated with these systems. The insufflation 
gas often leaks, and insufflation pressure continues to 
decrease during the exchange of surgical instruments. 
Furthermore, the valves are smudged by this exchange, 
and this stains the camera, which then has to be cleaned 
frequently. Evacuation of surgical smoke is often neces-
sary to obtain a good surgical site, but these results in de-
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Inc., Mansfield, MA, USA) was used. The patient’s rectal 
temperature just before insufflation was 36.4 °C. Howev-
er, the rectal temperature began to acutely fall 21 min-
utes after initiation of insufflation, and 145 minutes after 
initiation of insufflation, the rectal temperature reached 
34.4 °C (Figure 2). A heating lamp and hot packs were 
utilized while the patient’s body temperature dropped. In 
addition, the temperature settings of the forced-air heater 
and room air conditioner were increased. However, these 
treatments had no effect on the patient’s hypothermia. 
After insufflation ended, the rectal temperature began 
to increase, and 94 minutes after insufflation, the rectal 
temperature had returned to baseline (before the laparo-
scopic procedure). Obvious adverse effects of hypother-
mia were not observed in this patient after the operation.

Discussion
We observed two important clinical issues in this 

Case Report
A mechanically ventilated 83-day-old infant (body 

weight 3862 g) with respiratory failure and gastroesoph-
ageal reflux underwent laparoscopic Nissen fundoplica-
tion using a valveless trocar system (small open gastros-
tomy and tracheostomy). This system was used as part of 
a clinical demonstration with the vendor (Century Med-
ical, Inc. Tokyo, Japan). The patient was administered 
general anesthesia with sevoflurane, fentanyl, remifent-
anil, and rocuronium. Crystalloid fluid was continuously 
administered at a rate of approximately 4 mL/kg/h, and 
the room temperature was maintained at approximate-
ly 29 °C. A heat and moisture exchanger (Gibeck Hu-
mid-Vent® Mini; Teleflex Medical, Athlone, Ireland) 
was used for humidification of the airway. To prevent 
hypothermia, clothes were placed on the infant and a 
convective forced-air heater (WarmTouch, Covidien 
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Figure 1: Sectional schemata of trocars.
a) Conventional trocar: Insufflation gas fills the abdominal cavity, which is sealed by mechanical trap door valves. Gas is 
suctioned through the insufflation cock or through other trocars’ cocks; b) Valveless trocar: A trocar without mechanical valves 
has a nozzle structure. This structure causes downflow of the insufflation gas, which provides sufficient pressure to seal the 
abdominal cavity without the use of mechanical valves. Gas is continuously circulated in the abdominal cavity. 
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Figure 2: Changes in rectal temperature. Rectal temperature was severely decreased during insufflation. After insufflation, 
the temperature rapidly increased, and this temperature change corresponded with insufflation.
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however, hypothermia in children may be avoided by 
warming the insufflating gas and/or by maintaining 
a flow rate of less than 2 L/min [8]. Our case suggests 
that circulating cool and dry gas with use of the valveless 
trocar system may seriously affect the body temperature 
of infants. Moreover, hypothermia in this case strongly 
resisted standard treatment. Therefore, this system must 
not be used on infants, unless the apparatus is equipped 
to heat and humidify gas.

In conclusion, the valveless trocar system can cause 
treatment-resistant severe hypothermia in infants 
and thus would require heating and humidifying the 
insufflation gas for infant use. While the previous 
operator’s manual for the valveless trocar system (ver. 
1.5, 2012) included a warning to warm the insufflation gas 
to avoid hypothermia, the more recent manual (Revision 
09/2015-06/ama, 2015) does not include this warning. 
Nevertheless, the valveless trocar system should not be 
applied to infants without heating and humidifying the 
insufflation gas.
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